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ABSTRACT 

 

 ____________________________________________________ 

 

Vision anomalies are identified as one of the impediments to a child’s learning and 

development. The objectives of school health screening programmes in South Africa and 

worldwide are meant to support and facilitate learning by identifying and addressing 

barriers to the health, social and emotional development of children. The purpose of this 

study is to identify the most appropriate test for detecting visual impairments at primary 

health care level, explore the current school vision screening programmes and to develop 

and evaluate strategies to enhance vision screening in South African schools.   

 

An embedded mixed method design was used in the current study with the qualitative 

data results providing a secondary supportive role to the findings of the three vision 

screening methods. Data for the quantitative design was collected from 209 learners at 

three randomly selected Quintile 1 and 2 schools in the province of Gauteng 

(Johannesburg). The randomly selected children from three schools were visually 

screened using the conventional, instruments and computer software methods on 

children in the foundation (Grades R & 1), intermediate (Grades 4 & 5) and senior (Grades 

7 & 8) phases of learning, average age 10.13 ± 2.45. The qualitative data was collected 

using focus group interviews, from three groups of purposively selected school health 

nurses (n = 13). Data collected using the quantitative design was analysed using the 

Statistical Package for Social Studies (SPSS) software. The qualitative data of this study 

used the phenomenological approach, which was coded and analysed using Atlas.ti. 

 

In the analysis of the quantitative data better VAs with a line difference were found using 

the Spectrum eyecare software compared to the Snellen chart and the Optec®5000 

methods. The Spectrum eyecare software mean visual acuities (VAs) in MAR obtained 

for the right, left and both eyes were 0.95±0.83, 1.06±1.21 and 0.87± 0.62, respectively 

in the range of normal to slightly reduced VAs. ANOVA test revealed statistically 

significant differences (p<0.05) between the three phases of learning for the 

measurements of distance binocular and monocular VAs using the Snellen Charts, 

Spectrum eyecare software and Optec®5000 methods. More than 50% of the participants 
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(58.3%, 59.9% and 51.1%, for the right, left and both eyes respectively) had slightly 

reduced near VAs in the range of 6/6-1  to 6/9.5-4 using Optec®5000. High esophoria in 

the range of 2.33∆ to 6.33∆ was found in 31.8% and 3.03% had high exophoria ≥ 9∆ using 

Optec®5000. The Spectrum eyecare software demonstrated expediency with a mean of 

4.71∆± 1.02∆ minutes compared to the conventional and Optec®5000 methods.  

 

Results of the collected qualitative data revealed challenges reported by the study 

participants related to training, vision-screening tests, lack of clarity on the referral criteria, 

and poor uncoordinated follow-ups or referral pathways. In addition the participants 

expressed challenges relating to communication, time, space, follow-ups and consent 

forms not signed by the parents, with suggestions made for the vision screenings 

conducted by the school health nurses to be effective and professional.  

 

The conventional vision screening method appeared to be an acceptable method due to 

its affordability and expediency. However, training of the vision screening personnel 

appeared to be vital in conducting the conventional vision screening methods and in 

successfully detecting the visual anomalies prevalent among South African children of 

school-going age. Even though the computer software programme was found to be faster 

and to provide better VAs compared to the other two abovementioned methods it may be 

used as an adjunct to the conventional method, especially for younger children who are 

difficult to screen such as the preverbal and preliterate. However, the validity of this 

method of vision screening should be determined before it is recommended for the 

national vision-screening programme.  
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change the refractive power of the crystalline 
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(magnitude) of ocular accommodation  

Accommodation inaccuracy Clinical form of accommodation insufficiency for 

a particular near point 

Accommodation infacility The inability to change focus rapidly from near to 
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Amblyopia A condition where there is reduced visual acuity 

(VA) not correctable by refractive means and not 

attributed to apparent ocular pathology or proven 

afferent pathway disorders 

Anisometropia The difference of refractive errors between two 

eyes of ≥1 D, ≥3 and ≥1.50 for hyperopia, 

myopia and astigmatism respectively. 

Astigmatism A visual condition caused by light rays from the 

object of regard focusing in front and behind the 

retina or in front/behind and on the retina. 

Fusion Combining of two retinal images into a single 
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Convergence insufficiency Insufficient amplitude of convergence 

Convergence infacility The inability to converge and diverge the eyes 
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Hyperopia Also called ‘long sightedness’ is defined as a 

visual condition caused by the light rays of an 

object at infinity focusing behind the retina 
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object of regard focusing in front of the retina 
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CHAPTER ONE 

OVERVIEW OF THE RESEARCH STUDY 

___________________________________________________________ 

 

1.1 INTRODUCTION 

 

Chapter one provides an overview, background and rationale of this research study 

related to the school vision screenings and the prevalent visual anomalies among 

children of school-going age. The problem statement clarifying the motivation for 

conducting the current study is stated and summarized in this chapter. The aims of the 

study, including the objectives, will be communicated in this chapter. Furthermore, an 

overview of the research design, including the research method, data collection, 

sampling, data analysis, and ethical considerations will be described briefly. A brief 

outline of subsequent chapters in this dissertation will be included at the end of this 

chapter.  

 

1.2 BACKGROUND 

 

The national school health-screening programme, including vision screenings, was 

initially introduced in 2002 and reviewed in 2012, with the aim of improving the general 

health of school-going children. The reviewed Integrated School Health Policy (ISHP) is 

one of the recent South African policies promising improved health services for children 

of school-going age by addressing barriers to learning in the foundation, intermediate, 

senior and tertiary phases of learning (National Department of Health Cluster, 2002; 

National Department of Health (NDoH), 2012; Proudlock, et al., 2013). Therefore, the 

reviewed ISHP enables children of school-going age who experience problems with 

learning, including those who are disabled, to exercise their right to basic education and 

to access the necessary support in their local schools. The reviewed ISHP was 

implemented in line with the re-engineering of the primary health care model to be 

discussed in this chapter (Department of Education, 2001).   

 

The motivation for the development of strategies to improve school health screenings in 

the current study was due to the significant dropout rates at school and university level 
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reported by Rademeyer [press release], (2014).  Most schools were found to have 

experienced a gradual drop in the number of pupils from Grades One to Seven (Inglis, 

2009). By international standards and even compared to other developing states, South 

Africa has poor educational outcomes and high rates of grade repetition recorded in 

numerous studies (Hoadley, in Berry et al., 2013:172). Grade repetition in South Africa 

was identified by the Ministerial Committee on Learner Retention as the single most 

powerful predictor of dropping out, preceded by academic or behavioural difficulties that 

often start at primary school level (Hall, in Berry et al., 2013:101). The dropout of 

learners from schools is attributed to various factors including learning disabilities, health 

problems, the education system, or the social, economic and political framework (Inglis, 

2009). 

 

In identifying policy priorities to improve education outcomes for poor primary school 

learners, a call for a good perspective on some of the challenges facing the critical 

segment of the system feeding into the secondary and senior phases of learning was 

made (Spaull, 2011). In planning to support learners in schools to combat the high 

dropout rate, and illiteracy rates in South Africa, education policies were set out to be 

introduced in an incremental way (Department of Education, 2001; National Department 

of Health Cluster, 2002; Department of Education, 2008a; NDoH, 2012). These policies 

were promulgated in response to the needs of all learners in South Africa, particularly 

for the vulnerable, the marginalised and the excluded. Orfield (2000) in their study 

conducted in Massachusets on children from poverty-stricken family backgrounds 

supported the need for appropriate vision screenings of those populations. In the study 

conducted by Orfield (2000) more than fifty percent of the learners from poverty-stricken 

family backgrounds were found to have visual problems that could affect their ability to 

learn to read. 

 

Learning problems are most likely to decrease the quality of life of the affected 

individuals, delay academic achievement, reduce employment and earning 

opportunities, affect self-esteem, and negatively influence interpersonal relationships. 

The possibility of lasting effects on family function, with stresses placed on the 

community and family for financial and service resources, are of great concern 

(American Optometric Association, 2000; Zaba, 2011). Approximately eighty percent of 
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what we learn is acquired through vision. In addition, good reading skills require 

coordination of several visual activities, including a clearly focused image on the retina 

(dependent on visual acuity, refraction and accommodation), a disease-free retina and 

optic nerve, efficient eye movements, good convergence, two integrated images in the 

brain (fusion), and minimal effort for fusion (Scheiman & Rouse, 2006:209; Scheiman & 

Wick, 2013:593-594). Thus, of equal importance in screening for visual anomalies are 

the other visual skills, namely, the vergence, accommodation and oculomotor systems. 

It is therefore crucial for all visual anomalies impacting negatively on the learning 

capacity of children to be detected when vision screenings are conducted. 

 

The prevalence of undetected and untreated vision anomalies among children of school-

going age can interfere with their ability to perform to their full learning potential 

(American Optometric Association, 2000; Zaba, 2011; Oberholzer et al., 2014). Timely 

vision screenings identifying children likely to benefit from further investigation or 

treatment are globally supported (Canadian Task Force on Preventive Health Care, 

2003; Australian Health Ministries Conference, 2005; American Academy of Paediatrics, 

2008; American Academy of Ophthalmology, 2013; American Academy of Optometry, 

2016; Prevent Blindness, 2017). Therefore, there is a call for effective vision screening 

programmes to be implemented to support the goal of good vision for each child 

(American Academy of Ophthalmology, 2013).  

 

Children’s vision screenings are therefore of public importance in detecting the visual 

anomalies common in different age categories, that may negatively affect their academic 

ability and social development. However, the cost effectiveness of paediatric vision 

screenings, the nature of the tests included in the screening batteries, the ideal 

screening age, and validity of conducting children’s vision screenings, has been the 

cause of much debate worldwide (Mathers et al., 2010). Most screening programmes 

target amblyopia and its associated conditions such as strabismus, and to a lesser 

extent refractive errors (for example hyperopia and astigmatism), by only evaluating VAs 

and externally observing the eyes (Logan & Gilmartin, 2004; Mathers et al., 2010; Mema 

et al., 2012). There is, however, less agreement regarding the value of screening for 

other visual anomalies such as poor ocular motilities, binocular vision (eye alignment) 

and accommodative (adjustments of the focus) dysfunctions, all believed to be 
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contributory factors to academic performance (Hopkins et al., 2013). There is a growing 

body of evidence through scientific research suggesting that children with poor 

academic performance or learning related disabilities, exhibit a greater prevalence of 

visual dysfunctions (Cornelissen et al., 1991 & 1994; Maples, 2003; Williams et al., 2005; 

Moodley, 2008, Shin et al., 2009; Das et al., 2010; Walline & Johnson Carder, 2012). 

Children with uncorrected hyperopia, poor ocular motilities, accommodative and 

vergence dysfunctions, were found to make more reading and spelling errors than those 

with normal binocular vision (Cornelissen et al., 1991 & 1994). 

 

Public health screenings should identify target populations, specify target conditions 

(for example amblyopia, strabismus, refractive errors, binocular vision disorders, 

accommodative dysfunctions, and poor ocular motilities), and should be uniform and 

valid (Solebo & Rahi, 2013). Amblyopia and its associated conditions such as 

strabismus and refractive errors (especially myopia) is the currently recognized target 

conditions screened for worldwide in most paediatric populations for its early detection 

and successful remediation (Eibschitz-Tsimhoni et al., 2010; Kvarnström et al., 2001). 

However, equally important are the visual skills such as ocular motilities, 

accommodative and convergence required for children of school-going age in Grade 4 

and above, in the phase of reading to learn (Scheiman & Rouse, 2006:215). In addition, 

fundamental to any vision screening programme is the referral criteria in order to avoid 

the high false referral (positive or negative) rates, to ensure the proper cost 

effectiveness of the programme and improved quality of life (Centre for Community 

Child Health, 2008). 

 

1.3  CONTEXT OF THE PROBLEM 

  

1.3.1  Review of School Health Policy 

In South Africa, delivery of school health services is currently designated to school 

health nurses who form part of the primary health care (PHC) staff component. In 

reviewing the National School Health Policy implemented in 2002 by the Department of 

Health (South Africa), challenges were reported by school health nurses relating to a 

number of factors negatively impacting on the provision of quality school health 

screening services (National Department of Health Cluster, 2002). These challenges 
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included: insufficient staff and infrequent visits to schools, thus limiting the ability of 

school health nurses to give children the time and attention they need; insufficient basic 

equipment such as scales to weigh children, and lack of a conducive environment in 

classrooms for screening and examining children properly. In addition to the 

abovementioned challenges, the poor referral system and its unavailability to respond 

to identified health needs; poor follow-up systems; and unavailability of transport and 

poor road infrastructure, were reported to curtail access to schools, especially those in 

rural areas (Shung-King, 2009; NDoH, 2012).  

 

1.3.2  Reasons for Current Sub-Optimal Provision of School Health Services 

The reasons for the current sub-optimal provision of school health services as identified 

in the ISHP (2012) in most parts of the country are attributed to a variety of factors. 

These factors include managerial discrepancies in the value attached to delivery of 

school health services; historical insufficient collaboration between the Departments of 

Health (DoH) and Basic Education (DoBE); and inequitable distribution of resources in 

both urban and rural settings. Furthermore, the challenge of integrating previously 

vertical and fragmented services into comprehensive PHC services; competition for 

limited resources; the demand for curative services (aimed at short-term survival and 

poor data management were found to impact on the reporting of school health services 

(NDoH, 2012; Shung-King 2013). The aforementioned barriers were also alluded to in 

a study conducted in Mpumalanga and Gauteng provinces (Mohlabi et al., 2010). The 

findings of the study conducted by Mohlabi et al., (2010) led to a call for political 

commitment to consistently place the health and education of learners as a priority on 

the national agenda. The study further recommended the reviewing of the schools health 

screening policy and consideration of collaborative efforts involving the government, 

health care providers and communities served, including the input of research that may 

contribute and act positively towards eliminating some of the abovementioned barriers 

to the successful implementation of the school health programme. 

 

For the purpose of this study, the vision screening tests included in the ISHP are 

discussed below. The disadvantages and advantages of the tests included in the vision 

screening programme are discussed and compared in detail in Chapter 3.   
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1.3.3 Integrated School Health Policy (ISHP) 

According to the ISHP (2012), every learner is to be individually assessed once during 

each of the four educational phases of learning, namely, the foundation (Gr R-3), 

intermediate (Gr 4-6), senior (Gr 7-9) and tertiary (Gr 10-12) phases, and these 

assessments are to include vision screenings. The school health assessments include 

physical examination for gross motor dysfunction, vision, hearing and speech 

impairments, oral health and anthropometrics, conducted by a team of health workers 

led by a professional nurse in terms of the national school health policy (Department of 

Health, 2012). 

 

1.3.4 Personnel Involved In the Vision Screenings 

In South Africa, health nurses conduct the school vision screenings. In the study 

conducted by Clarke-Farr, (2002) the need for the training of school health nurses in 

conducting the appropriate vision screening procedures was identified. In this study, the 

nurses interviewed indicated that the vision screening largely focused on the 

measurement of VAs and external observation of eyes. The findings of the study 

revealed that school health nurses conducting vision screenings had not undergone any 

formal training in eye and vision care, and most of the evaluation skills were acquired 

by ‘on the job’ training, which may often result in over/under-referrals (Clarke-Farr, 2002; 

Moodley, 2008). Evidence indicates that public health care nurses with adequate 

training, delivered high positive predictive values compared to the lay volunteers and 

other health care professionals. (Spowart, 1998; Paech & Calabretto, 1999; Robinson 

et al., 1999; Hartmann et al, 2006) (discussed in detail in Chapter Three). 

  

1.3.5 Tests Included in the Vision Screening Programme 

In South Africa, in terms of the new General Guidelines for the School Health Nurses 

implemented in 2012 included in the ISHP, the vision screening protocol entails the 

measurement of VAs monocularly and binocularly using the Snellen Acuity or E chart, 

measurement of the near point of convergence (NPC), and external evaluation of eyes 

using a +10.00D lens (NDoH, 2012).  

 

The measurement of VAs using the Snellen acuity test is the common method used 

worldwide, and has been found to be more appropriate for school-going age children. In 
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using the Snellen acuity test to evaluate vision, it is important that familiarity with 

alphabets is established, especially in the foundation phase of learning, to avoid high 

false positive or negative referrals. The Tumbling E test is commonly used to measure 

the VAs of pre-schoolers, and requires directional knowledge, which is not well 

developed for children in this age group (6-7 years old). Directional tests evaluating VAs 

such as the tumbling E were found to be relatively inconsistent among the pre-literate 

(Grade R to 1) (Press & Moore, 1993:51). School vision screening programmes 

worldwide, including in South Africa were found to have largely focused on the 

measurement of VAs and the external observation of the eyes. In South Africa, this was 

confirmed by a study conducted by Shaik, (1992) which evaluated a school-based vision 

screening programme at public schools in Durban (South Africa). In this study it was 

found that of the learners who only had their VAs screened 16.1% were incorrectly 

categorized as having visual impairments. Of this 16.1%, 3.8% were over-referrals and 

12.3% were under-referrals. The study clearly indicated that the vision screening tests 

included in the school health programme needed to be reviewed. 

 

Fotouhi et al., (2011) in their study, revealed that the assessment of VAs only in order 

to dectect visual anomalies for vision screening purposes were inadequate. According 

to Fotouhi et al., (2011) VA assessments reflected the presence of myopia and not 

hyperopia and astigmatism. They therefore recommended that in order to increase the 

sensitivity of the vision screening tests, cycloplegic refraction ought to be considered. 

However, cycloplegic refraction requires trained vision screening personnel and the 

method is not appropriate in terms of expediency.  

 

Evaluation of the NPC included in the screening protocol evaluates the convergence 

amplitude. This test is important in the detection of convergence insufficiency and 

accommodative dysfunctions. Children with convergence or accommodative 

dysfunctions usually report symptoms such as blurry vision at near, with rubbing of eyes 

leading to avoidance of near visual tasks; eye fatigue after short periods of reading or 

writing; and difficulty sustaining near tasks such as reading (Scheiman & Rouse, 

2006:209). A vision screening method that detects these anomalies (for example 

convergence and accommodative dysfunctions) may therefore be effective in detecting 

some of the barriers to learning.  
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Shin, et al., (2009) conducted a study investigating the prevalence and types of 

accommodative and/or vergence dysfunctions and their relationship to academic 

achievement in primary school children (6-13 years) using a questionnaire. 

Accommodative insufficiency was found to be the primary cause affecting academic 

achievement, while isolated vergence dysfunctions were reported to have no 

relationship with academic achievement. Therefore, the study supported the inclusion 

of vision screening tests to detect accommodative dysfunction. Consistent with the 

findings of the abovementioned study an association between accommodative 

insufficiency and academic performance was further confirmed in a South African 

(Bloemfontein) study conducted on primary school learners (in Grades 4 & 5) 

(Oberholzer et al., 2014). In this study, reduced amplitudes of accommodation were 

found to be associated with poor academic performance. Scheiman & Rouse 

(2006:211), furthermore confirmed that accommodative and vergence disorders show a 

strong relationship between task and time, and their association with the decline in 

reading efficiency. Therefore, this can lead to poor academic performance due to 

withdrawal from performing tasks related to reading, since it is the simplest and most 

convenient response to minimizing the visual symptoms. In addition, the assessment of 

distance VAs only, was found not to sufficiently detect the presence of other types of 

visual impairments important for children’s academic performance.  

 

Even though children might have a good ability to see at distance, their near vision might 

be poor, or they may suffer from symptoms not addressed by distance VA screenings. 

For example, the refractive errors (especially hyperopia and astigmatism), poor ocular 

motilities, and accommodative and convergence disorders essential for good academic 

performance (Maples, 2003; Shin et al., 2009; O’Donoghue et al., 2013). 

 

Other South African studies also showed that there is a prevalence of accommodative 

dysfunctions among children of school-going age (Moodley, 2008; Metsing & Ferreira, 

2008; Wajuihian & Naidoo, 2011). These studies support the inclusion of other tests in 

the vision screening programme that will detect additional visual anomalies (such as 

accommodative and convergence dysfunction), and not only reduced distance VAs. 

Consistent with concerns raised by the abovementioned studies the current study 
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intends to develop strategies that will improve the school vision screenings by identifying 

appropriate and effective methods in the South African context (NDoH, 2012). 

 

1.3.6 Problem Statement  

The prevalence of 15% to 39.28% of visual impairments among the general population 

of school children in South Africa, irrespective of the ISHP implemented in 2012, is of 

great concern, given the poor education outcomes and high dropout rates. The few 

studies conducted in South Africa on children of school-going age found the prevalence 

of a variety of visual anomalies including convergence and accommodative 

dysfunctions. Therefore, these studies supported the need for an improved school 

vision-screening program that will include tests to identify the visual anomalies 

associated with learning instead of concentrating only on detecting reduced distance 

VAs (Shaik, 1992; Clarke-Farr, 2002; Metsing & Ferreira, 2008; Moodley, 2008; 

Wajuihian & Naidoo, 2011; Oberholzer et al., 2014). However, none of these studies 

investigated the efficiency and feasibility of the current ISHP to identify the prevalent 

visual anomalies amongst children of school going age in the South African context. The 

investigation of the currently implemented ISHP in this study was to provide the 

researcher with the information related to strategies on how to improve the schools 

vision- screening program. 

 

 1.4 PURPOSE OF THE STUDY 

 

The purpose of this study was to identify the most appropriate tests to detect visual 

impairments in children in the foundation, intermediate and senior phases of 

learning, to assess strengths and weaknesses of the current school screening 

programmes including to develop and evaluate strategies to enhance vision 

screening at the PHC level.  

 

1.5  OBJECTIVES OF THE STUDY  

  

The objectives of the study were: 

 to evaluate evaluate the effectiveness and feasibility of three vision screening  
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methods on children in the foundation, intermediate and senior phases of learning 

implemented in South Africa; 

      to critically analyse the current screening programme by conducting the focus  

group interviews in order to gather information on the perceptions, experiences 

and attitudes of the school health nurses related to the school vision screening 

programme;  

 to develop and evaluate strategies to improve the school vision screening 

programme currently being implemented in  South Africa. 

 

1.6 RESEARCH QUESTION 

 

Is the school health programme efficient and feasible to detect the visual anomalies of 

the population it is intended to serve? 

The question above focusses on a number of interrelated research questions, which are 

as follows: 

 What are the most appropriate vision tests for screening school children in different 

age groups in South Africa? 

 Are the tests included in the vision screening programmes efficient and feasible to 

detect vision impairments amongst children of school going age? 

 What are the perceived strengths and weaknesses of the current school screening 

programmes and proposed strategies to enhance them? 

 

1.7 RESEARCH DESIGN AND METHOD 

 

The design of the current study is an embedded mixed method design, with the two sets 

of data (quantitative and qualitative) complementing each other. The qualitative data 

results provided a secondary supportive role to the clinical data relating to the findings 

of the three vision screening methods used in the current study (Creswell, 2013:203). 

The embedded mixed method was the preferred design, since the single set of data was 

found insufficient to answer the research question of the current study. Therefore, the 

quantitative data component was embedded in the qualitative data analysed. The two 

components provided the information related to the feasibility of including the identified 

vision screening method (Chapter 4) in the current school health programme (Chapter 
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5) (Creswell, 2014:227).  

 

The research methods for the collected quantitative (descriptive and comparative) and 

qualitative (explorative) data in each chapter did not follow the conventional route, thus 

each chapter of this study shows a different design and objective. The findings of 

Chapters 4 and 5 on the collected qualitative and quantitative data, were linked to the 

desktop data collected from the literature reviews on prevalent visual anomalies among 

children of school-going age, and to the analysis of international and national vision 

screening programmes, including the HPCSA guidelines on pediatric vision screenings. 

The findings and conclusions from the two chapters of the literature reviewed including 

the quantitative and qualitative data collected, contributed towards the formulation of the 

strategies to improve school vision screenings at PHC level in Gauteng (South Africa), 

as shown in Figure 1.2. 

 

 

Figure 1.1: Diagrammatic illustration of the study design. 

 

1.8       SAMPLING 

 

1.8.1 Participants 

School children in the beginning of the foundation (Grade R&1), intermediate (Grade 4 & 

5) and senior phase (Grade 7 & 8) were randomly selected from three schools randomly 
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selected from a total of eight schools in the Ekurhuleni North district of Gauteng. The 

schools were randomly selected from Quintile one and two schools as defined and 

explained under 1.13.4 below. Participants for the qualitative part of the current research 

study were purposively selected from Ekurhuleni North district. 

 

1.8.2   Sampling Selection 

Using the stratified sampling method, participants for the collection of quantitative data 

were randomly selected from three schools in quintiles one and two (described under 

1.13.4), in the district of Ekurhuleni in the province of Gauteng (Johannesburg). The 

researcher considered the collection of quantitative data from quintiles one and two 

schools only, since according to the ISHP monitoring and implementation framework a 

five-year phase in approach of the programme was recommended covering these 

schools. The subjects who participated in the study were a group of school children at 

the beginning of the foundation (Gr R/1), intermediate (Gr 4) and senior (Gr 8) phases, 

who met the study criteria. Random sampling of schools and study subjects permited 

the researcher to estimate the sampling error, reduce bias, and to use inferential 

statistics correctly (explained in detail in Chapter Four) (Van der Walt & Van Rensburg, 

2006:126). Purposive sampling was used for the qualitative part of the current study. 

Participants were purposively selected because of their in-depth experience and 

exposure to the topic (school vision screenings) under study (Van der Walt & Van 

Rensburg, 2006:133). 

 

1.8.3 Data Collection Method 

The researcher commenced with a desktop search to identify the vision screening 

methods appropriate in detecting visual impairments among children of school-going 

age in the foundation, intermediate and senior phases. The methodology for the 

collection of data on the identified three vision screening methods is explained in 

Chapter 4. The three methods were evaluated in terms of costs, expediency, feasibility 

and reliability in performing vision screenings on children from the randomly selected 

schools in the district of Ekurhuleni in Gauteng. 

 

The findings of the three vision screening methods conducted by the principal 

researcher were analysed and compared. Subsequent to the collection and analysis of 
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the data on the three screening methods, the findings were used to determine an ideal 

vision screening method. Performance of the children from the three phases of learning 

using the three methods was evaluated to assist the researcher in making evidence-

driven decisions on an ideal method(s) to be included in the school vision screening 

protocol.  

  

The focus group interviews were conducted by the researcher to provide information on 

the perceptions, experiences and attitudes of the school health nurses related to the 

school vision screening programme. It further assisted in the formulation of strategies to 

improve the vision screening programme included in the ISHP (explained further in 

Chapter Five). The two sets of data collected (quantitative and qualitative) were 

complementary and supplemented the clinical and health services data in the 

formulation of strategies for an improved vision screening programme (Cresswell, 2014, 

227). 

 

1.9 ETHICAL CONSIDERATIONS 

 

The research was conducted in an ethical manner, adhering to the three fundamental 

principles of respect for persons, beneficence, and justice (de Walt & van Rensburg, 

2006:31). Ethical clearance was received from the University of Johannesburg (AEC1-

09-2014), the Gauteng Department of Health (P141013) and the Ekurhuleni Department 

of Health (27-02-2014). The three fundamentals that the research study maintained are 

set out in the following sections. 

 

1.9.1 Principle of Respect for Persons 

Learners at the beginning of the foundation (Grade 1), intermediate (Grade 4) and senior 

phase (Grade 8), were invited to participate in the study. Participation was guided by 

the principle of respect for persons, involving the right to self-determination and the 

protection of vulnerable participants (Van der   Walt & Van Rensburg, 2006:32). 

Participation was voluntary and participants were informed about their right to withdraw 

from the study at any stage without the risk of penalty or prejudicial treatment. The 

principal researcher requested consent from the parents of the learners (Annexure B & 

C) allowing their children to be visually screened and be part of the research. Assent 
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forms were signed by learners at the age of 12 years and older (Annexure C). School 

health nurses who participated in the focus group interviews were requested to sign 

consent forms on their participation and on being audiotaped, indicating voluntary 

involvement in the focus group interview (Annexures B & D). The researcher read out 

the contents of the information letter to the participants and signed copies of these letters 

were given to each participants. The signed letter of information clarified the rights of 

the participants, and reiterated that participants would not receive remuneration for 

participating in the study (Annexure A).  

 

1.9.2   Principles of Justice 

According to Van der Walt and Van Rensburg, (2006:33) the principles of justice 

include the right to fair selection and treatment, and respect for the participant's right to 

privacy. The maintenance of anonymity was further emphasized by the researcher, with 

participants given code names to refer to one another during the interviews and 

discussions, thus avoiding the use of their names for confidentiality (Annexure A). The 

children and participants selected to peritipate in the study were also allocated code 

names for confidentialy. Only the researcher, supervisor and co-supervisor had access 

to the research data to ensure confidentiality. The focus group meetings were audio 

taped with permission sought from participants.  

 

1.9.3 Principle of Beneficence 

According to Van der Walt & van Rensburg (2006:32), in adhering to the principle of 

beneficence it is important that the well-being of the subjects is secured. The intention of 

the researcher was to secure the participants’ rights to protection from discomfort and 

harm that could be physical, emotional, spiritual, economic, social or legal. The benefits 

of participating in the study were anticipated to be higher than the risks. The visual tests 

conducted on the participants caused minimal discomfort, and contributed towards the 

improvement of the vision screening tests included in the Integrated School Health 

programme. Learners found to have visual impairments were referred for a 

comprehensive visual examination by the eye care professional for remediation. 
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1.10 DATA ANALYSIS 

 

The current study used the mixed method that is cross sectional, descriptive and 

comparative. Each method used for data collection is described in the relevant Chapters 

(4 & 5). The recording and computing of quantitative data was completed using a 

Statistical Package for Social Sciences (SPSS). Descriptive statistics were used to 

describe and synthesize the collected raw data (Van der Walt & van Rensburg, 

2006:171; Creswell & Plano Clark, 2011:179), (explained in detail in Chapter 4).  

 

Qualitative data was analysed using the Atlas.ti computer software programme, which 

facilitated the creation and assignment of codes to the text. The coding and analysis 

process was thematic, wherein recurring themes and patterns in the data were 

identified, categorised and explained. The qualitative data was categorised and 

summarised in meaningful terms (Creswell, 2013:45). Inductive and intuitive analysis, 

synthesis, and derivation strategies were used by the researcher in the analysis of the 

collected data (Burns & Grove, 2009:6) (explained in detail in Chapter 5). 

. 

 

1.11 LAYOUT OF CHAPTERS 

 

Below is a summary of the content of each chapter, including information on how the 

study was conducted, as indicated in Figure 1.2. 

 

Chapter 1: Overview of the research study 

Discussions in Chapter 1 have considered the overview and rationale of this 

dissertation. The context of the problem statement, research question, aim, the current 

South African health and school systems are mentioned in this chapter. Definitions of 

the central terms are contained in this chapter, including a description of the research 

design, the research method, data collection, sampling and data analysis and ethical 

rigour.  
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Chapter 2: Literature review: Visual anomalies prevalent in children of school-

going age 

In Chapter 2, prevalent visual anomalies amongst children of school-going age (6-19 

years) are defined and literature on their prevalence is reviewed. In addition the 

prevalence of visual anomalies amongst children of school-going age in South Africa is 

compared to those of studies conducted in other countries. The aim of the literature 

review is to highlight the importance of detecting other visual anomalies such as the 

convergence and accommodative dysfunctions related to learning instead of focusing 

only on the assessment of VAs when the school vision screenings are conducted. The 

literature review will finally contribute towards the formulation of strategies to improve 

the national vision screening programme for children of school-going age. 

 

Chapter 3: Analysis of the international and national and school vision screening 

programmes 

In Chapter 3, the vision screening programmes implemented nationally and 

internationally are reviewed. A comparison of international and national school vision 

screening protocols is made. Furthermore the definition and purpose of conducting 

school vision screenings were considered. A review of different vision screening 

methods related to the different types of tests, screening ages, vision screening 

personnel, criteria for referral and follow-up procedures included in international policies, 

is made and compared to those in South Africa. The advantages and disadvantages of 

the common tests included in most vision screening protocols are discussed, based on 

the current literature. Finally the literature reviewed in this chapter will contribute towards 

identifying the appropriate tests/methods, with the aim of eventually contributing towards 

developing strategies to enhance the school vision screening programmes at primary 

health care level. 

 

Chapter 4: An evaluation of the three vision screening methods currently 

available in South Africa 

In Chapter 4, data collection is discussed, using three different vision-screening 

methods (conventional, Spectrum eyecare software, and Optec5000) on participating 

children in the foundation, intermediate and senior phases of learning. The data is 

quantitatively analysed and the performance of children in the different phases of 
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learning is compared. Descriptive statistics are used in the analysis of the collected data, 

and statistical significance tests are used to compare the common tests (such as 

distance VA tests) performed by the three different methods. The three methods are 

evaluated in terms of costs, expediency, feasibility, sensitivity and specificity, in 

performing vision screenings on the participating children in the three phases of 

learning. 

 

Chapter 5: Critical analyses of the current vision screening programme  

In this chapter the current vision screening programme implemented by the National 

Department of Health (NDoH, 2012) is critically analysed. The research description, 

design and methodology of the study are described. Data collected using the focus 

group interviews is qualitatively analysed using the phenomenological approach 

translated into gathering in-depth information and perceptions from those involved in the 

execution of  vision screenings in schools. Conceptualisation of the findings are 

discussed linking the results of the collected data to the literature review discussed in 

Chapters 2 & 3. 

 

Chapter 6: Strategies to improve the school vision screening programme at 

primary health care level 

In this chapter, the strategies discussed and developed are linked to Chapters 2, 3, 4 

and 5. A narrative on the South African health system, school health screenings and key 

stakeholders are discussed in order to clarify to the reader the context of the proposed 

strategies to improve the school vision screenings. Included in this chapter is the 

researcher’s thinking map on the formulation of the strategies. The theoretical 

framework of Stufflebeam (1998), is used to provide structure for the development of 

the study strategies.  

 

Chapter 7 

In this chapter, the significance, contribution, topics for future research and the 

limitations of the study are discussed. In addition, the discussions on the results and 

conclusion on the findings of the data collected in Chapters Four and Five of this study 

are included in this chapter.  
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1.12 SUMMARY 

In this chapter, an overview of the research is outlined. The overview describes the 

background and rationale for conducting the research study. The rationale is addressed 

in the problem statement. An overview on the South African schooling system is 

explained, enabling the reader to understand the reasons for the value of vision 

screenings to be conducted in schools. Of concern are the poor educational outcomes, 

high rates of grade repetition, and the high dropout rates of children of school-going age. 

The inclusion of visual anomalies as one of the barriers to learning has triggered the 

researcher’s concerns regarding the importance of their detection when school vision 

screenings are conducted and has set the stage for clarifying the purpose and objectives 

for this research.  

 

1.13 DEFINITION OF CENTRAL TERMS 

 

1.13.1 Strategies 

Strategies are defined as a careful plan of action or system to achieve a particular goal, 

usually over a long period of time (Nickols, 2016). He further describes strategies as 

general frameworks shaped by the actions taken, and providing guidance for actions to 

be taken, with a clear understanding of the ends to be obtained. Steiner (in Nickols, 

2016:2) states that strategies are meant to answer questions related to: 

 What should the key stakeholders (Department of Health and Education) be   

           doing in implementing, and monitoring the school vision screening?  

 What are the ends we seek, and how should we achieve them when school vision  

screenings are conducted?  

 

1.13.2 Vision Screening 

Screening is defined as a method involving rapid tests to detect unrecognized diseases 

or defects, and to reduce the emergence of that disease or defect (Wilson & Jungner, 

1968). The Professional Board of Optometrists and Optical Dispensers (PBODO) of the 

Health Professions Council of South Africa (HPCSA) defines vision screening as an 

assessment made to detect visual disorders, with the aim to refer individuals who may 

need a comprehensive eye examination and further management to an eye care 

professional. The guidelines further state that, the focus for vision screenings of school 
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children should emphasize visual skills related to academic performance and 

concentration (HPCSA, 2007). School vision screenings in the current study are viewed 

as procedures that shows promise of being efficient and feasible (expedient, 

inexpensive and easy) to detect vision anomalies associated with academic 

performance. Besides the tests used, in addition an effective vision screening is 

regarded as a protocol that has an appropriate referral criteria including the follow-up 

referral pathways. 

 

1.13.3 Schools in South Africa 

In South Africa, education is governed by two national departments: the Department of 

Basic Education (DoBE) and the Department of Higher Education and Training (DHET). 

The DoBE is responsible for the governance of primary and secondary schools, 

including public and private schools, early developmental centres, and special needs 

schools. The DHET is responsible for the governance of tertiary education and 

vocational training. According to the South African Schools Act 84 of 1996 children are 

admitted into Grade 1 in the year in which they turn seven. Basic education is 

compulsory in Grades 1-9, or for children aged 7-15 years. Children who have 

completed their basic education have the right to further education (Grades 10–12). 

Therefore, the ages of children going to school are 6 to 19 years. Education is divided 

into four phases of learning: the foundation (Grades R-3); the intermediate (Grades 4-

6); the senior (Grades 7-9); and the Further Education and Training (FET) (Grades 10-

12) (Hall, in Berry et al., 2013:101). 

 

1.13.4 Schools Categories (Quintiles) In South Africa 

The quintile system for the South African schools was introduced in 1998 as part of the 

National Norms and Standards to improve equity in education since poverty can be a 

barrier to schooling, where majority children are living in poverty (Department of Health, 

2008b).  Schools in South Africa are divided into five categories referred to as quintiles 

one to five, using the poverty ranking of areas. This ranking is based on data collected 

from the National Census by the Treasury, which included household income levels and 

unemployment and illiteracy within the school’s catchment area in the nine South African 

provinces. Quintile one includes the poorest schools and quintile five the least poor 

schools. Therefore, quintile one is a cluster of schools in each province catering for the 
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poorest 20% of schools, quintile two caters for the next poorest 20% of schools, while 

Quintile five schools represent the least poor. The rationale for this ranking was to 

ensure that children from poverty-stricken backgrounds have the opportunity to be 

educated. According to the government policy, of the available 60% financial resources 

allocated to schools, 40% is distributed to the poorest learners in quintiles one and two. 

These are the schools where school fees are not paid, and with the greatest pro-learner 

funding (Hall, in Berry et al., 2013:101).  

 

In 2007 the quintile system was done away with in terms of school allocations, in favour 

of the two-category system classifying schools as either no-fee and fee-paying schools. 

The two-category system was considered due to the quintile system found to be difficult 

in classifying schools. However, the quintile system was retained solely for the purpose 

of informing the DoBE on aspects such as post provision, possible performance and 

other programmes related to nutrition and transport. The no-fee schools policy was 

designed to make sure that schools could not charge learners school fees, registration 

fees, administrative or any other fees, from Grade R to Grade 9 (the compulsory school-

going age span) (Collingridge, 2013). Therefore, learners in Grades 10 to 12 are 

expected to pay fees, even if they live in the poorest intake areas. This old system of 

categorizing schools is still retained in the school health policy, even though all the 

schools from quintiles one to five are now exposed to the school health screenings. 

 

1.13.5 Re-Engineering of Primary Health Care 

Primary health care (PHC) is defined by the World Health Organization (WHO) Alma-

Ata declaration as a health care system incorporating curative treatment provided 

through the first level of contact with the health provider. In addition to curative treatment, 

PHC makes available promotional, preventative and rehabilitative services provided by 

multi-disciplinary teams of health care professionals working in collaboration. According 

to the WHO (1978), the cornerstones of PHC are access, equity, appropriate 

technology, multisectorial collaboration, community participation and empowerment. 

Health sector reform was initiated in South Africa in 1994, with the re-engineering of 

PHC launched in 2010 to improve performance and access to health for early detection 

of diseases and timeous referral of individuals before any present conditions 

deteriorated (White Paper National Health Insurance for Transformation, 2015).  
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The re-engineering of PHC was regarded as a revitalization plan (at district level), and 

was driven by the vision of improving health outcomes. It was part of a government 

strategy initiated by the Minister of Health and adopted by the National Health Council 

in November 2010 (Figure 1.1). The re-engineering of PHC involved the employment of 

three (3) streams in each of the 52 districts: primary healthcare outreach (community-

based care), school health services (a centralised manner of ensuring child health), and 

specialist teams (focused on maternal and child health, HIV/AIDS, TB and other chronic 

illnesses).  A National School Health policy was initially adopted by the Department of 

Health in 2002, with the policy revised and implemented in 2012 as the ISHP as part of 

the re-engineering of PHC (National Department of Health Cluster, 2002; NDoH, 2012). 

School health services are an important component of the care and support for teaching 

and learning programme, as it aims to realise the educational rights of all children 

(NDoH, 2012). The mandate in terms of the ISHP was to have a school health nurse in 

each school in the country. The ISHP monitoring and evaluation framework was 

designed to follow the phased implementation schedule (starting with quintile one and 

two schools) of the policy for a review of the indicators after three years.  

 

Therefore, for the first three years of implementation of the ISHP, only quintiles one and 

two schools were prioritized. All children in Grades R and 1 were therefore screened for 

a variety of developmental conditions including vision and hearing, including ensuring 

that all children were fully immunized. The quality of the ISHP implementation is 

therefore monitored as part of PHC reengineering control process. The structure of the 

South African health care system is shown in Figure 1.1. 



22 | P a g e  

 

 

 

       

 

 

 

 

Figure 1.2: Structure of the South African Health System. 

 

1.13.6  School Health Nurse 

The training of school health nurses involves the synthesis of nursing and public 

health practice, which is applied to promote, prevent and rehabilitate people’s health. 

The practice is continuous, general and comprehensive. The school health nurse not 

only performs the health screenings, but also refers individuals identified to have health 

problems for further assessment and treatment if needed. This includes following up the 

learners to ensure that additional health care is provided (Department of Health, 2012).  

A detailed explanation related to the roles and responsibilities of the school health 

nurses is included in Chapter 3 & 6 of the current study. 
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CHAPTER TWO 

LITERATURE REVIEW: VISUAL ANOMALIES PREVALENT IN CHILDREN OF 

SCHOOL-GOING AGE: DEFINITION, OVERVIEW OF VISION DEVELOPMENT 

___________________________________________________________ 

 

2.1  INTRODUCTION 

 

This chapter incorporates the systematic search of the literature to discover what is 

known about the prevalent visual anomalies amongst children of school-going age (6-

19 years old). The information on prevalent visual anomalies amongst children of school 

-going age is important in making the reader aware of the fact that there is a need for 

the appropriate vision screening tests to be conducted, for the detection of visual 

anomalies associated with academic performance. In view of the fact that detection of 

amblyopia and its associated conditions such as strabismus and refractive errors are 

the focus of most screening programmes, whilst the screening for other visual anomalies 

namely binocular visual anomalies (for example convergence insufficiency) and 

accommodative dysfunctions are not considered. In this chapter, the visual anomalies 

likely to impact negatively on academic performance will be defined. In addition, their 

prevalence found by various studies in the school-going age population will be 

discussed. Information and sources that are effective in providing the in-depth 

knowledge that enabled the researcher to study the identified and prevalent visual 

problems, were considered in this chapter.  

 

2.2  CONTEXUALIZATION OF THE LITERATURE REVIEW 

 

In this section, literature relevant to the importance of conducting vision screenings 

among children of school-going age is reviewed in order to integrate and contextualize 

the leading theoretical, conceptual and empirical frameworks observed. Secondary 

sources were used for the presentation of sound research–based evidence, and to 

critically appraise the contributions of key studies. The literature review provided the 

evidence-base for the study’s content, provision and efficacy of the screening services 

in terms of the prevalence of visual anomalies such as amblyopia, strabismus, refractive 

error, poor ocular motilities, accommodative and convergence dysfunctions, and  
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considered the consequences of the curtailment of detecting any of the aforementioned 

visual anomalies. The prevalence rates discussed in this chapter amongst children of 

school-going age (6-19 years years old) emphasizes the importance of the detection of 

various visual anomalies in the vision screening programme, which could negatively 

impact on their social, health, and academic achievements (Zaba, 2011). Hatch, (2009) 

states that the development of a vision screening programme is based on epidemiologic 

findings and principles. Evidence further indicates that epidemiologic findings of visual 

anomalies prevalent in the populations screened contributed to the formulation of 

national vision screening guidelines (Ferebee, 2004; Centre for Community Child 

Health, 2008). Therefore, it is important that knowledge of visual anomalies prevalent in 

school children be highlighted for effective screening programmes to be implemented. 

 

The sections below define the common visual anomalies in school children, and their 

prevalence in the age group of 6-19 years. 

 

2.3  DEFINITION OF VISUAL ANOMALIES PREVALENT IN CHILDREN OF 

SCHOOL-GOING AGE 

 

2.3.1     Amblyopia 

Amblyopia is a condition where there is reduced VA, not correctable by refractive means 

and not attributed to apparent ocular pathology or proven afferent pathway disorders 

(Rosenbloom & Morgan, 1990:285; Griffin & Grisham, 2002:143). It is a developmental 

loss of acuity during early childhood caused by cerebral visual impairment and 

disturbances of the visual neural pathways (Solebo & Rahi, 2013). Amblyopia can be 

monocular or binocular. Monocular amblyopia is defined by the difference of two lines of 

letters on the Snellen chart between the two eyes. Children with monocular amblyopia 

grow without comparative visual experience, and are therefore likely to be unaware of 

their subnormal vision in the affected eye (Griffin & Grisham, 2002:143; Duckman, 

2006:273). Bilateral amblyopia reffered to as isometropic amblyopia is due to degraded 

vision caused by high refractive errors in each eye. This condition is common in patients 

with very high hyperopia, even after proper correction the vision remains degraded. 

However, the prognosis of isometropic amblyopia is good with proper optical correction 

compared to monocular amblyopia (Benjamin, 2006:1120).    
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The descriptive criterion for amblyopia is indicated as best correctable VA worse than 

6/9, and it is categorized as shallow (VA of 6/9-6/18), moderate (VA of 6/24-6/36) and 

deep (VA worse than 6/36). Amblyopia is classified as organic or functional, and is 

associated with congenital cataracts, developmental strabismus, significant refractive 

errors and anisometropia, which were not detected and corrected during early childhood 

(Griffin & Grisham, 2002:144). The onset of functional amblyopia (VA: >6/9) occurs prior 

to six years of age, with the onset of organic amblyopia occuring at any age (Duckman, 

2006:138).  

 

2.3.2 Strabismus 

Strabismus is a binocular vision anomaly resulting in the manifest deviation of one or 

both eyes. It is common in infancy and childhood, resulting in cosmetic problems, 

amblyopia, and can result in failure to develop binocular vision. Developmental 

strabismus can be caused by genetic factors, developmental anomalies in oculomotor 

control, and accommodative and vergence dysfunctions (Steinman et al., 2000: 283; 

Griffin & Grisham, 2002:144). Strabismus can also develop due trauma or disease. 

Children are vulnerable to developing strabismus early in life, due to the plasticity of their 

visual system (Steinman et al., 2000:282). Strabismus is therefore a condition that can 

be alternating, constant or intermittent. If the deviation of the eyes is constantly present 

at distance and near, the child will develop amblyopia. The sensory adaptations will 

therefore develop to avoid diplopia and/or confusion, since the images in both eyes will 

fall on non-corresponding retinal points. Thus, there will be cortical inhibition of the retinal 

image of the deviated eye, resulting in amblyopia (Duckman, 2006:382).  

 

There are several types of strabismus that often present during early childhood. The 

direction in which the eyes are misaligned leads to the identification of strabismus as 

esotropia (inward), exotropia (outward), hypertropia (upward) and hypotropia 

(downward). 

 

2.3.3 Refractive Errors 

Refractive error, referred to as ametropia, is a visual condition caused by images failing 

to clearly focus on the retina. Ametropia can be due to a shorter or longer axial length, 
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weak or strong refractive power of the eye, and the difference in refractive power of the 

eye’s different meridians. Ametropia is classified as hyperopia, myopia and astigmatism 

(Benjamin, 2006:2). 

 

2.3.3.1 Myopia 

Myopia is defined as a visual condition caused by light rays from the object of regard 

focusing in front of the retina due to the long axial length (axial myopia) of the eye, or 

due to a mismatch between the length of the eye and its power (refractive myopia). 

Myopia can be classified in different ways based on its rate of progression, magnitude 

(low, medium or high), age of onset, and the refractive component causing it. 

Progressive myopia occurs during the years of growth especially in children with early 

onset myopia.  Myopia can be classified in terms of its magnitude as shown in Table 2.1 

(Atchison & Smith, 2000:57; Benjamin, 2006:2; Duckman, 2006:79): 

 

Table 2.1: Classification of myopia according to the magnitudes (Adapted from 
Benjamin, (2006). Borish’s Clinical Refraction, 2nd Ed., pp.3) 

Classification Magnitude (in diopters) 

Very low 0.00 to -1.00 

Low -1.00 to -3.00 

Medium -3.00 to -6.00 

High -6.00 to -10.00 

Very High >-10.00 

 

Myopia can also be congenital or be due to acquired diseases such as goiters, 

tuberculosis, measles and other debilitating diseases (Benjamin, 2006:2). 

 

2.3.3.2 Hyperopia  

Hyperopia is defined as a visual condition caused by the light rays of an object at infinity 

focusing behind the retina due to the short axial length, or due to the weak refractive 

system for the anterior-posterior length of the eye. Hyperopia is classified as pathologic 

if caused by congenital and acquired elements, the degree of refractive error and by the 

action of accommodation. The classification of hyperopia according to the magnitude of 

refractive error is as shown on Table 2.2 (Benjamin, 2006:7). 
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Table 2.2: Classification of hyperopia according to the magnitudes (Adapted from 
Benjamin, (2006). Borish’s Clinical Refraction, 2nd Ed., pp.8) 

Classification Magnitude (in diopters) 

Low +0.25 to +3.00 

Medium +3.00 to +5.00 

High >+5.00 

 

Compared to myopia, hyperopia tends not to increase in the school-aged population. 

Hyperopes in most cases use accommodation to move the focus of distantly viewed 

objects onto the retina. Therefore, it is commonly found that the assessment of VAs  

alone does not easily reveal hyperopia. Latent hyperopia is another type of hyperopia 

that is concealed by the spasm of accommodation, and can be revealed when 

accommodation is paralyzed or when fogging plus lenses are used in the subjective 

procedures (Benjamin, 2006:9).   

 

2.3.3.3 Astigmatism 

Astigmatism is a visual condition caused by light rays from the object of regard not being 

focussed to the samepoint and focusing in front and behind the retina or in front or 

behind the retina and on the retina. Astigmatic refractive errors are also due to the 

inability of the optics of the eye to focus an object of regard on a particular retinal point, 

and could be caused by the irregular or toric curvatures of the cornea or lens. It is a 

visual condition characterised by two focal points in different planes (Atchison & Smith, 

2000:60). There are different types of astigmatism associated with spherical refractive 

errors, namely, simple and compound astigmatism. Simple astigmatism is characterized 

by a powerful or weak axial length of the eye in one principal meridian (simple myopic 

or hyperopic astigmatism), with one focal point on the retina and the other in front or 

behind the retina. Compound astigmatism is characterized by the two focal points on 

different planes lying either in front or behind the retina, resulting in compound 

astigmatism. Astigmatism is classified by the axis direction as with-the-rule (WTR), 

against-the-rule (ATR) or oblique astigmatism, with the greater surface curvature along 

the vertical, horizontal and oblique meridians respectively. It can be further classified 

into regular or irregular astigmatism, regarded as regular when the principal meridians 

are perpendicular to each other, and it is correctable with sphero-cylindrical lenses. 

Irregular astigmatism occurs when the principal meridians are not perpendicular to each 
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other, and may occur in corneal conditions such as keratoconus. Correction of this 

condition with conventional lenses is not possible, due to other rotational asymmetries 

(Atchison & Smith, 2000:60; Benjamin, 2006:9). 

 

2.3.3.4 Anisometropia 

Anisometropia is defined as the difference of refractive errors between two eyes of ≥1 

D, ≥3 and ≥1.50 for hyperopia, myopia and astigmatism respectively, based on methods 

of study and population characteristics. The different images presented to the visual 

cortex in terms of clarity, contrast and size, cause lack of stimulation to the eye with the 

significant refractive error. The presence of unequal, uncorrected refractive errors before 

six years of age results in decreased unilateral VA leading to anisometropic amblyopia 

(Duckman, 2006:181; Yekta et al., 2010).  

 

2.3.4  Accommodative Dysfunctions  

Accommodation is the ability of the eye to change the refractive power of the crystalline 

lens to bring objects of interest across a range of viewing distances into focus (Atchison 

& Smith, 2000:18; Duckman, 2006:110). Accommodation is particularly necessary for 

maximum resolution of objects at a close viewing distance. Thus, accommodation 

should be accurate, sufficient, sustainable and flexible to enable children to read easily 

and comfortably without fatigue (American Optometric Association, 2000; Scheiman & 

Rouse, 2006:193; Sterner et al., 2006). Accommodative dysfunctions can be classified 

into five categories: insufficient, ill-sustained, inflexible, excessive and paralysed or 

paretic (Duke-Elder & Abrams, 2002:337).  

 

Accommodation insufficiency is the description frequently used for deficient amplitudes 

of accommodation, lower than expected for the patient’s age (American Optometric 

Association, 2011; Hofstetter in Griffin & Grisham, (2002:42); Duckman, 2006:113). 

Patients with accommodation dysfunctions have low findings with the evaluation of 

positive relative accommodation (PRA), clearing both the minus and positive lenses for 

both monocular (MAF) and binocular facility (BAF), and more plus or minus than 

expected with the monocular estimation method (MEM) retinoscopy and the fused-cross 

cylinder test. Accommodative dysfunctions are ussually associated with convergence 

insufficiency, explained by the fact that patients with accommodative insufficiency may 
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use additional innervation to overcome the accommodative problem, and therefore 

stimulate accommodative convergence, resulting in esophoria. The other binocular 

dysfunction secondary to accommodation insufficiency is a condition called 

pseudoconvergence insufficiency, resulting in a larger exophoria measured due to a 

greater demand placed on positive fusional vergences. These patients will typically 

present with reduced near point of convergence, reduced amplitudes of 

accommodation, and lack of accommodative convergence (Scheiman & Wick, 

2013:238). 

 

 Ill-sustained accommodation is described as a condition in which the amplitude of 

accommodation is normal when measured under typical clinical test conditions, but 

deteriorates over time. Accommodation is therefore sufficient, but there is a deficiency 

in the ability to maintain the amount of accommodation expected from the patient’s 

refractive state and age; they therefore complain of tiring eyes or blurred vision with 

prolonged near work. Ill-sustained accommodation is diagnosed with repeated testing 

of the amplitudes of accommodation monocularly, or specialised tests of 

accommodative lag and facility. Clinically it is commonly associated with uncorrected 

refractive error, medication use, or non-specific health concerns (Scheiman & Wick, 

2013:327). 

 

Accommodation paresis or paralysis is regarded as the failure of the accommodative 

system to respond to any stimulus, and is characterized by considerable reduction of 

accommodative amplitudes which does not improve with rest. This condition is rare, and 

may be monocular or bilateral with an acute or insidious onset. It may be associated 

with the other signs of oculomotor nerve paresis, with a remote near point of 

accommodation (amplitudes of accommodation) and anomalies of pupil function and 

ocular motility. The etiology of this condition includes trauma, neurologic conditions and 

pharmacologic agents (Weissberg, 2004: 23). Accommodative excess is 

interchangeably referred to as ciliary spasm, spasm of the near reflex, and pseudo-

myopia. The accommodation response in this case exceeds the accommodation 

stimulus. It is characterized by intermittent excess accommodation, convergence, 

miosis, including association with bilateral or unilateral limitation of adduction (i.e. 

reduced negative relative accommodation), and severe myopia. Lag of accommodation 
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is experienced by patients when they are under-accommodating. The finding of the lag 

of accommodation of ≥+1.25D indicates that the patient is under-accommodating, 

unless if the patient has hyperopia that is not corrected. This condition is characterized 

by abnormal latency and speed of the accommodative response. The patient in this case 

will have normal accommodation amplitude, but the ability of using the amplitude quickly 

and for long periods of time is reduced (Scheiman & Wick 2013:338; Duckman, 

2006:315). 

   

2.3.5 Vergence Dysfunctions 

Normal binocular vision occurs when the two eyes view a common portion of visual 

space, with both foveae directed towards the same target. The existence and stability of 

binocular single vision is enabled by fusion, involving the motor and sensory 

components. The vergence system relies on tonic innervation to the extra ocular 

muscles, accommodation and perceived distance of the object of interest, enabling the 

visual axes to converge, for the image of the object of interest to be maintained on the 

fovea of each eye. Fusional vergences therefore influence heterophoria through the 

mechanism of vergence adaptation. Lack of a significant correlation between 

heterophoria and fusional amplitudes leads to vergence dysfunctions described as 

manifest (strabismus) and latent (heterophoria) deviations, vergence infacility and poor 

fusional vergences (Griffin & Grisham, 2002:225).  

 

Vergence dysfunctions are convergence insufficiency (CI), divergence insufficiency (DI), 

basic exophoria, basic esophoria, convergence excess (CE), divergence excess (DE), 

vergence infacility and reduced positive and negative fusional vergences (Scheiman & 

Wick, 2013:237-238). However, this classification excludes the vertical phorias and 

cyclophoria that are less frequent and often combined with horizontal phoria, and can 

also lead to children having difficulties especially when reading (Leone et al., 2010a). 

Convergence insufficiency and CE are the common vergence problems evaluated in 

school children, since they are associated with increased symptoms especially when 

reading. Convergence insufficiency is defined as a syndrome of several clinical signs, 

namely, uncompensated exophoria at near, orthophoria or low exophoria at far, receded 

near point of convergence, reduced positive fusional vergence, and low AC/A ratio. 

Convergence excess is a binocular disorder characterized by a tendency for individuals 
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to excessively converge their eyes at near. It is a syndrome with diagnostic signs 

including esophoria at near greater than at distance, reduced negative fusional 

vergences at near, and high AC/A ratio. The additional clinic signs of CE also include 

moderate to high hyperopia, low positive relative accommodation, difficulty with clearing 

minus lenses on binocular accommodative facility and a high lag of accommodation 

(Scheiman & Wick, 2013: 237-248). Basic exo- and esophoria are both characterized by 

deviations that are approximately equal in magnitude at near and far, with normal AC/A 

ratio and reduced positive and negative fusional vergences (PFV and NFV). The 

deviations at far and near within five prism diopters are considered normal. Patients with 

high (≥15∆) basic exophoria and decompensated PFV commonly present with reduced 

NPC. The patients with basic esophoria are commonly found to have normal NPC and 

often present with uncorrected hyperopia. The symptoms generally related to basic exo- 

and esophoria are associated with the use of eyes when reading or when near tasks are 

performed (Scheiman & Wick, 2013: 238). 

 

Divergence insufficiency (DI) esophoria and DE exophoria, are conditions in the 

presence of a large eso- and exo at far, combined with a low and high AC/A ratio 

respectively. Prolonged occlusion may lead to the increase of the nearpoint exophoria 

in patients with DE. Divergence excess is not common, and patients with this condition 

have intermittent or constant exotropia with distance fixation, and complain of diplopia 

(Griffin & Grisham, 2002:94). There are debates related to the definition of fusional 

vergence dysfunctions, and questions raised regarding the existence of such a visual 

anomaly. The term fusional vergence dysfunction is not constantly used by various 

authors. This condition is described as characterized by normal tonic vergence and 

normal AC/A ratio, but with both the NFV and PFV low. Fusional vergence dysfunction 

was further described by other authors as a condition with normal positive and negative 

fusional ranges but with vergence infacility, especially in patients presenting with 

symptoms (Scheiman & Wick, 2013: 277-279). 

 

Vergence facility is regarded as a valuable diagnostic tool for the clinical measure of 

sustained and dynamic vergence ability. Without it, the diagnosis of some types of 

vergence dysfunctions, especially the fusional vergence dysfunctions, cannot be made. 

Evaluation of the vergence ability involves determination of the patient’s ability to 
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respond rapidly to alternating convergence and divergence demands, and to sustain 

that response over an extended period of time. 

 

For the purpose of this study only the prevalence of CI and CE are discussed, since 

these are the common vergence problems and their detection normally leads to the 

referral of children to an optometrist or ophthalmologist for a comprehensive visual 

evaluation to be conducted. 

 

2.3.6 Ocular Motor Dysfunction  

The oculomotor system is composed of the fixation ability, pursuit and saccadic eye 

movements. Saccadic eye movements are responsible for shifting the fovea to an area 

of interest for the detailed information to be processed. Pursuit eye movements are 

responsible for enabling continuous clear vision of moving objects within a stable visual 

environment by placing the images of moving objects on the fovea. Fixation ability is 

also known as position maintenance; however, this is a misnomer since very small eye 

movements occur all the time during steady fixation, and these movements are useful 

for the purpose of correcting fixation errors to keep the image of the fixated target on 

the fovea, thus preventing retinal fatigue (Griffin & Grisham, 2002:22). Problems in all 

the three areas of eye movements function are referred to as ocular motor dysfunction, 

and it is rare to find the dysfunction of saccadic, fixation and pursuits in isolation.  

 

The prevalence rates highlight the reality that visual impairments are important in the 

learning performance of school children, and provide a rationale for an appropriate and 

effective screening programme. The global prevalence of visual anomalies compared to 

the available data of visual impairments among South African school children, is 

discussed in the following section to align them with the tests to be included in the school 

vision screening programme. 
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2.4  PREVALENCE OF VISUAL IMPAIRMENTS IN THE CHILDREN OF 

SCHOOL-GOING AGE 

 

2.4.1  Amblyopia 

Amblyopia is one of the common causes of monocular visual impairments, with a 

prevalence of 1-7.3% in childhood (Naidoo et al., 2003; Robaei et al., 2008; Sapkota et 

al., 2008; Yekta et al., 2010; Hashemi et. al., 2014; Aldebasi, 2015). The prevalence of 

amblyopia was reported to be the lowest 1% and 1,1% (refer to Table 2.3, Annexure L) 

in studies conducted in Israel and Sweden respectively, where vision screening 

programmes are routine and widely available through government public health clinics 

(Ohlsson et al., 2001; Kvarnström et al., 2001; Eibschitz-Tsimhoni et al., 2010).  

Therefore the aforementioned studies provided evidence that when vision screening is 

conducted at an early age (i.e. infancy age) it is most likely to result in low prevalence 

of amblyopia in children of school-going age (6-19 years old). Lower amblyopia 

prevalence (1.0%) in eight year old Israeli school children screened in infancy, was 

found compared with 2.6% on the children of the same age group not screened in 

infancy (Eibschitz-Tsimhoni et al., 2010). Similarly, in a study conducted in Sweden, a 

reduction in the prevalence of amblyopia among the ten year old school children who 

had early vision screening was reported (Kvarnström et al., 2001). These two studies 

conducted in both Israel and Sweden demonstrate the effectiveness of vision screening 

conducted at an early age.  

 

Amblyopia prevalence of 7.3% in South Africa was found to be high compared to 

findings of other studies conducted internationally (Naidoo et al., 2003) (refer to Table 

2.3, Annexure L). The South African study was community-based, and was conducted 

on 5 599 children between the ages of 5 and 15 years in KwaZulu Natal. Children with 

amblyopia were reported to have reduced vision of best-corrected VA of 6/9 or worse in 

the better eye. Inadequate primary eyecare services were cited as the cause of the high 

prevalence of undetected ocular pathologies and perhaps amblyopia.  

 

The VA criteria used by various studies to define amblyopia was found to differ. This 

variation appears to have contributed to the wide disparity of the prevalence of 

amblyopia in different countries. Studies in Sweden and Israel used the VA criterion of 
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6/18, while the South African study used a 6/9 criterion. The higher prevalence of 

amblyopia in South Africa compared to other countries could be related to the VA 

threshold of 6/9 used. Visual acuity measurement of 6/9 is a common finding in children, 

especially those in the lower grades (Grades R to 3), and this could lead to the 

exaggerated high findings of the prevalence of amblyopia. Younger children have a 

tendency not to want to read further than 6/9 when their VAs are measured (Press & 

Moore, 1993:63).  Incorporation of the pinhole test in combination with the best corrected 

VA could render the vision screening accurate for the detection of amblyopia (Ohlsson 

et al., 2000).  

 

The wide variance in the prevalence of amblyopia could also be attributed to the different 

ages at which amblyopia was diagnosed, as some studies focused on one age group 

(Eibschitz-Tsimhoniet al., 2010; Hashemi et al., 2014), and others focused on a wider 

age range. For example, 7 to 17 year olds or 5 to 15 year olds (Naidoo et al., 2003; 

Yekta et al., 2010) (refer to Table 2.3, Annexure L). Another contributory factor to the 

discrepancy in the prevalence of amblyopia across various studies worldwide, is the 

different methods/tests used to determine the prevalence of amblyopia. Some studies 

used the auto refractor and cycloplegia (Naidoo et al., 2003), while others used the best 

corrected VA (Eibschitz-Tsimhoni et al., 2010). Comparisons of the prevalence of 

amblyopia in different age groups would be interesting if the purpose for conducting 

vision screening in children is to detect amblyopia at an early age for effective treatment 

to be implemented (Eibschitz-Tsimhoni et al., 2010). Further research is therefore 

required to merge the findings on the prevalence of amblyopia in South Africa to those 

of other countries and to determine what effect the current vision screening practice has 

on prevalence rates of amblyopia and its aetiologies. 

 

2.4.2  Anisometropic Amblyopia 

The pattern of the prevalence of anisometropia has been described as ‘u’ shaped across 

the broad age range, where it is described as high a few weeks after birth, decreasing 

in early childhood, increasing again in teenage years as myopia emerges, stable in early 

childhood, and progressively increasing after onset of presbyopia (Ostadimoghaddam 

et al., 2012; Barrett et al., 2013). Prevalence estimates of 0.03% to 18.5% for 

anisometropia were derived from studies containing a broad age range (0 to 90 years) 
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(Ostadimoghaddam et al, 2012). This made it difficult to compare the prevalence of 

anisometropia across studies due to the criteria differences, co-variate ages, methods 

of study, gender differences, and racial profile of the samples (Quek, 2004; Matsuo & 

Matsuo, 2005; Jamali et al., 2009; Yekta et al., 2010; Hashemi et al., 2014) (as shown 

in Tables 2.3 & 2.6, Annexure L).  

 

Anisometropia was found by various studies to be the leading cause of amblyopia, 

followed by strabismus (Robaei et al., 2008; Yekta et al., 2010) (refer to Tables 2.3 & 

2.6, Annexure L). The association between the prevalence and severity of 

anisometropia, and the level of spherical and cylindrical ametropia has been reported 

by various studies, according to a review conducted by Barrett et al., (2013). The 

increase in the prevalence of anisometropia depends on the age and type of refractive 

error the children presented with. Individuals with high degrees of unequal ametropia, 

especially for myopia ≥3D (range of -1D to -4D), reported a linear increase in the 

prevalence and severity of anisometropia from 10% to almost 20% in school children 

(Qin et al., 2005). In hyperopes the trend of anisometropia prevalence was similar but 

less linear, since it was noted that children with unequal differences of ≥+2.00D spherical 

equivalent were reported to have a prevalence of 10% anisometropia compared to the 

0.1% in those with mild hyperopia (>+0.5 to <+2D) (Huynh et al., 2006). Yekta et al., 

(2010), in their study on schoolchildren with the mean age of 12.5 years, reported 

astigmatism to be the parameter most strongly associated with anisometropia, with a 

high prevalence of 3.6%, compared to the other types such as aniso-myopia (0.06%) 

and aniso-hyperopia (0.12%).  

 

In support of the study conducted by Yekta et al., (2010), Ostadimoghaddam et al., 

(2012), in their study on 2,947 participants reported the prevalence of aniso-astigmatism 

to be high (5.6%) compared to aniso-myopia and aniso-hyperopia with a prevalence of 

2.6% and 2.8% respectively. However, aniso-astigmatism was reported to significantly 

increase with age. These studies therefore confirmed that anisometropia is not only due 

to the right- versus the left-eye axial length difference, but that differences in corneal 

toricity leading to aniso-astigmatism were found to also contribute towards the 

development of anisometropia (Qin et al., 2005).  
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In South Africa, there appears to be a lack of research related to the prevalence of 

anisometropia among the general population of school children (6-19 years old). The 

only study found that investigated the epidemiological data on the prevalence of 

anisometropia, was conducted by Wajuihian & Naidoo (2011). In their study they 

compared the visual status of dyslexic and non-dyslexic school children with the mean 

age of 13 ± 1.42 years and 11.90 ± 0.93 years respectively. The findings of this study 

cannot be compared to those of other studies conducted on the normal population of 

school going children in various countries, because it is a comparative study on dyslexic 

and non-dyslexic children. The possible limitation in this study, which may affect the 

generalization of the findings especially related to the prevalence of anisometropia 

among the non-dyslexic, is the relatively small sample, including the fact that refractive 

error was assessed without the use of cycloplegia.  

 

The majority of the studies mentioned above were found to lack the criteria for the 

different types of anisometropia related to the refractive status. The prevalence of a 

condition depends critically upon the criterion used to diagnose it. The prevalence of 

anisometropia in some of the studies summarised above was based on the cut off points 

of 0.5D, 1.0D & 2.00D or more, irrespective of whether the populations had aniso-

hyperopia, myopia or astigmatism (Tong et al,.2004a; Huynh et al., 2006; Hashemi et 

al., 2014; Ostadimoghaddam et al., 2012). Other studies considered the prevalence rate 

of anisometropia for the spherical equivalent difference of ≥ 1.00D (refer to Tables 2.3 

& 2.6, Annexure L), irrespective of the associated refractive error (myopia, hyperopia or 

astigmatism). In terms of studies conducted in Iran by Yekta et al., (2010), detection of 

anisometropia at an early age was found to have lead to a reduction of the risk for 

children to develop amblyopia. This indicates the importance of vision screenings being 

conducted at an early age, and the need for the inclusion of tests in the vision screening 

programme to detect anisometropia accurately, with the criteria for anisometropia well 

defined for the different types of refractive errors. 

 

2.4.3  Strabismus  

The epidemiological data on the prevalence of strabismus amongst children of school-

going-age was found to vary, ranging from 1.38% -4.6% (refer to Tables 2.3 & 2.4, 

Annexure L).  A high prevalence of exotropia than esotropia was reported in other 
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countries in children between the age ranges of 6-21 years (Matsuo & Matsuo, 2005; 

Yekta et al, 2010; Faghihi et al., 2011). In a retrospective population-based study of 

children in Minnesota, 86% were reported to have exotropia. This included the different 

types, namely, intermittent exotropia, convergence insufficiency, or exotropia suspected 

to be caused by an abnormal central nervous system. In the study conducted by 

Govindan et al., (2005) exotropia was found to be most prevalent in the first decade of 

life, and decreasing during the second decade of life. Intermittent exotropia compared 

to other types of exotropia is reported to be common among school children (Mohney & 

Huffaker, 2003; Matsuo & Matsuo, 2005).  

 

Conversely, in their studies, Kvarnström et al., (2001) and Gursoy et al., (2013), found 

a high prevalence of esotropia compared to exotropia among children of school-going 

age. Kvarnström et al., (2001) in their study conducted in Sweden reported the 

prevalence of 1.5% for esotropia compared to 0.61% for exotropia. Additional cases of 

children with strabismus (infantile esotropia) were diagnosed in children between one 

and four years, with a peak at four years of age. A third (0.61%) of the strabismus cases 

detected at the age of four years had micro strabismus. The variance in terms of the 

high prevalence of esotropia findings to the other studies could be related to the younger 

age (four years) of the population enrolled in the study. A possible limitation to the 

Swedish study could be attributed to the fact that it is a retrospective study and therefore 

the accuracy and uniformity of the diagnoses made by paediatricians, nurses, school 

health nurses and ophthalmologists could be questioned. Similarly, Gursoy et al., 

(2013), in their prospective study on children in Turkey aged between 7-8 years, 

reported the prevalence of strabismus to be 2.5%, with 58% having esotropia, 28% 

exotropia and 17% with microstrabismus. The findings of the Turkish study further 

confirmed that esotropia is more prevalent in the school-going age group compared to 

exotropia. In a study conducted in Minnesota by Greenberg et al., 2007 a high 

prevalence of accommodative esotropia (36.4%) compared to other forms of esotropia 

was reported. Consistent with these findings accommodative esotropia was found in 

27.9%, 10.2% had acquired non-accommodative esotropia, and 7% had esotropia 

suspected to be due to an abnormal central nervous system (Mohney, 2007).  
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In South Africa there appeared to be scant published data on information relating to the 

epidemiology of strabismus among school children. Tinley & Grotte (2012) conducted a 

retrospective study on children in the Western Cape (South Africa) to determine the 

types of comitant horizontal strabismus prevalent in two ethnic groups, namely, 

coloureds (mixed-race) and blacks. The study reported a prevalence of 74% of 

congenital esotropia, with 9% of accomodative esotropia in the black South African 

children. The prevalence (55%) of intermittent exotropia in the mixed-race children was 

reported and found to be high compared to that in the black population. The findings of 

the study could therefore not be compared to those of the other studies conducted 

internationally, because of the selected clinical population of school-going children 

diagnosed with horizontal comitant strabismus. 

 

There is also a paucity of information relating to the epidemiological data of strabismus 

in the general population of South African school children. In light of the scarcity of 

epidemiologic studies on the prevalence of strabismus, further studies are needed to 

investigate its prevalence in the age group of 6 to 19 year olds. This will provide 

important information on the inclusion of tests investigating strabismus in the school 

vision screening programme as one of the target conditions to be detected. 

 

2.4.4  Refractive Errors  

Lack of definition of substandard refractive errors in exploration makes comparison of 

the different studies impossible (Logan & Gilmartin, 2004). According to the published 

literature, the estimates of prevalence of refractive error depend on numerous factors 

including ethnicity, age, and the measurement methods used. Data on the prevalence 

of refractive errors was obtained from the large-scale visual surveys in the UK, 

Scandinavia, the Netherlands, Ireland, Sweden, Asia, Africa and Australia (Table 2.5, 

Annexure L), even though the criteria used for defining hyperopia, myopia and 

astigmatism differed. The criteria for defining hyperopia varied from +0.75 to >+2.00D; 

for myopia it varied from ≥-0.50 to ≥-2.00D; and for astigmatism ≥-0.75 to ≥-1.50D 

(Villarreal et al., 2000; Kleinstein et al., 2003; Naidoo et al., 2003; Junghans et al., 2005; 

Yekta et al., 2010) (refer to Table 2.5,  Annexure L). In the literature review conducted 

by Logan &  Gilmartin, (2004), their large-scale visual surveys indicated a remarkable 
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trend in the decrease of prevalence of hyperopia and astigmatism, and increasing 

prevalence of myopia as the children became older. 

 

2.4.4.1 Myopia 

Myopia prevalence was reported to range from 0.23-61.5% varying by country and 

ethnicity, age and visual demands. The increased rate in the prevalence and severity of 

myopia has been documented within the last 10 to 30 years, regardless of differences 

in methodology and the definition of myopia (Villarreal et al., 2000; Saw et al., 2003; 

O’Donoghue et al., 2013; Wu et al., 2013). There is an absence of reference data for 

myopia due to different environmental factors and different populations (age-related and 

genetics), thus the inconsistent findings in various studies.  

 

The highest prevalence of myopia (61.5%) was reported in a study conducted by Lam 

et al., (2012) among Hong Kong Chinese school children aged 6-12 years. The purpose 

of the study was to investigate if there had been an increase in the prevalence of myopia 

over two decades, thus vision screening data collected between 2005-2010 was 

analysed. Prevalence of 18.3% low myopia less and equal to 0.50 was reported in the 

six year olds compared to 61.5% among the 12 year olds. High myopia of more than -

6.00D was found to have increased from 0.7% at the age of six years, to 3.8% at the 

age of 12 years. However, the findings of the Lam et al., (2012) study revealed a high 

prevalence of myopia among Chinese school children compared to findings from other 

countries (Villarreal et al., 2000; Saw et al., 2003; Naidoo et al., 2003; Fan et al., 2004; 

Grönlund et al.,2006; Mabaso et al., 2006; O’Donoghue et al., 2013; Ostadimoghaddam 

et al., 2011; Rezvan et al., 2012; Yared et al., 2012; Wu et al., 2013; Kostovoska et al., 

2013) (refer to Table 2.5, Annexure L). 

 

Even though the prevalence of myopia was found to be high in Chinese school children, 

consensus was reached in other studies that there is a significant correlation between 

the prevalence of myopia and age (Grönlund et al., 2006; Rezvan et al., 2012). In their 

study conducted on 143 Swedish children aged between four to five years, Grönlund et 

al., (2006), reported a significant correlation between age and myopia, but no correlation 

for gender. Myopia prevalence in the age range of four to six years was zero, and 

increased to 19% in the age group of 13 to 15 year olds. In the study conducted by Lam 
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et al., (2012), ethnicity was indicated as a factor likely to affect the ocular characteristics 

within various populations. Various studies conducted on Asian populations have 

reported a rapid increase of myopia with age (Saw et al., 2003; Lin et al., 2004; 

Ostadimoghaddam et al., 2011; Wu et al., 2013). Other Asian population studies have 

also recorded a high prevalence of myopia, with values of 3.64% for children younger 

than 15 years, and 22.36% for children older than 15 years (Ostadimoghaddam et al., 

2011). Similarly, a 23% to 53.1% increase of myopia among Singaporean (Malaysian) 

school children was reported in the seven to nine years old age group (Saw et al., 2003). 

A significant difference in the prevalence of refractive errors including myopia, was 

reported in a multicentre, longitudinal, observational study conducted in the US on four 

ethnic groups of children aged between 5-17 years. A high prevalence (18.5%) of 

myopia was recorded in the Asian children compared to children from the other ethnic 

groups, namely, Hispanics, Caucasians and African Americans (Kleinstein et al., 2003). 

 

Lin et al., (2004), in their review on the prevalence of myopia in Taiwanese children from 

1983-2000, reported an increased rate of myopia from 5.8% in 1983 to 21% in the year 

2000 among children aged seven years. They further reported an increased rate of 

myopia from 36.7% in 1983 to 61% in the year 2000 for children aged 12 years. These 

findings were further supported in a literature review conducted in Japan, where 37.6% 

of children aged 12 years were found to be myopic in the late 1970s, with the rate 

increasing to 43.5% by the early 1990s (Matsumura & Hirai, 1999). These findings 

across the world therefore support the conclusion that the highest incidence of myopia 

occurs in the early teenage years.  

 

Myopia prevalence of 4% among South African black school children in KwaZulu Natal 

is similar to that observed among school children in northeastern Iran, in a study 

conducted by Rezvan et al., (2012), with a prevalence of 4.3%.  In both of these studies, 

the same criteria of ≤0.50D was used to define myopia, with retinoscopy and 

autorefraction under cycloplegia being the methods used to determine the refractive 

errors (refer to Table 2.5, Annexure L). The prevalence of myopia in a study conducted 

in South Africa among children aged 5-15 years, was found to be low compared to the 

findings of studies conducted in Asia, Ethiopia, Sweden, Serbia and Australia (Villarreal 

et al., 2000; Junghans & Crewther, 2005; Yared et al., 2012; Lam et al., 2012; 
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Kostovoska et al., 2013) (refer to Table 2.5, Annexure L). The possible limitation of the 

South African study could be due to its cross sectional design on the 5-15 year-old 

children. It would therefore be interesting to determine the increase of myopia related to 

age and beyond 15 years of age using the longitudinal study design.  

 

In another South African study conducted in Limpopo on 388 randomly selected black 

school children aged 8-15 years, a 2.5% prevalence of myopia was reported (Mabaso 

et al., 2006) (refer to Table 2.5, Annexure L). The prevalence of myopia was therefore 

found to be less in comparison to the findings of the study conducted by Naidoo et al., 

(2003), even though the same criteria of ≥-0.50 D was used to define myopia. However, 

in this study the association of myopia with age was reported to be statistically 

significant, since the regression model indicated a significant increased risk of myopia 

with increasing age. In the Mabaso et al., (2006) study, a 1.4 times higher risk of myopia 

was shown in the children aged between 12-15 years compared to those between the 

ages of 8-11 years. The small population group used in the study is a possible limitation 

to a generalization of the findings.  

 

2.4.4.2 Hyperopia 

The prevalence of hyperopia was reported to be in the range of 2.6%-38.1% among 

school children in most studies conducted across the world (Villarreal et al., 2000; 

Naidoo et. al., 2003; Fan et al.2004; Hendricks et al., 2009; Rezvan et al., 2012; Lam et 

al., 2012; Yared et al., 2012) (refer to Table 2.5, Annexure L). In most of these studies, 

the prevalence of hyperopia was reported to be low compared to myopia, especially in 

the older children (Fan et al., 2004; Hendricks et al., 2009). Conversely, the findings of 

other studies conducted in the US, Iran, northern Ireland, South Africa, and UK, reported 

a high prevalence of hyperopia compared to myopia in children of school-going age 

(Villarreal et al., 2000; Kleinstein et al., 2012; Naidoo et al., 2003; Mabaso et al., 2006; 

Yekta et al., 2010; O'Donoghue, 2013; Rezvan et al., 2012; Wajuihian & Naidoo 2011; 

Lam et al., 2012; Yared et al., 2012; Kostovoska et al., 2013; Gursoy et al., 2013) (refer 

to Table 2.5, Annexure L). The wide discrepancy between the prevalence of myopia and 

hyperopia was found especially in the Asian states, where a remarkable increase in the 

rate of myopia with age was reported (Fan et al., 2004; Ostadimoghaddam et al., 2011; 

Lam et al., 2012; Kostovoska et al., 2013), with the same trend observed in Germany 
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among 4 to 18 year olds where the prevalence of mild myopia in the older age group 

was reported to be high (80.4%), compared to that of mild hyperopia (7.5%) (Refer to 

Table 2.5, Annexure L). 

 

Other factors that contributed to the wide variation in the prevalence of hyperopia in 

different studies included age, criteria used to define hyperopia, population size, 

geographical locations, social backgrounds and methodology used, the same as that 

indicated in the studies on myopia mentioned above. In the South African study, Mabaso 

et al., (2006) reported the highest prevalence (73.1%) of hyperopia among school-going 

children in randomly selected primary schools. The criterion used was ≥+0.75, the same 

as that used by Gursoy et al. (2013), with a low prevalence of 10.6% for hyperopia. 

However, of the children reported to be hyperopic, 99.3% of their eyes were found to 

have low hyperopia (+0.75 - +2.00). A possible limitation for generalization of the study 

conducted by Mabaso et al., (2006) could be attributed to the low criterion used in 

defining hyperopia. The high prevalence of hyperopia found in the study could also be 

attributed to the rural setting in which it was conducted, including the fact that the 

children evaluated in the Mopani district were reported not to engage much in reading. 

 

The trend towards the decrease of hyperopia prevalence in older children was detected 

in studies conducted in Iran, Sweden, India, South Africa and China (Rezvan et al., 

2012; Naidoo et al., 2003; Grönlund et al., 2006; Lam et al., 2012; Ostadimoghaddam 

et al., 2012; Wu et al., 2013) (refer to Table 2.5, Annexure L). The trend of hyperopia 

decreasing with age was also reported in a study conducted by Rezvan et al., (2012), 

that evaluated the prevalence of refractive errors among school children between the 

ages of 6-17 years. The prevalence of hyperopia defined as ≥ +2.00D in the children 

aged seven years and younger was reported to be 10.8% compared to those that were 

older than 15 years, with a prevalence of 1.9%. In the Swedish study conducted by 

Grönlund et al., (2006) a decrease in the prevalence of hyperopia in the younger age 

group 4-15 years from 5% to 3% was reported. More than a 50% decrease of hyperopia 

prevalence in the age groups younger than five years, compared to the older children 

aged between 13-15 years, was reported in studies conducted by Naidoo et al., (2003), 

Lam et al., (2012), Ostamoghaddim et al., (2012), and Wu et al., (2013). A plus lens test 

determining the prevalence of latent hyperopia, contributing to the instability and 
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functionality of binocularity in children of school-going age was not conducted in any of 

the above mentioned studies.  

 

2.4.4.3 Astigmatism 

In children, astigmatism is one of the important refractive error conditions known to 

cause substantial optical defocus at all viewing distances during the years of ocular 

maturation, and can negatively impact on the academic performance of children (Ingram 

et al., 2001). The prevalence of astigmatism in children aged between 4-19 years varies 

in most studies, with a range of 2.28 -14.6%, because of differences in the criteria used 

to define the condition, age, and ethnicity of the children enrolled in the study (refer to 

Table 2.5, Annexure, L). 

 

There is general agreement that astigmatism decreases with age. However, some 

studies have reported the contrary, stating that other types of astigmatism, for example 

mixed astigmatism, increases with age (Villarreal et al., 2000; Wu et al., 2013). 

Kostovoska et al., (2013), indicated an increase in myopic astigmatism prevalence of 

7.87% in seven to nine year olds and 11.63% in 13-15 year-old school children. The 

same increment of prevalence of compound astigmatism was reported as 8.63% in the 

seven to nine year olds, and 18.61% in the 13-15 year-old children. These findings 

support the need for astigmatism to be one of the visual skills to be detected when 

visually screening school children, since early identification and correction of low to 

moderate levels of astigmatism may improve the functional performance of children in 

the classroom. 

 

In studies reviewed by Kostovoska et al., (2013), the prevalence of different types of 

astigmatism was investigated. According to the findings of their study, they reported the 

prevalence of the different types of astigmatism, namely, hyperopic-, myopic- and 

compound astigmatism as 28.47%, 7.10% and 18.61% respectively (refer to Table 2.5, 

Annexure L). These percentages indicated that hyperopic astigmatism was more 

prevalent in the Serbian children under study, aged between 1-15 years. The high 

prevalence of hyperopic astigmatism in this study can be attributed to the age of the 

enrolled population. According to many studies, astigmatism is expected to be high at 

birth, but to decrease rapidly in the first two to four years of life, although the rate of 
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decrease varied from study to study. The prevalence of hyperopic astigmatism was 

found to be high (more than 40%) in the one to six year old age group (Duckman, 

2006:82). Kleinstein et al., (2003), in their multicentre, longitudinal, observational study 

demonstrated that the prevalence of astigmatism varied according to ethnicity. In their 

study conducted on children from different ethnic groups aged between 6-14 years, they 

reported a high prevalence of astigmatism: 36.9% in the Himalayan population 

compared to the Asians, Caucasians and African Americans, with a prevalence of 

33.6%, 26.4% and 20% respectively. 

 

Although most studies agree on the rapid reduction of astigmatism in the first two to four 

years of life, there is disagreement on the orientation of the cylinder. There are 

contradictory findings related to the prevalence of WTR, ATR and oblique astigmatism 

in children. Studies in which the axis of astigmatism was examined, the proportion of 

astigmatic infants who had ATR astigmatism was found to be much greater than for 

those having WTR astigmatism (Gwiazda et al., 1984; Dobson et al., 1984). According 

to the study conducted by Gwiazda et al. (1984), a shift in axis for those children who 

initially had WTR astigmatism was not indicated, and it was therefore found to 

predominate until the children were nine years old. In a longitudinal study conducted by 

Abrahamsson et al., (1988), in which changes in astigmatism during development were 

studied in 299 infants from four years of age, no changes in the axis of the astigmatism 

were noted during their subsequent years of growth. Conversely, a higher prevalence 

(81%) of WTR astigmatism was reported in nine-month-old babies, compared to 17% 

with ATR astigmatism (Ehrlich et al., 1997). Hirch’s study (in Duckman, 2006:83), 

reported changing ratios of WTR to ATR astigmatism of 5:1 at six years of age, 

compared to 2:11 at the age of 12 years. The incidence, progression and factors 

associated with astigmatism in school children were investigated in a study conducted 

by Tong et al., (2004b) in Singapore. Ethnicity, myopia, axis, and subtype of astigmatism 

were reported to affect its progression rate among school children (Tong et al., 2004). 

 

The prevalence of astigmatism among South African school children was reported in the 

three studies conducted in KwaZulu Natal (n=2) and Limpopo (n=1), with a prevalence 

of 14.6%, 13%, and 31.1% respectively. The criteria for defining astigmatism in the three 

aforementioned studies were different, with the Limpopo study using the criteria of ≤-
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0.25 as opposed to ≤-0.75 used in the two KwaZulu Natal studies, thus causing the 

difference in the findings of the prevalence of astigmatism in the Limpopo study 

compared to the two other studies. The Limpopo study criterion of ≤-0.25 appears to 

have been too low, and could have contributed as a possible limitation for generalization 

of the findings of the study compared to the findings of other studies conducted in South 

Africa and worldwide.  Despite the differences in the prevalence of astigmatism in the 

study conducted in South Africa, the type of astigmatism the children presented with 

was not mentioned in any of the three studies. Notably, the age groups for these studies 

were almost the same, although both the studies conducted by Naidoo et al. (2003) and  

Mabaso et al., (2006) used broader age groups of 5-15 and 6-18 years old respectively. 

Astigmatism ≥-0.75 was associated with older ages diagnosed using both retinoscopy 

and auto refractor (Naidoo et al., 2003). Similarly, in the Ostadimoghaddam et al., (2011) 

study conducted in Iran on the same age group, 5 to 15 year olds and older, reported a 

prevalence of 15.34% in the 5-15 year olds and 25.96% in the children older than 15 

years, almost similar to the findings of the studies conducted in KwaZulu Natal.  

 

The few studies on population-based astigmatism are mostly ancient, and most do not 

report on the different types of astigmatism. It will be interesting for a population-based 

research to be conducted in the South African context investigating the prevalence of 

different types of astigmatism in the different age groups. 

 

2.4.5 Accommodative Dysfunctions 

  

2.4.5.1 Accommodation Insufficiency  

In different studies, the prevalence of accommodation insufficiency was found to vary 

immensely, from 0.8% to 8.2% (refer to Table 2.7 Annexure L), due to the diverse age 

groups that were evaluated, divergent methods, and dissimilar populations (clinical and 

non-clinical), including lack of criteria consensus (Borsting et al., 2003; Marran et al., 

2006; Abdi et al., 2008; Moodley, 2008; Dusek et al., 2010; Shin et al., 2011; Benzoni & 

Rosenfield, 2012; Metsing & Ferreira, 2012; Oberholzer et al., 2014) (refer to Table 2.7, 

Annexure L). Different methods are used to investigate accommodation insufficiency 

such as measuring the amplitude of accommodation using the push-up test, while other 

studies use dynamic retinoscopy (Benzoni & Rosenfield, 2012). 
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Accommodation insufficiency was therefore found to be a common condition related to 

subjective symptoms in young school children (Maples, 2003; Marran et al., 2006; Shin 

et al., 2011). Shin et al., (2011) in their study conducted in South Korea investigated the 

prevalence and types of non-strabismic accommodative and/or vergence dysfunctions 

in primary school children aged 9–13 years, to determine the relationship of these 

dysfunctions to academic achievement. The participants were children who responded 

to the College of Optometrists in Vision Development Quality of Life (COVD-QOL) 

questionnaire, and whose visual symptom scores were high (approx. >20). Only 114 

children met the eligibility criteria regarded as symptomatic which included those without 

amblyopia, strabismus, ocular and systemic pathology, and contact lens wearers. 

Accommodative dysfunctions were found in 29 of the children who participated in the 

study, with a high prevalence of 52% (n=15) of accommodation insufficiency compared 

to the other types of these dysfunctions, namely, accommodation infacility 38% (n=11), 

and accommodation excess 10% (n=3). Similarly, in a study conducted by Borsting et 

al., (2003) among 392 school-aged children 8-15 years old, accommodation 

insufficiency was found to be a common anomaly compared to other types of 

accommodative dysfunctions.    . 

 

The studies conducted in South Africa reported high prevalence of reduced amplitudes 

between 24% to 53.3% among children of school-going age (Moodley, 2008; Metsing & 

Ferreira, 2008), compared to the findings of other studies conducted worldwide (refer to 

Table 2.7, Annexure L). Moodley (2008), in her retrospectively conducted study, 

analysed the vision screening results of primary school children in KwaZulu Natal (South 

Africa) aged between 6-13 years, and reported a prevalence of 24% of reduced 

amplitudes of accommodation. This prevalence was found to be low compared to other 

accommodative dysfunctions, namely, accommodative infacility (30%), and 

accommodation inaccuracy (27%). In the study conducted by Metsing & Ferreira (2008) 

the Hofstetter in Griffin & Grisham, 2002:42) criteria for the minimum expected 

amplitude of accommodation was used to compare the prevalence of accommodation 

insufficiency among children from the mainstream and disabled schools. A prevalence 

of 51.6% and 53.3% for the right and left eye respectively amongst children in the 

mainstream school (8-13 year olds) were reported. The limitations of the afore 
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mentioned South African studies for generalization of the findings can be attributed to 

the subjectivity of the test used to measure the amplitudes of accommodation (for 

example the push up method), the small sample sizes, and the fact that the Moodley 

(2008) study was conducted retrospectively. In addition different endpoint criteria were 

used, making direct comparison difficult. 

 

2.4.5.2 Accommodation Inaccuracy 

In evaluating the accuracy of accommodation when focusing on near targets, both the 

under (lag) and over (excess) accommodation of the system are evaluated. According 

to Scheiman & Wick (2013: 349), there appears to be confusion and disagreement in 

the literature concerning prevalence of poor accommodation response (lag and excess). 

Limited research has been conducted in investigating the prevalence of accommodation 

inaccuracy in school children, especially related to the lag of accommodation. In one of 

the reviewed studies conducted on elementary school children, the lag of 

accommodation was reported to increase from Grade 1 to 6 (Rouse et al., in Scheiman 

& Wick, 2013:349).  

 

Accommodative excess is reported to be a rare condition, with a prevalence of 1-3.7% 

(Scheiman & Wick, 2013:349; Shin, et al., 2011) (refer to Table 2.7, Annexure L). The 

variance in prevalence of accommodative inaccuracy according to the findings of 

various studies, is due to different populations (clinical and non-clinical), and size 

utilised. Scheiman & Wick, (2013:349), mentioned two studies conducted on children 

identified to have accommodative excess. The studies were conducted more than two 

decades ago by Daum in Scheiman & Wick, 2013:349) and Rouse et al., in Scheiman 

& Wick, 2013:349) and reported a prevalence of 1% and 2.6% of accommodative excess 

respectively in children of school-going age. Different populations (clinical and non-

clinical) were used in the two studies investigating prevalence of accommodative 

excess, thus the difference in findings.   

 

Contrary to the abovementioned findings, in South Africa a high prevalence of poor 

accommodative response of 1.3-41.93% was reported (Moodley, 2008; Metsing & 

Ferreira, 2008; Wajuihian & Naidoo, 2011). Moodley (2008), in her retrospectively 

conducted study, analysed the vision screening results of primary school children in 
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KwaZulu Natal (South Africa) aged between 6-13 years, and reported a 27% prevalence 

of accommodative inaccuracy. In her study the 27% prevalence of poor accommodative 

response was an overall failure rate on the test performed using the monocular estimate 

method (MEM) test, without mentioning how many of those children had either an 

accommodative spasm or a high lag. Metsing & Ferreira (2008), in their study conducted 

on children aged between 8-13 years in Gauteng (SA), reported a much higher 

prevalence of 40% for accommodative excess among children from the mainstream 

school, compared to the 9.8% from the learning-disabled group. The prevalence of a 

high lag > +0.75D among children from the mainstream school was reported to be 1.3% 

compared to 11.9% in the learning-disabled group. Wajuihian & Naidoo (2011), in their 

study comparing the visual status of dyslexic and non-dyslexic school children in 

Durban, reported the prevalence of lag of accommodation to be very high at 39.28% 

and 41.93% respectively.  

 

The three studies conducted in South Africa raise concerns related to non-detection of 

accommodative dysfunctions among school children (Metsing & Ferreira, 2008; 

Moodley, 2008; Wajuihan & Naidoo, 2011). However, findings of these studies were 

different due to one study having been conducted retrospectively, while the other two 

studies were prospective and with different population sizes. The high prevalence of 

accommodative inaccuracy among school children in South Africa is therefore of great 

concern. 

 

2.4.5.3 Accommodation Infacility 

In conducting the literature review for this study, there appeared to be few studies that 

have evaluated the prevalence of accommodative infacility among school children. Of 

these few studies reviewed, the prevalence of accommodative infacility was reported to 

range between 1.2-53% (Scheiman & Wick, 2013:357; Metsing & Ferreira, 2008; Shin 

et al., 2011; Wajuihian & Naidoo, 2011). The wide variance in prevalence of 

accommodative infacility can be ascribed to different population sizes, age, and samples 

(clinical and non-clinical) used. In a study conducted by Scheiman et al., (1996) on 

American school children aged between 6-18 years, prevalence of accommodative 

infacility was found to increase with age, and was reported to be 1.2%, thus low 

compared to the findings of other studies. In another study conducted in the US, 
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prevalence of accommodative infacility of 53%, considered to be the highest, was 

reported among school children aged between 6-12 years (Wick & Hall, 1987). The 

criterion used for both of the two studies was not mentioned, but different population 

sizes could have contributed to the discrepancies in the prevalence of accommodative 

infacility. However, in the study conducted by Daum (in Scheiman & Wick, 2013:358) 

on children mean age 18.5 years, prevalence of accommodation facility was reported to 

be 12.28%. This finding supported observations made in the study conducted by 

Scheiman et al., (1996), indicating an increase of accommodation infacility with age. 

The high prevalence of accommodative infacility of 12.28% could be justified due to the 

clinic population evaluated in this study. Wide variance in prevalence of accommodative 

infacility was observed in studies conducted in children of school-going age in South 

Africa, ranging from 1.3-30% (Moodley, 2008; Metsing & Ferreira, 2008; Wajuihian & 

Naidoo, 2011; Wajuihian & Hansraj, 2014).  

 

The aforementioned South African studies were conducted in school settings, with the 

same criteria for accommodative infacility used (>7cycles per minute to ±2.00 flippers, 

conducted binocularly at near), and the only difference between the studies was the 

population size (Moodley, 2008; Metsing & Ferreira, 2008; Wajuihian & Naidoo, 2011; 

Wajuihian & Hansraj, 2014). In a study conducted by Wajuihian & Naidoo (2011), 

prevalences of binocular accommodative infacility of 54% and 33% were reported for 

dyslexics and non-dyslexics respectively. In all the South African studies, only binocular 

accommodation facility was evaluated at near. The limitation in the generalization of 

findings of these studies, are the same as those mentioned above on the prevalence of 

the small sample sizes and other studies were retrospectively conducted. However all 

the studies reccommended that there was a need for vision screening programmes to 

include tests evaluating accommodative skills,  in order to identify children with visual 

problems that could negatively affect academic performance. 

 

The accommodative dysfunctions reported among school children were found to be 

predictors for academic success, rather than race and socio-economic factors (Shin et 

al., 2011; Oberholzer, et al., 2014), although some studies conducted in South Africa 

(Wajuihian & Hansraj, 2014) reported low prevalence of accommodative anomalies in 

children aged between 13 and 19 years. There is controversy in terms of what is 
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regarded as normal versus abnormal findings of the accommodative system in children, 

based on Hofstetter’s formula ( Hofstetter in Griffin & Grisham, 2002:42) being used. 

The Hofstetter formula was found to overestimate amplitudes of accommodation 

because of its inherent shortcomings. There is a need for investigation of the prevalence 

of the whole range of accommodative dysfunctions including reduced accommodation 

amplitudes, poor accommodative responses (lag and excess) and accommodation 

infacility, since there appears to be a paucity of research data related to these 

accommodative dysfunctions, especially in South Africa for children in the intermediate 

(Grades 4-7) and senior (Grades 7-9) phases of learning with poor academic 

performance.  

 

2.4.6.1 Convergence Insufficiency 

Convergence insufficiency (CI) is the most common condition among other types of 

binocular vision disorders, with a prevalence of 1.6%-28% among children of school-

going age, especially those with reading problems (Scheiman et al., 1996; Rouse et al., 

1998; Borsting et al., 2003; Abdi & Rydberg, 2005; Marran et al., 2006; Abdi et al., 2008; 

Wajuihian & Hansraj 2014; Shin et al 2011) (refer to Table 2.7, Annexure L). Lack of 

uniformity and standardization of criteria used to define convergence problems has 

contributed to the vast discrepancy related to their prevalence in the general population 

of school-going age children. In investigating the prevalence of vergence problems in 

children, some researchers used multiple criteria (uncompensated exophoria at near, 

orthophoria or low exophoria at far, receded NPC, reduced positive fusional vergences 

and low AC/A ratio), including the symptoms questionnaires or surveys (Scheiman et 

al.,1996; Rouse et al.,1998; Borsting et al., 2003; Shin et al., 2011; Wajuihian & Hansraj, 

2014), and others used the single criteria of receded NPC (Abdi & Rydberg, 2006; 

Metsing & Ferreira, 2008). Not all patients with CI are reported to be symptomatic. Lack 

of symptoms is associated with suppression, avoidance of near visual tasks, and high 

pain threshold or occlusion of one eye when reading (Cooper & Duckman, 1978). 

 

However, various CI symptoms surveys have been developed, and are used by 

clinicians as diagnostic tools or as a measure to monitor progress during vision therapy 

or treatment (Borsting et al., 1999; Borsting et al., 2003; Rouse et al., 2002). The highest 

prevalence of CI (28%) was reported in a study conducted by Shin et al., (2011). In this 
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study, multiple criteria and the College of Optometrists in Vision Development Quality of 

Life (COVD-QOL) questionnaire were used to identify children with vergence disorders. 

The higher prevalence finding of CI in the study conducted by Shin et al. (2011) 

compared to findings of other studies, can be attributed to the sample population of 

symptomatic children.  Notably, Borsting et al., (2003) in their study conducted on the 

non-clinical population of children aged between 8 to 15 years using the Modified 

Clinical Technique (MCT) and the CI Symptom Survey (CISS), reported a CI prevalence 

of 17.3%. 

 

The prevalence of CI in studies conducted on non-clinical populations ranged from 1.6% 

to 18% (Abdi & Rydberg, 2005; Marran et al., 2006; Abdi et al., 2008; Wajuihian & 

Hansraj, 2011; Metsing & Ferreira, 2012). The pilot study conducted by Wajuihian & 

Hansraj (2014) on South African children aged between 13 and 19 years, reported the 

lowest prevalence of CI (1.6%) compared to other studies. Comparing these findings to 

those of a study conducted by Metsing & Ferreira (2012) that reported CI prevalence of 

17%, colossal variance between findings of both studies was demonstrated. The 

difference between findings of the two studies could be attributed to lack of uniformity in 

the diagnostic criteria. Wajuihian & Hansraj (2014) in their study used multiple criteria 

and the 20-point symptoms questionnaire modified from the CISS, compared to the 

findings of the study conducted by Metsing & Ferreira (2012) that applied the single 

criteria of receded NPC, using only the push-up-to-break technique. However, a 

possible limitation in Metsing & Ferreira (2012) study could be due to the single criteria 

applied to define CI, furthermore both studies used convenience sampling with small 

sample sizes, therefore limiting generalization to a larger South African population of 

school-going children. In evaluating CI, convergence excess is also evaluated.  

 

2.4.6.2 Convergence Excess 

The prevalence of convergence excess in children of school-going age was found in 

various studies to range from 0.2% to 8.2% (Scheiman et al., 1996; Rouse et al., 1999; 

Borsting et al., 2003; Abdi & Rydberg, 2006; Marran et al., 2006; Abdi et al., 2008; Shin 

et al., 2011; Wajuihian & Hansraj, 2014) (refer to Table 2.7, Annexure L).  The highest 

prevalence of CE of 8.2% was reported in a study conducted by Dusek et al., (2010). 

The high prevalence of CE in a study conducted by Dusek et al., (2010) could be 
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attributed to the clinical population of children with reading and writing difficulties 

compared to other studies conducted in normal school settings. Therefore limiting the 

generalizability of the findings of the their study to a larger school-going population 

(Rouse et al., 1998; Borsting et al., 2003; Abdi & Rydberg, 2005; Marran et al., 2006; 

Abdi et al., 2008; Dusek et al., 2010; Shin et al., 2011; Wajuihian & Hansraj 2014).  Lack 

of uniformity and standardization of criteria used to define vergence problems has 

contributed to the vast discrepancy relating to their prevalence in the general population 

of school-going age children. In investigating the prevalence of vergence problems in 

children of school-going age, some researchers used the multiple criteria 

(uncompensated eso-phoria at near, orthophoria or low eso-phoria at far, reduced 

negative fusional vergence and high AC/A ratio), including symptoms questionnaires or 

surveys (Scheiman et al., 1996; Rouse et al., 1998; Borsting et al., 2003; Shin et al., 

2011; Wajuihian & Hansraj, 2014). 

 

Borsting et al., (2003), in their study conducted on a non-clinical population, of children 

aged between 8 to 15 years using the Modified Clinical Technique (MCT) and the CI 

Symptom Survey (CISS) reported the lowest CE of 0.8%. The purpose of the study was 

to investigate the association between convergence and accommodative insufficiency. 

The methods of evaluation used by Borsting et al., (2003), were almost similar to those 

used by Shin et al., (2011). However, the findings of the study conducted by Shin et al., 

(2011) appeared to limit generalization to a larger population of school children due to 

the clinical population used, the convenience sampling, and the small size of the sample 

compared to the study conducted by Borsting et al., (2003). 

 

Wajuihian & Hansraj (2014), in their pilot study conducted on children aged between 13 

and 19 years, reported low prevalence 3.3% for CE, compared to the study findings of 

Metsing & Ferreira (2012), which reported a prevalence of 21.9% for CE, demonstrating 

an enormous variance between the findings of both studies. The difference between 

findings of the two studies could be attributed to the fact that Wajuihian & Hansraj (2014) 

used multiple criteria and the 20-point symptoms questionnaire modified from 

Convergence Insufficiency Symptoms Survey (CISS), compared to the study conducted 

by Metsing & Ferreira, (2012) that applied the single criteria using the monocular 

estimate method (MEM) technique. In addition a possible limitation of both studies for 
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generalization of findings to a larger South African population of school-going children 

can be attributed to the convenience sampling method used and the small sample sizes.  

 

Diagnosis of CI and CE does not rely only on one test. There are various binocular 

anomalies associated with CI, including reduced positive relative vergence, low AC/A 

ratio, spasm of accommodation, and greater exophoria at near than at far, that can be 

linked to the diagnosis of CI (Scheiman & Wick, 2013:237). The inclusion of other tests, 

for example the NPC and binocular accommodation facility (purported to indirectly 

evaluate the positive fusional vergence during the screening of vergence disorders), 

was reported to be the accurate diagnostic combination for subjects with large exophoria 

and moderate to severe symptoms with difficulty in clearing the positive lenses (Cacho-

Martínez et al., 2013). This is in line with the aim of the current study to identify a 

combination of tests to be included in the conventional method of vision screening, in 

order to accurately detect visual anomalies affecting the learning performance of 

children of school-going age. The same applies to CE, various binocular anomalies such 

as reduced negative relative vergence, high AC/A ratio, greater esophoria at near than 

at far, and high lag of accommodation, all can be linked with its accurate diagnosis 

(Scheiman & Wick, 2013:298).   

 

However, the prevalence of these non-strabismic anomalies, even though their 

prevalences vary according to the diagnostic criteria such as special characteristics of 

the population or the clinical method used, they were found to be much better predictors 

of academic success (Maples, 2003). There is therefore a need for the tests included in 

the vision screening programme to be accurate in detecting convergence dysfunctions 

in children of school-going age, to contribute towards enhancing academic performance 

of those with learning problems.  

 

2.4.7 Ocular Motor Dysfunction 

Reading requires visual processing, and this involves efficient eye movements. There 

seems to be limited research data on the prevalence of poor ocular motilities in the 

general population of school-going children (6-19 years old). Most studies focused on 

evaluating characteristics of ocular motor disorders on clinical populations (for example 

children with dyslexia or learning problems), and others focussed on comparing clinical 
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characteristics of eye movements in normal populations (Scheiman & Wick, 2013:368; 

Fischer & Hartnegg, 2009). Numerous studies have therefore focused on linking eye 

movement impairments with reading (Fischer & Hartnegg, 2009; Judge et al., 2006; 

Bucci et al., 2012) The dearth of studies investigating the incidence of poor eye 

movements is attributed to different methods used to evaluate eye movements, namely, 

the traditional methods (e.g. direct observation), instruments (e.g. Visagraph) and 

computer softwares. Therefore the results on the investigation of the prevalence of 

ocular motor dysfunctions were found to be unequivocal and at times confusing (Rayner 

et al., 2013).  

 

Available studies on prevalence of eye movement disorders in children with and without 

learning disabilities are ancient (Hoffman, 1980). In these ancient studies, prevalence 

of eye movement disorders was found to be very high, 43%-95% in children with learning 

disabilities and between 22.6%-24% in children without learning disabilities. In the 

studies mentioned above, it was found that eye movement disorders were rarely present 

in isolation (Scheiman & Wick, 2013:370). (Lions et al., (2013) in their study, evaluated 

smooth pursuit eye movements in children aged between 5-17 years with strabismus 

and vergence deficits, using a non-invasive camera and mirror. They reported gross 

abnormal binocular coordination of pursuit eye movements in children with strabismus, 

compared to those with vergence deficits. Furthermore, a tight relationship between the 

saccadic and vergence systems for controlling the binocular coordination of saccades 

was reported in a study conducted by Gaertner et al., (2013). In this study, eye 

movements were recorded during a reading task with a mobile EyeBrain Tracker video 

oculography system.  

 

In South Africa, the prevalence of poor ocular motilities was investigated in a study 

conducted by Metsing & Ferreira (2012), on 192 children aged between 8 to 13 years, 

from learning and mainstream schools. The ocular motilities evaluated were fixation 

maintenance ability, pursuit, and saccadic eye movements, using the standardized 

direct observation test scoring criteria (North-Eastern State University College of 

Optometry (NSUCO) and California College of Optometry (SCCO). Poor pursuit and 

saccadic eye movements were found in children from the learning-disabled school 

(21.6% & 15.3%), compared to the group from the mainstream school (8.8% & 10%) 
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respectively. The limitation of the study was that the reading ability of children in both 

the mainstream and learning-disabled schools was not investigated, and the methods 

used to evaluate ocular motilities were not specific to reading disabilities. The sample 

size for generalization of the results was also small. However, consistent with the 

findings of the studies conducted by Lions et al., (2013) and Gaertner et al., (2013) the 

detection of the vergence dysfunctions identified using the NPC was found to be closely 

related to the existence of poor ocular motilities. 

 

Therefore the discussions on the importance of the detection of poor ocular motilities in 

the school vision screening programme will be discontinued beyond this section. Poor 

ocular motilites were mentioned in this part of the study to indicate the prevalent visual 

anomalies among children of school-going age. The focus of the researcher was on the 

importance of including tests that could detect reduced vision and binocular vision 

anomalies in the vision screening protocols for school-going age children.  

 

2.5 CONCLUSION 

The literature reviewed in this chapter on visual anomalies amongst children of school-

going age (6-19 year olds) indicated that there are numerous visual anomalies prevalent 

in this population. The visual anomalies found to be prevalent in this age group included 

amblyopia 1-7.3%, strabismus 1.38%-4.6%; refractive errors 0.26%-61.5%; 2.6%-

73.1%, and 4.6-53.4% for myopia, hyperopia and astigmatism respectively, binocular 

dysfunction 0.8% to 28% (for convergence Insufficiency, convergence excess, 

convergence infacility); accommodative dysfunction 1.2%-53% (for poor 

accommodative amplitude, accommodation infacility poor accommodation accuracy); 

and poor ocular motilities 8.8%-24% (refer to Tables 2.3-2.7, Annexure L).  

 

The focus of most screening protocols targets the prevalence of amblyopia, strabismus 

and refractive errors (especially myopia), despite the fact that non-strabismic binocular 

anomalies, accommodative dysfunctions, and poor ocular motilities have been found to 

be prevalent amongst children of school-going age (6-19 year olds). Arguably, these 

visual anomalies are reported to be strongly related to reading and writing (Krumholtz, 

2000; Maples 2003; Palomo-Alvarez & Puell, 2008; Shin et al., 2009; Oberholzer, 2014). 

These non-strabismic anomalies, although their prevalence is found to vary according 
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to the diagnostic criteria, special characteristics of the population, or the clinical methods 

used, were found to be much better predictors of academic success (Cornelissen et al., 

1991; Maples, 2003; Marran et al., 2006; Shin et al., 2011). 

 

Therefore, the findings of the abovementioned studies on children of school-going age 

(6-19 year olds) revealed a high prevalence of refractive errors (especially hyperopia) 

when compared to amblyopia, followed by accommodative and convergence 

dysfunction. These findings provided evidence for the tests to be included in the vision 

screening programmes to not only focus on detecting amblyopia and its associated 

conditions, but to also consider detection of other visual anomalies such as convergence 

and accommodative dysfunctions including latent hyperopia. In considering the findings 

of the above mentioned studies, appropriate tests included in the school vision 

screening programmes, policies and guidelines of different countries are reviewed and 

discussed in Chapter 3 in order to gather an evidence base for content and provision of 

these vision screening services for children of school-going age (6-19 years old). Figure 

2.1 below presents a schematic illustration of the prevalent visual anomalies among 

children of school-going age, indicating justification for detection of refractive errors 

(hyperopia, myopia and astigmatism), convergence and accommodative dysfunctions 

when the vision screenings are conducted in this age group. 
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Figure 2.1: Schematic Illustration of prevalent visual anomalies among children 
of school-going age 
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CHAPTER THREE 

LITERATURE REVIEW: ANALYSIS OF THE SCHOOL VISION SCREENING 

PROGRAMMES 

___________________________________________________________ 

 

3.1 INTRODUCTION 

 

Vision screening programmes implemented nationally and internationally are reviewed 

in this chapter. The review is informed by the prevalent visual anomalies among children 

of school-going age already discussed in Chapter 2. In this chapter, the researcher 

defines vision screening and explains the purpose of conducting it among children of 

school-going age (6-19 years old). Different types of tests included in the vision 

screening programmes are discussed, with international policies analysed and 

compared to the vision screening programme included in the South African Integrated 

School Health Policy (NDoH, 2012). The advantages and disadvantages of each test 

are discussed, based on the current literature reviewed. The literature reviewed 

contributed towards identifying appropriate tests/methods of screening in detecting 

visual anomalies prevalent amongst school-going children, with the aim of improving the 

current programme. In addition, the literature review will contribute towards the 

formulation of strategies to improve the school vision screening programme at PHC level 

discussed in Chapter 6. 

 

3.2 DEFINITION OF SCHOOL VISION SCREENINGS  

 

The WHO (2008) defines screening as a method used for identification of unrecognized 

diseases or defects by using expedient, easy, efficient, and cost-effective tests or 

procedures. The screening tests are not diagnostic, thus individuals with positive test 

outcomes are referred for diagnostic evaluation to confirm the presence or absence of 

disease (Friis & Sellers, 1999; Hatch, 2009; American Academy of Ophthalmology, 

2013, American Academy of Optometry, 2016, American Optometric Association, 2011, 

Australian Optometric Association, 2009). School vision screening is further defined by 

its principal objective, which is to detect children with visual anomalies or potential visual 

anomalies likely to affect physiological or perceptual processes of vision, in order to 
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identify visual anomalies that might interfere with academic performance (Schmidt in 

Rosenbloom & Morgan, 1990: 468-485).  

 

3.3 PURPOSE OF SCHOOL VISION SCREENING 

 

The school vision screenings are supported by the American Optometric Association as 

a means of identifying children in need, who are not able or cannot afford to access 

comprehensive vision examination services (American Optometric Association, 2002). 

The purpose of school vision screenings is to detect prevalent visual problems in 6-19 

year-old school-going children, using valid and reliable tests. The tests included in 

school vision screening programmes should be able to identify visual anomalies that 

can disturb the physical, intellectual, social, and emotional development of children 

(Krumholtz, 2000; Palomo-Alvarez & Puell, 2008; Shin et al., 2009). School vision 

screenings are conducted worldwide. Approximately one in five school children between 

the ages of 1–17 years were found to have visual anomalies, with the highest rates from 

poor urban areas and from ethnic minorities (Kleinstein et al., 2003; Ferebee, 2004; 

Sapkota, et al., 2008; Zaba, 2011). These visual anomalies included amblyopia, 

strabismus, non-strabismic binocular vision disorders (convergence dysfunctions), 

accommodative dysfunctions, poor ocular motilities, refractive errors and ocular health 

problems (Scheiman & Rouse, 2006:183). An effective vision screening protocol 

includes the detection of visual anomalies; establishment of follow-up procedures; 

notification of parents or guardians of screening results, and facilitation of referrals; 

informing teachers of learners identified with visual anomalies; and recommendations 

from eye care specialists regarding the most appropriate classroom environment 

(Ferebee, 2004). 

 

3.4 VISION AND LEARNING 

 

Good reading skills require coordination of several visual activities, including a clearly 

focused image on the retina (dependent on VA, refraction and accommodation), a 

disease-free retina and optic nerve, efficient eye movements, good convergence, two 

integrated images in the brain (fusion), and minimal effort for fusion (Scheiman & Rouse, 

2006:209). Visual impairments are regarded as learning-related, and according to 
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Scheiman & Wick, (2013:594), are divided into three components: the visual integrity 

pathway (eye health, VA & refractive status), visual efficiency (accommodation, 

binocular vision & eye movements), and visual information processing (visual spatial 

skills, visual analysis skills & visual motor integration).  Children with visual efficiency 

problems are likely to present with symptoms such as eye discomfort, inattention, and 

task avoidance, which may impact on their learning potential and the development of a 

harmful association between eye discomfort and learning activities. The inadequacy of 

school vision screening tests in detecting learning-related visual anomalies is a concern 

worldwide, as it could contribute to important economic consequences (American 

Optometric Association, 2000; Zaba, 2011). For the purpose of this study the researcher 

considered feasible (that are easy, expedient, efficient and cost effective) vision 

screening tests that can be used to screen for visual efficiency skills. These are the skills 

required for reading accurately and longer without fatigue, since the accommodative 

and vergence function of the eyes are necessary for maintenance of clear single vision.  

 

There is an absence of good quality research on the natural history of vision screening 

related to the association between amblyopia and its impact on the quality of life of 

children. The benefit of pre-school vision screenings for early detection of amblyopia 

and uncorrected refractive errors is questionable, since the advantages of treating such 

conditions appear not to be demonstrated by most literature studies (Snowdown et al., 

in Logan & Gilmartin, 2004; Schmucker et al., 2009). Uncertainties related to the 

association between the necessity of the implementation of early (preschool) vision 

screenings and successful treatments were found to exist. Snowdown et al., in Logan 

& Gilmartin, 2004), therefore supported the perception that vision screenings can be 

conducted at any age, and not necessarily at or before pre-school. Consistent with this 

argument, the current study therefore considered strategies to improve school vision 

screening at the PHC level for the accurate detection of visual anomalies, including 

amblyopia, which can impact negatively on the academic performance of school-going 

children. 

 

Impaired vision can affect a child’s neurological, emotional, cognitive and physical 

development by limiting the range of experiences and kinds of information that the child 

is exposed to (Zaba, 2011). Visual impairment is therefore significant, since it is 
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estimated that 80% of what we learn is acquired visually (Ottar et al., 1995). 

Considerable association between ocular anomalies and poor school performance has 

been shown by various studies, with high prevalence of a variety of visual problems 

experienced by children with learning problems (Walline et al., 1998; Shin et al., 2009; 

Quaid & Simpson, 2013; Narayanasamy et al., 2015). Therefore, evaluation of distance 

VA only in vision screenings was found to inadequately detect visual impairments that 

could impact negatively on academic performance. Meanwhile, despite children having 

a good ability to see far away, there is a possibility that children may be struggling to 

focus their visual system at near, or they may suffer from symptoms not addressed by 

distance VA screenings such as oculomotor, accommodative, and convergence 

dysfunctions (Zaba, 2011; Quaid & Simpson, 2013). 

 

Uncorrected hypermetropia (hyperopia) requires increased accommodative effort in 

order to see clearly. Children with uncorrected hyperopia may experience transient 

blurring, fatigue, and decreased spans of attention, particularly for close work. There is 

some evidence that mild hyperopia can affect the development of reading skills 

(Stewart-Brown et al., 1985; Williams et al., 2005). Even though the test for distance VA 

was found to reliably detect childhood myopia, there is evidence that it cannot be used 

to screen reliably for either hyperopia or astigmatism (Leone et al., 2010; O’Donoghue 

et al., 2013). Scores of young hyperopes were found to have difficulty relaxing 

accommodation, especially if they had sufficient amplitudes of accommodation, thus 

they may report good vision (6/6 or better) when the distance VA is evaluated 

(Rosenbloom & Morgan, 1990:478). In a study on school children aged 6-17 years 

conducted by Fotouhi et al., (2011)  the effectiveness of the distance VA test to detect 

refractive errors was investigated. The study concluded that in using only the tests 

assessing distance VAs, there was a possibility of failing to detect uncorrected or latent 

hyperopia and astigmatism that could impact negatively on the child’s learning 

performance and psychological health. It was therefore recommended that to increase 

the sensitivity and specificity of the distance VA measurement, cycloplegic refraction 

should be conducted. Nonetheless due to financial constraints and the requirement for 

trained eye care professionals (ophthalmologists and optometrists with diagnostics 

privileges), cycloplegic refraction is found not to be feasible for mass national 
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screenings, and consequently does not comply with the vision screening definition of 

using an easy, expedient, efficient and cost effective method.   

 

A link between academic performance and visual impairments was found to exist by 

various studies (Rouse et al., 1998; Williams et al., 2005; Abdi et al., 2008; Shin et al., 

2009; Oberholzer et al., 2014). In a comparative study conducted by Shin et al., (2009) 

the prevalence and types of non-strabismic accommodative and/or vergence 

dysfunctions in primary school children were investigated. In addition, the relationship 

of these dysfunctions to academic achievement was investigated. The academic 

achievements of a comparison group with no visual symptoms was compared with those 

found eligible for inclusion in the study. Those found eligible were participants with a 

score ≥ 20 (with a lot of symptoms) using the College of Optometrists in Vision 

Development Quality of Life (COVD-QOL) questionnaire. Accommodative and /or 

vergence dysfunctions were found in 71.9% of the criteria-eligible symptomatic children 

included in the study. Accommodative insufficiency was found in 35.4%, accommodative 

infacility in 13.4%, accommodation excess in 3.6%, and 34.1% had vergence 

dysfunction and 23% had convergence insufficiency. A significant relationship was 

found between these dysfunctions and academic scores in every academic area of the 

total sample (such as in reading, mathematics, social science, and science). It was 

therefore concluded that all children of school-going age with visual symptoms and/or 

academic difficulties should have their accommodative and vergence functions 

evaluated. 

 

Oberholzer et al., (2014) conducted a study on South African children of school-going 

age, investigating the association between accommodation and convergence 

dysfunction and academic performance. In this study, reduced accommodative 

amplitudes were reported to be associated with poor academic performance. These 

findings were in agreement with those of the study conducted by Shin et al., (2009), 

because of the interactions between the accommodative and vergence systems. 

Therefore the screening for the convergence anomalies using the NPC can lead to the 

detection of accommodative dysfunction with different feedback cues (for example blur 

and diplopia) expected from the individual tested (Scheiman & Wick, 2013:239). In 
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addition both and these visual systems were found to be associated with academic 

performance. 

 

Nevertheless, the visual anomalies detected using the vision screening tests are of great 

concern due to the high prevalence of accommodative dysfunctions (24% to 53.3%) 

reported among children of school-going age in the two (2) studies conducted in South 

Africa (Moodley, 2008; Metsing & Ferreira, 2008). Additionally, a wide variance in the 

prevalence of accommodative infacility was observed in studies conducted on children 

of school-going age ranging from 1.3-30% (Moodley, 2008; Metsing & Ferreira, 2008; 

Wajuihian & Naidoo, 2011; Wajuihian & Hansraj, 2014). Despite the variances found by 

the aforementioned studies, the findings clearly indicated that despite the implemented 

schools vision screenings in South Africa there are still children in mainstream schools 

with visual anomalies such as accommodative and convergence dysfunctions that may 

impact negatively on their academic performance. The unnecessary frustrations 

experienced by children with these visual anomalies may lead to children dropping out 

of school, currently a challenge encountered by the South African education system 

(Inglis, 2009). However, none of these studies specifically evaluated the effectiveness 

of tests or combination of tests included in the school vision screening programme. 

 

The purpose of this chapter is to identify tests that will not only detect the presence of 

amblyopia and strabismus among children of school-going age, but also to identify tests 

that will detect refractive errors (especially hyperopia and astigmatism) including 

convergence and accommodative dysfunctions, which are the visual skills found to 

impact negatively on academic performance (Maples, 2003; Palomo-Alvarez & Puell, 

2008; Shin et al., 2009; Oberholzer et al., 2014). Despite the fact that VA evaluation is 

regarded as an important test in detecting amblyopia, its inclusion was considered in the 

current study together with other vision screening tests for the detection of refractive 

errors and other visual anomalies.  

 

3.5 INTERNATIONAL POLICIES ON SCHOOL VISION SCREENINGS  

 

Globally, vision screening policies, guidelines and requirements show considerable 

variation, and there appears to be a lack of standardization of school vision screening 
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programmes (Proctor in Department of Education (Colorado), 2006); Mathers et al., 

2010). Areas of differences needing consideration are legislation, visual functions 

assessed (the nature of tests), criteria for referral, ideal age (frequency of screening) and 

vision screening personnel. These issues are also relevant to South Africa. 

 

3.5.1 Legislation 

In the US an organisation called Prevent Blindness America, supports state-wide 

mandatory legislation that will ensure the screening of all children for visual anomalies 

prior to school entry, with appropriate follow-up eye examinations when necessary. 

There are varied responses from different states towards preventive policies and 

promotion of healthy vision for children of school-going age. For example, the states of 

Arizona, Idaho, Montana, New Hampshire, South Carolina, Wisconsin, North and South 

Dakota, do not appear to have preventive policies requiring vision screening before entry 

into school, while others have mandated state laws (Ethan & Basch, 2008; Ferebee et 

al., 2009; Toufeeq & Oram, 2014; Prevent Blindness, 2017) (refer to Table 3.1).  

 

Kentucky, Missouri and Illinois are the only states requiring a vision examination by an 

optometrist or ophthalmologist for all children enrolled in public preschools (3-6 years), 

public preschool, or in the ‘Head Start’ programme (nursery school). Vision screenings 

are also conducted on children of school-going age, especially those identified by their 

school teachers as having visual problems, those struggling with learning activities, and 

those transferred to new schools. Evidence in the form of certification is a requirement 

in most of the states legislated to conduct school vision screenings. The certification is 

to be submitted to the schools on specific dates to ensure that the vision examinations 

and vision screenings conducted meet the prescribed requirements of most states 

(Kentucky, Missouri and Illinois) (Prevent Blindness, 2017; Toufeeq & Oram, 2014). 

Furthermore, the submission of evidence appears to be related to the safe keeping of 

epidemiological data that could contribute towards the formulation of the national vision 

screening guidelines (Hatch, 2009).  

 

Although supported by government, vision screenings in countries such as the UK, 

Canada, Australia, the East Mediterranean countries, and South Africa, are not 

mandatory (Ferebee, 2004; Mema et al., 2012; Hopkins et al., 2013). In Oman and Saudi 
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Arabia, screening programmes focus on locally endemic diseases affecting the eyes of 

children from poor communities, caused by vitamin A deficiency, trachoma and viral 

conjunctivitis and on the detection of amblyopia (Eastern Mediterranean Regional office 

of the International Agency for the Prevention of Blindness (EMR-IAPB) (2009). In 

countries where no legislative or regulatory requirements for children’s vision 

screenings, support can generally be found in the country’s special education laws 

(Toufeeq & Oram, 2014). Lack of legislatated school vision screenings has led to 

screenings conducted in an adhoc manner by optometrists in private practice, 

orthoptists, medical practitioners and ophthalmologists resulting in unmeasured and 

inconsistent service provision.   

 

3.5.2 Screening Age  

There are ongoing debates relating to the ideal age at which the vision screenings should 

be conducted. The main focus of the majority of the vision screening protocols supports 

vision screening of pre-scholars for the detection of amblyopia and for early detection 

and remediation of risk factors such as strabismus and refractive errors (Fathy & Elton 

1993; Eibschitz-tsimhoni et al., 2010; Kvarnstrom et al., 2001; Atkinson et al., 1996; 

Williams et al., 2005; Schmucker et al., 2010; Faghihi et al., 2011; Aldebasi, 2015). 

Nonetheless, the purpose of vision screening on school-going age children is to detect 

visual problems and those at the risk of developing age-related visual problems. The 

pre-school population is included, as most South African schools include this group in 

their environment. 

.  

In a recent policy statement, the American Academy of Optometry recommended that 

vision screenings ought to be available throughout childhood, from birth to < 3 years, 

including preschool and school-age years (American Academy of Optometry, 2016; 

Hopkins et al., 2013; Solebo & Rahi, 2013). In the US, most screening protocols include 

children from pre-school to school-going age (Prevent blindness, 2017). The ages at 

which children’s vision screenings are conducted differ in each state (refer to Table 3.1), 

with different guidelines used such as the Bright Futures guidelines and Child and Teen 

Checkups (C&TC) periodicity schedules (Cobb County School District, (n.d.); State of 

Hawaii Department of Health 2008; American Academy of Pediatrics,2017). Despite the 

visual examinations required in Kentucky, vision screenings are also required one year 
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prior to entry into the 6th and 9th grades (refer to Table 3.1) (Prevent Blindness, 2017). 

Vision screenings are recommended by the Bright Futures Guidelines at ages 3, 4, 5, 

6, 8, 10, 12, 15, and 18, and risk assessment at alternate ages (American Academy of 

Pediatrics, 2017). 

 

In the US, the consensus on most vision screening protocols seems to be that 

screenings are to be conducted on all those new to the school system, and on students 

at high-risk (those repeating grades and in ‘special education programmes’), including 

those transferred from other schools. In addition, a comprehensive vision screening that 

includes all tests is recommended only once during a student’s career; in preschool or 

Grade 1, or for high-risk students, including those repeating a grade. The comprehensive 

vision screenings, including investigation of binocularity and entailing distance VA 

measurements, are conducted on children in Grade 1, new scholars, and those referred 

from Grade 2 and above. However, in Minnesota, comprehensive vision screenings are 

conducted on children in Grades 2 to 5 (Prevent blindness, 2017).  

 

Scheiman & Rouse, (2006:186) state that children from Grade R to 3 are learning to 

read, and that from Grade 4 upwards they are reading to learn. Thus it is at this stage 

that a demand is made on accommodative, convergence and ocular motilities skills. 

Therefore, the benefit of evaluation of binocular visual skills at this age (i.e. in Grade1) 

is questionable, and besides, there appears to be a challenge of comprehension and 

poor attention at this age when tests investigating binocularity are performed.  

 

In the UK, school-entry (reception class) vision screenings do not appear to be included 

in the National Health Service (NHS) agenda of screening programmes (Hall & Elliman, 

2003). In the mid-1990s and early 2000s, periodic vision screening for preschool and 

school-age children occurred throughout the UK, conducted by public health nurses 

using a Snellen VA chart. Lack of evidence of benefit, insufficient resources to provide 

mass screening, other public health priorities, and budget cuts, led to the discontinuation 

of these screening programmes (Solebo & Rahi, 2013).  

 

In Australia, the National Children’s Vision Screening Project (NCVSP) of the Centre for 

Community Child Health (CCCH), established an expert Project Advisory Group (PAG), 
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to advise on the planning and implementation of children’s vision screening project.  The 

PAG recommended that assessment of vision be undertaken at birth, between three and 

six months and at four years of age (one year prior to school commencement), 

disregarding the fact that rates of visual anomalies rise as children become older due to 

increased visual demands (Centre for Community Child Health 2008; Hopkins et al., 

2013; Mathers et al., 2010).  

 

In Oman there is an annual screening of all children in early grades for active trachoma 

and other common eye diseases. Vision screenings in these regions therefore focus on 

evaluating vision, refractive errors, and ocular pathologies. Vision is screened by nurses 

and refractionists using cycloplegic refraction, in preschools, and first secondary grades, 

thus ensuring that as children become older, their visual requirements are met (EMR-

IAPB) (2009).  

 

In South Africa, according to the implemented school vision screenings programme 

(NDoH, 2012) screenings are conducted within the first year of entering primary school 

(Grade R/1), and again in Grade 4. In addition all children in Grade 8 are also screened 

for visual anomalies, with tests including the NPC and distance/near VA measurements. 

Furthermore, children experiencing learning difficulties in any grade are to be screened 

for visual anomalies including the investigation of convergence insufficiency. The 

recommended tests and the ages at which the evaluation of near visual skills are to be 

conducted mentioned in the ISHP (2012) are consistent with reccomendations by 

Scheiman & Rouse, (2006:186). The motivation for the vision screenings to be 

conducted on children in Grades 4 and above is based on the fact that children in those 

age groups experience increased visual demands as they become older since it is in 

these grades that they start reading to learn (Scheiman & Rouse, 2006:186). Therefore 

it is important that the visual anomalies affecting the children’s academic performance 

be detected, which can be done using the appropriate tests included in the school vision 

screening programmes. 

 

3.5.3 Vision Function Screened 

In a recent policy statement, the American Academy of Optometry recommended that 

detection of significant refractive errors, amblyopia, strabismus, and observable external 
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ocular disease should be considered for all ages when designing paediatric vision 

screenings (American Academy of Optometry, 2016). The vision screenings of preschool 

and school-age children should consider procedures that detect reduced visual function 

at near, as well as that identify colour vision deficits in boys (American Academy of 

Optometry, 2016). According to legislation supported by Prevent Blindness  (2017), the 

elements of an authorized pediatric vision screening include, at a minimum, the 

observation ABCs (Appearance, Behavior and Complaint signs), distance VA and, if 

necessary, refractive error; stereopsis, and appropriate follow-up (Prevent blindness, 

2017). Other states such as Alaska, have considered the combinations of screening 

tests, which are generally associated with greater accuracy compared with single tests 

recommended by the US Preventive Services Task Force (USPSTF) (2014). These tests 

include visual acuity, stereoacuity, cover-uncover, colour vision, Hirschberg, auto 

refractions, and photoscreeners. Photoscreeners are used as an adjunct to the 

traditional screening process, improving vision screening rates in preverbal, preliterate, 

and those children with developmental delays difficult to screen (American Academy of 

Ophthalmology, 2013).  

 

3.5.3.1 Distance Visual Acuity 

Distance VA screening is the accepted method worldwide. It has been regarded as the 

‘gold standard’ for decades, and continues to be effective when appropriately selected 

and used (McNamara, 2008; Centre for Community Child Health, 2008; Mema et al., 

2012; Hopkins et al., 2013; Toufeeq et al., 2014; Lu et al., 2009). In most US countries, 

with the exception of New York, Kansas and Missouri (refer to Table 3.1), VAs are 

measured monocularly using the Sloan chart, as it was found to be more sensitive than 

the Snellen chart (Kansas Department of Health and Environment Bureau, 2004; The 

State Education Department, 2011; Missouri Department of Health and Senior services, 

2014). Various screening programmes for the VA evaluation of children in preschool and 

Grade 1 use either the LEA symbols, the illiterate E, HOTV, Lighthouse, or number 

charts. In most programmes, the assessment of uncorrected distance VA is relied upon 

to identify visual impairments such as amblyopia, refractive errors, and anisometropia. 

However, in children of school-going age, the measuring of uncorrected VAs only, was 

found to reliably detect myopia but not hyperopia or astigmatism (O’Donoghue et al., 

2013).  
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Vision screening protocols in the UK, Canada and Australia, focus on the detection of 

amblyopia and strabismus by evaluating distance VA and ocular pathology (McNamara, 

2008; Centre for Community Child Health, 2008; Mema et al., 2012; Hopkins et al., 2013; 

Lu et al., 2016). These aforementioned vision screening programs appear to disregard 

investigating the presence of conditions such as uncorrected hyperopia (including latent 

hyperopia) convergence and accommodative dysfunction, found to be associated with 

reduced academic ability (Krumholtz, 2000; Palomo-Alvarez & Puell, 2008). 

Furthermore, these protocols seems to overlook risk factors for the development of 

strabismus and amblyopia, which may be caused by undetected anisometropia and 

uncorrected hyperopia.  

 

Regardless of calls from various studies, including the Vision in Preschoolers (VIP) 

group study, for the inclusion of other tests in the vision screening protocols such as 

those evaluating near vision functional skills and distance VA measurements, the 

Snellen acuity chart is still widely used Vision in Preschoolers Study Group, 2004). With 

these calls largely ignored, there remains a consequential risk of binocular visual 

anomalies such as accommodative and convergence dysfunctions, including poor 

ocular motilities important in the learning capacity of children, remaining undetected 

(Shin et al., 2009; Fotouhi et al., 2011; O’Donoghue et al., 2013; Oberholzer et al., 2014). 

 

3.5.3.2 Near Visual Acuity 

In the literature reviewed (refer to Chapter 2), the importance of conducting near vision 

screening in schools is a subject of debate. There appears to be consensus that near 

vision assessment has merit when children with classroom difficulties are referred to the 

school nurse, particularly when they are struggling with reading. Failure of early 

detection of high hyperopia (significant farsightedness), if left untreated, can affect 

reading and learning.  

 

The reason for lack of support of near VA evaluation is that children are born hyperopic, 

and the majority outgrow the condition (Duckman, 2006:69). The preferred method 

included in most of the vision screening programmes for evaluating near vision is the 

plus lens test, due to the inadequacy of the near point VA measurement. Young children 
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have often been found to successfully accommodate long enough to complete a test of 

near vision when near acuity cards, charts, or slides are used (Rosenbloom & Morgan, 

1990:479). In the US, the strength of the plus lens used varies across the country. The 

+2.50D lens is used in most states (Alaska, Arizona, California, Colorado, Iowa, and 

New York) (Prevent blindness, 2017). In Pennsylvania, a +2.25D lens is used to 

evaluate near vision for the five to eight year olds and a +1.75D lens for the eight year 

olds and older (Zimmerman, 2002). In Kansas and Florida, a +2.00D lens is used, with 

other states such as Missouri and Tennessee not having included evaluation of near 

VAs in their vision screening protocols (Kansas Department of Health and Environment 

Bureau for Children, Youth and Families, 2004; Tennessee Department of Education, 

2008; Florida School Health Administrative Guidelines, 2012; Missouri Department of 

Health and Senior Services, 2014) (refer to Table 3.1). 

 

3.5.3.3 Binocular Vision 

               Evidence has indicated that there is a link between convergence and accommodative 

dysfunction, including poor ocular motilities and poor educational outcomes (Maples, 

2003; Palomo-Alvarez & Puell, 2008; Shin et al., 2009; Oberholzer et al., 2014), thus 

supporting the need for the vision screenings to include some of the tests that might 

detect convergence or accommodative problems. The American Academy of 

Optometrists (2016), Prevent Blindness America (2017), and the Health Professions 

Council of South Africa (HPCSA) (2007), have recommended that school vision 

screening programmes should focus on eye conditions that could potentially impact on 

children’s ability to learn or affect their academic performance, in addition to detecting 

the risk factors of amblyopia. 

 

Binocular vision tests such as the cover test, NPC, Hirschberg, and Randot E stereo 

test, are incorporated in most vision screening protocols of school-going age children in 

the US, Canada, and South Africa (Prevent Blindness, 2017; Mema et al., 2012; NDoH, 

2012) (refer to Table 3.1). In Australia, even though vision screenings are conducted on 

children of school-going age, there is major focus on screening children from the age of 

infancy to preschool (0-3.5 years). Investigation of binocular anomalies in this age group 

include the use of Hirschberg, cover test, and the red reflex test. However, in other 

countries such as New Zealand, Australia and Canada the vision screening protocols 
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include children of school-going age and only the distance VA and parental 

questionnaires are utilized (Centre for Community Child Health, 2008, Hopkins et al., 

2013). In the UK, since the main focus is on detecting amblyopia and its associated 

conditions, there is support for preschool vision screenings, and therefore their vision 

screening protocols include the evaluation of distance VAs only (Ferebee, 2011). In 

South Africa, the NPC test is included in the vision screening protocol, and according to 

the ISHP (2012) it is to be performed on children in Grade 8 and those referred due to 

apparent ocular anomalies or having learning problems. However as mentioned above 

the US comprehensive vision screenings including investigation of binocularity, are 

conducted on Grade 1 children, new scholars, and those referred, while the older 

children with increased near visual demands, are screened using the distance VA test 

only. 

 

These tests (NPC, cover test, Hirschberg, stereotest and red reflex test) are included in 

most vision screening protocols to detect binocular visual anomalies, and are 

recommended because they are easy, efficient and fast to perform, including the fact 

that they are inexpensive. Nonetheless, the training of vision screeners to conduct the 

tests is important in order to avoid high false positive and negative referrals. 

 

3.5.3.4 Colour Vision 

Tests assessing colour vison are not always included in the school vision screening 

batteries, on the premise that congenital colour vision defects are untreatable. 

Additionally the role of colour vision defects in the learning process still has to be 

determined (Hopkins et al., 2013). Consistent with this statement, Proctor in Department 

of Education (Colorado), (2006), recommended that colour vision testing not be a 

required screening procedure, since colour deficiency is usually not progressive, cannot 

be corrected, and usually does not affect VA or visual function. However, colour vision 

screening tests are included in most of the US vision screening protocols, with the 

recommendation that they should be evaluated on boys only (refer to Table 3.1). As 

stated in most vision screening protocols, the outcome of colour vision tests is not for 

referral purposes, but for informing parents, schools and children on career guidance. 

However, parents, teachers, and counsellors are to be informed, with the aim that 
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educational materials may be adjusted for those children found to have colour vision 

defects (Prevent Blindness, 2017).  

 

3.5.3.5 Instruments 

                A joint policy statement titled ‘Instrument-Based Pediatric Vision Screening Policy 

Statement’, was issued by the American Academy of Pediatrics (AAP), the American 

Academy of Ophthalmology (AAO), the American Association for Pediatric 

Ophthalmology and Strabismus (AAPOS), and the American Association of Certified 

Orthoptists (AACO) (American Academy of Pediatrics, 2008). In this joint policy 

statement, reference was made to the fact that instrument-based vison screenings are 

quick, child cooperation required is minimal, and the screening can be beneficial in 

preverbal, preliterate, or developmentally delayed children. In addition, the evolution of 

modern technology has led to the development of numerous mobile computing 

applications that demonstrate the efficacy in screening visual skills (Perera et al., 2015). 

Growing demand and interest in the usage of modern technology (for example EyeSpy 

and Spectrum), is due to the methods being easy to use and fast, although there are 

concerns about the costs of such programmes and their validity (Kulp et al., 2004; 

Trivedi et al., 2010; Sun et al., 2011; Perera et al., 2013; Zhang et al., 2013; Gounder et 

al., 2014; Lodha 2015).  

 

Stereoscopic instruments such as the Bausch & Lomb School Vision Tester, Keystone 

Telebinocular Screener, Titmus Vision Screener, and Massachusets battery of tests in 

the US are nationally recommended for school vision screenings (Ohio Department of 

Health, 2004; Illinois Department of Health, 2006; State of Hawaii Department of Health, 

2008; Tennessee Department of Education, 2008) (refer to Table 3.1). Meanwhile in 

other countries such as South Africa and Connecticut they appear not to be used in the 

public sector for mass screenings (by school health nurses) but can be used by the 

optometrists, ophthalmologists, optical dispensers and medical practitioners in their 

private practices (National Department of Health, 2012; Connecticutt State Department, 

2004). Nonetheless in the state of Georgia (Cobb), vision screening instruments (e.g. 

Titmus machines or Spot screeners) are recommended, with the warning on the inability 

to observe the child’s face and eyes during testing when these instruments are used. 

HOTV test in the vision-screening program of Georgia is clearly stated as a legally 
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approved means of vision screening for the assessment of poor distance VAs (Cobb 

County District n.d.). Nonetheless in Massachussetts instruments based vision 

screenings are not recommended for children older than 6 years (Massachusetts 

Department of Health, 2016).  

 

Instrument-based vision screening in the US includes photoscreeners (for example Plus 

Optix) for the preschool population, and is supported by the American Academy of 

Pediatricians (AAP) in the absence of sufficient evidence base (American Academy of 

Pediatrics, 2012). Conversely, it can benefit children younger than four years and VA 

testing can be used reliably on older children. Affordability could be the only problem for 

this method of vision screening to be used in the US national programmes or in the 

South African school vision screening programme. Nonetheless, there is a need for 

further research to investigate the validity of such programmes, including the computer 

software.  

 

3.5.4 Criteria for Referral 

There are varying opinions relating to the most suitable VA level used as the cut-off for 

referral. However, lack of research on the impact mild vision impairment has on the 

functional and quality of life in children is not known. While the literature recommends a 

VA worse than 6/9 (20/30) as the cut-off referral criterion, most screening programmes 

in the US for children in Grade 1 and older use the referral criterion of 6/9 (20/30) or 

worse, and for the preschoolers, 6/12 (20/40) or worse or two or more lines of difference 

between the two eyes (Prevent Blindness, 2017). In California the cut-off for referral is 

6/15 (20/50) or worse for pre-schoolers, and 6/12 (20/40) or worse for children of school-

going age (refer to Table 3.1). The referral criteria on children’s vision screenings in 

most areas in the US comes from the American Academy of Pediatrics (2008).  

 

In order to match the recommended criteria with those of the AAP, a National 

Association of Nursing document is utilised as a resource for school health nurses in 

most states (for example in Indiana & Florida) (California Department of Education, 

2005). The lower the criteria (for example worse than 6/7.5 or 6/6), the higher the false 

referrals, and the higher the criteria (6/9.5 or 6/12), the lower the false referrals 
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(Rosenbloom & Morgan, 1990:479). The selection of proper referral criteria is essential, 

despite worldwide differences in the criteria used to pass vision screenings. 

 

3.5.5 Follow-Ups 

Follow-up care is an essential part of vision screening programmes. It requires parental 

and learner compliance, and the availability and cooperation of professional eye care 

providers (optometrists, ophthlamolmologists). Therefore, for a vision screening 

programme to be rendered effective, it is important that efficient follow-up or treatment 

facilities are considered (Wilson & Jungner, 1968; Health Professions Council of South 

Africa, 2007; Centre for Community Child Health, 2008).  

 

In most states of the US, standardized reporting tools are used by licensed optometrists, 

ophthalmologists, and medical practitioners using legislated school vision screening 

programmes (Prevent Blindnss, 2017). Included in the reporting tools are the personal 

details of the child referred for a comprehensive visual examination, the type of 

diagnostic tests performed, a summary of significant findings including diagnoses, 

prognosis and follow-up recommendations. In addition, recommended educational 

adjustments include preferential seating in the classroom and whether glasses are to be 

worn full-time or part-time. Therefore the information from the eye care professional is 

included in the standardized report provided to the schools (Prevent Blindness, 2017).  

 

Appropriate follow-up procedures are not only meant for the treatment of children with 

visual anomalies, they can be used as tools for reporting and monitoring the 

epidemiology of visual anomalies among children of school-going age. In the state such 

as Minnesota where school vision screening programmes are enforced by law, every 

school is expected to report to the State Board of Education by a stipulated date and in 

the manner required (Minnesota Department of Health, 2015). The report is expected to 

include the number of children who have received the required eye examination, those 

who were referred and did not receive the required eye examination or treatment, the 

number of children exempted from the eye examination, the number of children who 

received a waiver, and the total number of children not complying with the requirements 

for an eye examination (Prevent Blindness, 2017).  
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Ethan & Basch, (2008) stated that common barriers to children receiving treatment and 

wearing their glasses at home and in the classroom needed to be addressed by health 

policy and programmes. They further concluded that establishment of whether children 

needing glasses and actually wearing them at school can serve as a preliminary and 

fundamental step towards determining if children who consistently wear glasses improve 

academically. According to them, this can provide evidence that improving poor vision 

among children of school-going age is associated with learning, and can thus lead to 

the revamping of policies to help ensure that children needing glasses receive them and 

wear them.  

 

Therefore, proper follow-up procedures are important for various reasons, including 

ensuring that children can see well, providing data related to the prevalent visual 

anomalies among the 6-19 year olds, and providing information related to the 

association between poor visual anomalies and school achievement.  

  

3.5.6 Vison Screening Personnel 

School health nurses are considered capable screeners in most countries such as in the 

US, South Africa, Australia, Canada, India and in the East Mediterranean, provided they 

undergo training and the referral protocols are followed (Mathers et al., 2010). In the 

states of Colorado, Kansas, Nevada, New Jersey, and Montana, and in India where 

there are limited numbers of nurses, the training of the appropriately qualified personnel 

(teachers, parents, primary care health providers and lay eye screeners) available within 

a jurisdiction is recommended, with the aim of ensuring accuracy of the screenings 

(Ferebee, 2004; Prevent Blindness, 2017). However, in other countries such as the UK, 

orthoptists are the preferred personnel to conduct primary vision screenings (Mathers 

et al., 2010; Toufeeq & Oram, 2014). In the UK orthoptist-led vision screenings were 

recommended by the Hall Report (Health for all children) for the detection of visual 

defects such as amblyopia in four to five year old children. The motivation for the 

recommendation was due to the assumption that conducting vision screening of children 

at a younger age would remove the need for further vision testing at a later stage on 

formal school entry. Nonetheless, serious concerns were raised relating to the 

orthoptist-led vision screening services, due to the limited number of orthoptists, 
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resulting in failure to screen all children in the age group of four to five years (Hall & 

Elliman, 2003). 

 

Massachusetts vision screenings are performed by teachers, physicians, optometrists, 

nurses, or other personnel approved by the Department of Public Health. In a study 

conducted in India, the involvement of trained teachers in conducting vision screenings 

was found to be very effective in terms of coverage, and less costly compared to the 

PHC model (Sudhan, et al., 2009). In addition, the involvement of teachers in vision 

screenings was found to have improved compliance with the referrals and follow-ups of 

children detected to have visual problems (Priya et al., 2014). Physicians and 

optometrists are primarily involved in the school vision screenings in Nebraska, 

Montana, New Jersey, Hawaii and Tennessee (Prevent Blindness, 2017).  

 

Performance of school vision screenings by optometrists and ophthalmologists appears 

not to be supported in other countries (National Association of School Nurses, Prevent 

Blindness America, and the Illinois Department of Public Health). The reasons for not 

supporting the school vision screenings conducted by the eyecare professionals, was 

related to concerns raised that they are most likely to perceive the screenings as formal 

eye examinations, or even as a form of solicitation. Nonetheless it was acknowledged 

that the best screening methods are those that employ professionally trained 

optometrists (American Optometric Association. (n.d.). In the school health policy of 

Washington, D.C. it is stated that school vision screenings may not be performed by 

ophthalmologists, optometrists, or opticians, or any individuals who may have a conflict 

of interest (Prevent blindness, 2017). However, it is interesting to note that states such 

as Wisconsin have included in their policy the requirement for the medical examining 

board and the optometry examining board to encourage physicians and optometrists to 

conduct free eye examinations and evaluations of pupils in financial need. 

 

In Australia, vision screening for children is conducted by medical practitioners, health 

nurses, and optometrists. In some regions, primary and secondary school screenings 

are conducted on ad hoc by private optometrists. Although this contributes positively to 

the detection of visual anomalies among this population, it was found to lead to 

unmeasured geographical service provision in the community, the same problem 
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encountered with the vision screening services available in South Africa (Hopkins et al., 

2013). In Canada, where some jurisdictions do not offer vision screenings, it is reported 

that opportunistic screenings are provided by their local optometrists in partnership with 

school-run programmes (well-child visits), or via the Eye See…Eye Learn programme 

with the aim of creating awareness among parents and advocating visual assessments 

for children (Ontario Association of Optometrists, 2014). Staffing patterns of school 

health programmes depend on needs analysis, and the availability of human and 

financial resources (Ferebee, 2004).  

     

 

3.6 CURRENT VISION SCREENING PROGRAMMES OF SCHOOL-AGE 

CHILDREN IN SOUTH AFRICA 

 

Vision screenings in South Africa for children of school-going age (6-19 years old) are 

conducted by different eye care professionals such as private optometrists, 

ophthalmologists, optical dispensers, medical practitioners, school health nurses and 

universities training optometrists. School vision screenings are conducted on an ad hoc 

basis and in an uncoordinated manner, thus there is lack of epidemiologic data on 

prevalent visual anomalies amongst school-going children (6-19 years). In South Africa 

although school vision screenings are legislated they are not prescribed by law, besides 

a school health policy implemented in 2002, and reviewed in 2012 (National Department 

of Health Cluster, 2002; NDoH, 2012). In some South African provinces, the reviewed 

ISHP (2012) is in a pilot stage, but it provides a comprehensive package of health care 

services for all learners from Grades R to 12.  

 

The main objective of this policy is to contribute towards the improvement of the general 

health of school-going children, to address visual health barriers to learning, and to 

improve education outcomes with the intention of improving pass rates and retention 

within schools. The health screening of each learner includes anthropometric screening; 

assessments of oral health, vision, speech and basic hearing; fine and gross motor 

problems; chronic illnesses (including tuberculosis and HIV/AIDS); and psychosocial 

risk assessments. According to the ISHP, each learner during each of the four education 

phases (foundation (Grades R-3), intermediate (Grades 4-6), senior (Grades 7-9) and 
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tertiary (Grades10-12)), (Department of Health, 2012, is to undergo a health assessment 

including vision screenings conducted on all Grade R or Grade 1, Grade 4 and Grade 8 

learners, including those referred by  teachers with obvious visual or ocular anomalies, 

and those with poor academic performance. 

 

In the foundation phase, early assessments focus on identifying barriers to learning (for 

example vision, hearing, good health and nutrition), while in high school, mental and 

reproductive health, including contraception and HIV counselling and testing for 

sexually-active learners is emphasised, either on site or at the nearest PHC clinic. The 

recommended schedule for vision screening is as follows: all children entering school 

are to be screened within the first year of entering primary school (Grade R/1), once 

more in Grade 4, and after eight years in full-time education (typically at ages 13 to 14 

years). This includes all children with suspected learning difficulties. Similar to other 

countries (such as the US, Australia, Canada, East Mediterranean), all children 

suspected of having learning and visual difficulties are expected to have comprehensive 

vision screening annually (including evaluation of VAs and binocular status) (Canadian 

Task Force on Preventive Health Care, 2003; EMR-IAPB, 2009; Royal Australian and 

New Zealand College of Ophthalmology (RANZCO) and Orthoptic Association of 

Australia (OAA), 2015; Prevent Blindness, 2017). According to the policy (as outlined in 

the White paper: National Health Insurance), school health teams are based in PHC 

clinics led by professional nurses, and may be assisted by registered nurses, with one 

nurse allocated 2,000 learners annually (Department of Health (RSA), 2015). The 

professional nurse is therefore responsible for the co-ordination and implementation of 

the ISHP, conducting individual learner assessments, and providing on-site services. 

The personnel for school health activities is drawn from the existing pool of school health 

nurses, PHC nurses, enrolled nursing assistants and health promoters (such as 

community health workers). In districts where staff capacity is insufficient to deliver the 

ISHP package, retired nurses may be employed to perform the functions (NDoH, 2012).  

 

Vision screening tests in the school health programme include the measuring of VAs 

monocularly and binocularly using the Snellen acuity or E chart, NPC test and external 

evaluation of the eyes using a +10.00D lens (NDoH, 2012). Visual acuity measurements 

were found to reliably screen myopia, but not hyperopia and astigmatism, thus indicating 
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that we cannot rely on this test to determine the visual status of children (O’Donoghue 

et al., 2013). The disadvantage of using the Snellen acuity test on younger children is 

that they have a tendency to display some unwillingness to read beyond certain lines, 

for example 6/9, and if this is not taken into consideration, it may result in a high number 

of false referrals (positive or negative), which can be costly to the state. The Tumbling 

E test is commonly used in measuring the VAs for preschoolers (Grades R-1,) and 

requires directional knowledge which is not well developed in children aged six to seven 

years. Directional tests among the preliterate acuity tests were found to be relatively 

inconsistent (Press & Moore, 1993:51). The NPC test evaluates the convergence 

amplitude, and this test is important in the diagnosis of CI, one of the common binocular 

vision disorders, This test is performed on Grade 8 learners, and those identified as 

having learning difficulties.  

 

Tests and procedures of school vision screenings used in the US are supported by 

epidemiological research, but in South Africa, there is lack of epidemiological data 

related to the common visual anomalies prevalent in children of school-going age. 

Epidemiological data on visual anomalies could provide a baseline for decisions to be 

made on the appropriate tests to be included in school vision screenings.  

 

Table 3.1: International and national guidelines on children’s vision screening 

Countries  & 

Authors 

Vision screening tests Grades Recommendations 

 

Iowa 

(University of Iowa 

Department of 

Ophthalmology, 2010) 

Alaska 

(Alaska Division of Public 

Health, 2013) 

 

 Observation ABC 

check list,  

 VAs: Snellen Chart, 

Tumbling E, LEA 

Symbols, Light house, 

ETRDS chart 

 Plus lens test +2.50 

 Alternating Cover 

test/NPC 

 Stereotests 

 Colour Vision test 

Preschool (R) 

1-12 

Criteria: 

 20/40 or worse: ≤ 6 yrs 

 20/30 or worse: ≥ 6 yrs 

 2-line difference 

between eyes 

Cover Test: Any eye 

mevements 

Stereoacuity: Gross 
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Pennsylvania 

(Zimmerman, 2002) 

 

 VAs: Snellen Chart, 

Tumbling E, LEA 

Symbols, Tumbling 

Hand 

 Alternating Cover test 

 Stereotests 

 Colour Vision test 

R or 1, 2-12 Criteria: 

 20/40 or worse: ≤6 yrs 

 20/30 or worse: ≥6 yrs 

 2-line difference 

between eyes 

ACT: Any eye movements 

Stereoacuity: Gross 

Colorado  

(Colorado Department of 

Education, 2006). 

 Observation ABC 

check list,  

 VAs: Snellen Chart, 

Tumbling E, LEA 

Symbols, Light house, 

ETRDS chart 

 Plus lens test +2.50 

 Alternating Cover 

test/NPC 

 Stereotests 

 Colour Vision test 

 

R,1,2,3,5,7,10 Criteria: 

 20/40 or worse: ≤6 yrs 

 20/30 or worse: ≥6 yrs 

 2-line difference 

between eyes 

 

ACT: Any eye movements 

Stereoacuity: Gross 

Color vision and stereo 

test evaluated at least 

once during the school 

career of 

1st grade, new students, 

and referrals 

Ohio 

(Department of Health 

(Ohio), 2004). 

 VAs: LEA Symbols. 

ETDRS chart 

 Random Dot E 

 Ishihara 

 Alternating Cover 

Test 

R,1,2,3,4,5,6,7, 8 Criteria: 

VA: 

 20/50 or worse: ≤ 6 yrs 

old 

 20/40 or worse: ≥ 6yrs 

old 

 2-line difference 

between the eyes 

ACT: Any eye movement 

Stereoacuity: Gross 

Tennessee 

(Tennessee Department 

of Education, 2008) 

 Observation checklist 

 VAs: Snellen Chart 

 Plus lens test +2.25 

 Alternating Cover test 

R, 3, 4,6 & 8 Criteria: 

 20/40 or worse: ≤6 yrs 

 20/30 or worse: ≥6 yrs 
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 Stereotests 

 

 

 2 lines difference 

between the eyes 

ACT: >4Eso & >8Exo 

Stereoacuity: 

<5yrs: worse than 250” of 

arc 

> 6yrs: worse that 70” of 

arc 

Additional Tests: 

Stereoscopes 

Connecticut 

(Connecticut State 

Department of Education, 

2004). 

 VAs: Snellen Chart, 

HOTV or LEA 

Symbols 

 

R, 1, 2 , 3, 4, 5, 6 Criteria: 

 20/40 or worse: ≤6 yrs 

 20/30 or worse: ≥6 yrs 

 2-line difference 

between the eyes 

Florida 

(Florida School Health 

Administrative Guidelines, 

2012) 

 

AAP Guidelines  

- Observation check list 

 VAs: Snellen Chart, 

Tumbling E, LEA 

Symbols, Light house 

 Plus lens test +2.50 

 Alternating Cover test 

 Stereotests 

 Colour Vision test 

 Criteria: 

 20/40 or worse: ≤6 yrs 

 20/30 or worse: ≥6 yrs 

 2-line difference 

between the eyes 

 

 

Minnesota 

(Minnesota Department of 

Health, 2015) 

 Observation check list 

 VAs: Snellen or Sloan 

chart LEA Symbols 

 Plus lens test: +2.25 

≥Gr3 

                        

+1.75≤Gr3 

 Stereotests 

 Colour Vision test 

R,1, 3, 5, 7 Criteria 

 20/40 or worse 

 2-line difference 

between the eyes 

 

 Cover Test: Any 

movement 

 Stereoacuity: Gross  

 

Maine  Observation check list R, 1, 3, 5, 7 & 9 Criteria: 

- 20/40 or worse: ≤6 yrs 
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(The School Health 

Advisory Committee 

(Maine), 2012). 

 VAs: Snellen or Sloan 

chart ,LEA Symbols 

(Distance & Near) 

 Maddox Rod 

Random Dot E 

- 20/30 or worse: ≥6 yrs 

- 2-line difference 

between the eyes 

- Maddox Rod: 

      ≥EXP & 5ESP 

     ≥ 2Hypo & 

Hyperphoria 

- Red line not seen 

- Stereoacuity: Gross 

 

United Kingdom 

(Solebo & Rahi, 2013) 

LogMar Crowded Test Pre – R & R Criteria: VA: 20/80 or 

worse 

British Columbia 

(Columbia: Human 

early learning 

partnership, 2012) 

 

 SureSight Vision 

Screener® 

 Randot Preschool 

Stereotest 

 H.O.T.V vision chart 

Pre – R & R Screen and detect vision 

disorders in children 

before they reach 6 years 

of age. 

  visual acuity, then 

yearly through age 7, 

then at least every 2 

years  

 

 

 

 

 

 

 

 screen as resources 

permit 

 

3, 5, 7, 9 & 11 

Australia 

(Optometrists Association 

Australia, 2009). 

VA at 6 m with Sheridan 

Gardiner linear vision 

chart 

Gr 1 

 

 

Referral if less than 6/9 to 

orthoptist. 

Queensland 

(Optometrists Association 

Australia, 2009).   

  

 

 

 

 Hirschberg test, 

 distance and near 

cover test, 

 VA: 

LEA/HOTV/STYCAR 

 

Pre – R & R 

 School entry screening: 

child health nurse 

 

 ‘Well-child’ visit: health 

nurse 

 

VA: Snellen chart 

 

Gr 1–12   
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Sweden  

(Kvarnstrom, et al., 2001) 

 

 History: hereditary 

factors such as 

strabismus, ametropia 

and congenital ocular 

disorders   

 red fundus reflex 

observations: eye 

contact   

 ocular movements 

 fixation behaviour,  

 corneal light reflex 

(Hirschberg’s test). 

 

Pre – R & R 

 

 

 

 

 

By the age of 4, children 

have received six 

screenings, followed by 

two additional screenings 

during primary school 

VA: HOTV @ 3m 

 

Pre – R & R 

 

VA:E-chart (Oculus) at 

5m 

 

Gr 1 

 

 

VA: Monoyers linear 

letters at 5m. 

Gr 4 

New Zealand  

(Royal Australian & New 

Zealand college of 

ophthalmology & Orthoptic 

Association of Australia 

(n.d.) 

monocular visual acuity 

test using a single 

optotype, uncrowded 

Sheridan-Gardiner 

letter-matching test 

cover-uncover test  

Pre – R & Gr 6 

 

Vision & Hearing 

Screening 

programme  

Criteria for referral VA 

<6/9 

Canada 

(Canadian task force on 

preventative health care, 

2003) 

 Same as above  

 Ocular alignment 

should be observed to 

detect strabismus 

with: 

- Hirschberg test 

- Cover-uncover 

test 

Pre – R & R, 1- 

12 

 

 High-risk newborns (at 

risk of retinopathy of 

prematurity and family 

histories of hereditary 

ocular diseases) should 

be examined by an 

ophthalmologist. 

 

 Examine whenever 

complaints occur 
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- Fixation and 

following a target 

are observed 

 School-age children 

who pass visual 

examinations and 

      screenings but have     

     reading  difficulties    

     should be referred to 

     a reading specialist    

      educator for  

       further assessment. 

New York 

(The State Education 

Department, 2011). 

  

 

 Classroom teacher 

observation 

 VA: Snellen, HOTV, 

Lea symbols, 

tumbling C’s or E’s, or 

the Allen picture 

charts 

 Colour Vision 

 Plus lens test +2.25 

R, 1, 2, 3, 5, 7 

&10. 

 Vision screenings 

conducted once within 

six months of 

admission to school 

 All findings recorded on 

the student's 

cumulative health 

record (CHR). 

South Africa 

(Integrated school health 

policy) 

 VA: Snellen & 

Tumbling E charts 

 Near point of 

convergence 

 External observation 

of the eyes 

 

R or 1, 4 & 8 

 

 

 

All children should be 

screened as follows 

 within the 1st year of 

entering primary 

school (Grade R/1) 

and again in Grade 4. 

 after 8 years in full time 

education (typically at 

age 13 to 14) 

 Grade 8: to be tested 

for near point 

convergence & in any 

grade with suspected 

visual difficulties 
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3.7 REVIEW OF DIFFERENT VISION SCREENING METHODS AND TESTS  

 

There are various methods of vision screening such as the conventional method, 

instruments and computer software programmes. What constitutes an appropriate vision 

screening is controversial, especially when tests for the conventional method are 

considered. Several recommendations have been made regarding the constitution of 

appropriate vision screenings by the National Society for the Prevention of Blindness, 

which include observation (appearance, behaviour and complaint signs), stereopsis 

testing, and distance vision measurements (Prevent Blindness, 2017). These tests are 

expected to be cost effective, expedient, easy and efficient in detecting the visual 

anomalies in children of school-going age (Hatch, 2009). The conventional method, 

software programmes and instruments, are discussed and compared below. The 

discussions on different vision screening methods enabled the researcher to decide on 

an appropriate, reliable and feasible method to be used for collecting quantitative data 

amongst children of school-going age, with the aim of contributing towards formulating 

a strategy to improve the currently implemented vision screening programme.  

 

3.8 CONVENTIONAL VISION SCREENING METHODS 

 

The conventional methods discussed in this chapter consist of measurement of distance 

and near VA, plus lens test for evaluation of near VA, cover tests, NPC, stereoacuity 

measurements, and combination tests. The conventional vision screening tests that are 

to be conducted by trained school health nurses, parents or teachers, were considered 

in this chapter, instead of the vision screening tests to be conducted by professionally 

trained eye care practitioners (such as optometrists, ophthalmologists and optical 

dispensers). 

 

3.8.1 Visual Acuities 

Visual acuity measurements are the primary tests used to describe visual function 

(Rosenbloom & Morgan, 1990:478). Different methods of evaluating VAs in the pediatric 

population and their developmental processes, are considered compared to the adult 

population. The optotypes used in VA evaluation are letters or numbers (Snellen chart, 

Sloan charts, HOTV, Tumbling E’s) or symbols (LEA symbols).   
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3.8.1.1 Snellen Acuity  

Most visual screening programmes rely on the assessment of VAs using the Snellen 

chart to evaluate or screen for visual impairments. The Snellen acuity test is a 

standardized test chart introduced in 1862 by the Dutch ophthalmologist Hermann 

Snellen, and is used in conventional testing of VA (Benjamin, 2006:223). The chart 

consists of a series of symbols (e.g. block letters, numbers and pictures) in gradually 

decreasing sizes corresponding to the distance at which that line of letters subtend five 

seconds of arc at the nodal point of the eye. Although the Snellen chart is a universally 

accepted test for VA testing, poor reproducibility and reliability have been reported 

(Gibson & Sanderson, 1980). In addition, the difficulty in reading the Snellen chart is 

compounded by the ‘contour interaction’ or ‘visual crowding’ phenomenon, making 

legibility of the optotypes to be less clear when presented with other optotypes in close 

proximity (Flom, et al., 1963; Simmers, et al., 1999). 

 

Fundamental design flaws in the Snellen chart, including non-geometric progression of 

letter sizes, variable number of letters per line, and lack of a standardized scoring system 

were found to likely cause gross overestimation and underestimation of changes in VA, 

therefore compromising the clinical sensitivity of the test (Bailey & Lovie, 1976).  

Nonetheless, the Snellen acuity charts are the preferred method for vision screenings 

because they are less expensive and are suitable where time and resources are limited 

(Rathinam, 2005). Due to its well-documented limitations, the Snellen chart has led to 

the development of alternative charts, as discussed below. 

 

3.8.1.2 Sloan/Logmar Charts 

The Sloan chart was developed in 1951 in order to circumvent the problems 

encountered with the Snellen acuity charts. The Sloan chart has individual letters with 

different degrees of difficulty, and the overall shape of these letters provides clues to 

identify them, thus the psychic task of recognition enhances VA beyond the level of pure 

recognition. Each letter is assigned a difficulty score based on how often that letter is 

read correctly, regarded as the VA threshold (Sloan, 1951). It is therefore a VA chart 

recommended for the purposes of vision screening (Wong & Kaye, 1989:460). 
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The LogMar chart uses the optotypes of the Sloan chart and gained acceptance in 

clinical and research settings for having a higher accuracy in VA testing compared to 

the Snellen charts (Bailey & Lovie-Kitchin, 2013). The development of these charts 

incorporated the Committee on Vision of the National Academy of Sciences–National 

Research Council’s 1980 recommendation for VA charts to use logarithmic scaling of 

the distance between letters on successive lines, with the same number of letters on 

each line of the chart (Cummings, 1996). These charts were used as a basis for VA 

evaluation in the early treatment of diabetes retinopathy study (ETDRS). 

 

 The LogMar charts maintain a consistent ratio between optotypes and spacings no 

matter what the angular subtense of the optotype is, unlike the Snellen charts with each 

individual letter assigned an individual score ( Hussain et al., 2006; Plainis et al., 2007; 

Bailey & Lovie-Kitchin, 2013). LogMar chart configurations are in LEA symbols, HOTV, 

letters, numbers, illiterate E’s, and Landlot C’s, including in illuminated-panel formats, 

charts, and flip books, and are now available for evaluating the VAs of adults and 

children (Plainis et al., 2007; Bailey & Lovie-Kitchin, 2013).  

 

The computer LogMar charts have recently emerged in the market place to assist in the 

acquisition of VA information in younger and older patients (Perera et al., 2011). The 

single presentations with or without crowding, whole line or whole charts, are also now 

available. Although the LogMar is superior in its scientific principles, clinical accuracy 

and reproducibility, there are, however, practical difficulties with incorporating it into 

clinical practice. These difficulties relate to the fact that most examination rooms are 

designed for Snellen charts at 6 metres, although this problem can be solved by a simple 

conversion factor (Bailey & Lovie-Kitchin, 2013). Furthermore, the LogMar chart is not 

commonly used compared to the Snellen acuity charts due to arguments that using it is 

more time-consuming and less easy to understand. However, the potential difficulty of 

its use could be easily overcome if frequently used (Hussain et al., 2006). 
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3.8.2 Stereotests 

Tests investigating stereopsis are widely used to provide overall assessments of the 

presence of amblyopia and its associated conditions of strabismus and refractive error 

(Griffin & Grisham, 2002:59). The main types of stereo tests used in the paediatric 

populations are in two categories, line and global targets, and these include the Titmus 

Stereo fly, Random dot, and the Frisby and Lang stereotest (Duckman, 2006:292). 

Fricke & Siderov (1997), in their literature review, concluded that choosing an 

appropriate stereotest for a particular task is critically dependent on the perceptual age 

of the patient evaluated and the type of information the clinician wants to gather from 

the test. The Titmus Stereo fly test uses line stereograms and requires the use of 

polarisers. This test requires a reasonable level of cognitive development, since the task 

of getting a child to locate a target in depth (for example the fly wings) can be challenging 

(Fricke & Siderov, 1997).  

 

The test can be used on three to five year olds, but its disadvantage is the presence of 

monocular cues (Duckman, 2006:292). The Random dot stereotest performed on 

school-going children is an optional test compared to the Lang and Frisby test. However, 

the usage of polarisers in this test may be cumbersome for young children and may be 

more difficult to use in pre-schoolers, but its sensitivity to refractive blur is found to be  

better than in the aforementioned two tests (Fricke & Siderov, 1997; Duckman, 

2006:294). In a study conducted by Reinecke & Simons (1974), the Random dot 

stereograms were reported to be effective in screening for strabismus and amblyopia 

where a 250” of arc disparity is used. 

 

The effectiveness of the Random dot stereo test as a screening instrument was 

demonstrated in a study conducted by Rosner, (1978). Ten children with binocular visual 

anomalies were evaluated using the stereo test. These children failed to correctly 

identify the position of the stereoscopic target of 168” of arc disparity, and the same 

children failed a screening test using the Modified clinical technique (MCT). Consistent 

with the above findings in another study investigating the accuracy of the Random dot 

stereo test, a double masked investigation was conducted on 483 school children with 

a mean age of 7.23 years (Hammond & Schmidt, 1986). The children were tested with 

both the Random dot stereo test and MCT. Each techniques’ validity was determined 
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using the phi coefficient (Ø) and was compared with similar reports in the literature for 

MCT, Snellen acuity, and vision screening kits. The effectivity of the Random dot stereo 

test was reported as +0.52 more than all the other procedures except for the MCT. In 

the study, the sensitivity and specificity of the Random dot E stereogram test was found 

to be 64% and 90% respectively. 

 

 The Lang stereo test is considered to be the best test in a vision-screening situation, 

since it does not require the use of polaroids, and because it is easy to administer and 

sensitive to the detection of constant strabismus. However, it has not been shown to be 

sensitive to refractive blur and hence is not recommended as an isolated test in 

paediatric vision screening (Fricke & Siderov, 1997). This test has been found to be 

useful in children from six months to four years. The Frisby stereo test using the global 

stereograms and not requiring the use of polaroids, was found to be successfully 

administered in children under the age of three years. However, it has also been shown 

not to be sensitive to refractive blur (Fricke & Siderov, 1997). The advantages of using 

stereo tests as the screening tool include the test being fast, providing objective results, 

and that it can detect amblyopia, strabismus and refractive errors. Furthermore, its 

specificity and sensitivity, including positive predictive values, were found to have 

improved with the combination of VA assessments (Duckman, 2006:293).  

 

3.8.3 Combination Vision Screening Tests 

 

3.8.3.1 The Modified Clinical Technique (MCT) 

The Modified Clinical Technique was developed in a US-based study conducted at the 

Orinda Elementary School in the California District. Conducted in 1954, the Orinda study 

pioneered inclusion of specific vision parameters for effective school vision screenings. 

A number of specific visual and ocular problems that should be prioritised for screening 

were identified by optometrists and ophthalmologists in this study. These included 

reduced VA, a range of refractive errors (hyperopia, myopia, astigmatism and 

anisometropia), binocular co-ordination disorders at distance and near (strabismus and 

significant heterophoria), and ocular pathology (refer to Table 3.2). The aim of the study 

was “to design the least expensive, least technical and most effective screening 

programme for essentially detecting all elementary-school children with vision 
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anomalies” (Blum et al., 1959). The MCT was the first vision screening protocol to be 

validated, and it is often considered to be the ‘gold standard’ paediatric screening 

protocol, since it had the least number of under-referrals. The clinical criteria defined for 

the MCT by the Orinda Study remain the foundation of vision screening programmes 

today, and are presented inTable 3.2. 

The screening methods included in the Orinda study were parent questionnaires, 

teacher observation forms, nurse observation forms, VA measurements, retinoscopy, 

cover test, ophthalmoscopy and magnifier (investigating ocular pathology internally and 

externally). The mean referral rate of MCT was reported to be high at 11.5% compared 

with 5.8% based on the measurements of VA alone. Almost all children were classified 

with extremely high sensitivity (98%), specificity (99%), and predictive values (positive 

predictive value of 0.90 and negative predictive value of 0.99). Measurements of 

distance VAs alone demonstrated poor sensitivity (27%) but relatively good specificity 

(99%).   
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Table 3.2: Clinical procedures and referral criteria for the Modified Clinical 
Techniques (MCT) 

Testing Procedure Characteristic Measured Referral Critera 

Snellen Distance  Visual Acuity Visual Acuity 20/40 or less, 

either eye 

Retinoscopy with lens rack 

neutralization 

Refractive error 

Hyperopia 

Myopia 

Astigmatism 

Anisometropia 

 

+1.50 DS or more 

-0.50 DS or more 

+/-1.00 DC or more 

+/-1.00 D or more 

Distance Cover Test Coordination at distance 

Tropia 

Esophoria 

Exophoria 

Hyperphoria 

 

Any 

5∆ or more 

5∆ or more 

2∆ or more 

Nearpoint Cover Test Coordination at near 

Tropia 

Esophoria 

Exophoria 

Hyperphoria 

 

Any 

6∆ or more 

10∆ or more 

2∆ or more 

Observation and Direct 

Ophthalmoscopy 

Organic Any verified pathology or 

medical anomaly of the eye 

and/or adnexa 

Source: Adapted from H Blum, HB Peters, JW Betterman. Vision Screening For 

ElementarySchools: The Orinda Study. Berkeley CA: University of California Press, 

1959. (Mozlin, 2002) 

 

The sensitivity of the MCT was markedly improved by including a test of the refractive 

error (e.g. retinoscopy) rather than depending only on the measurement of distance 

VAs. 

        

Concerns about the MCT ‘gold standard’ status relate to the requirement of 

professionally trained eye care practitioners (for example optometrists and 

ophthalmologists) as being the only personnel to administer the vision screening tests. 

This is because the use of retinoscopy and ophthalmoscopy in detecting visual 
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anomalies was found to be difficult to be administered by non-trained vision screeners, 

leading to questioning the suitability of the Orinda MCT as a screening tool (Peach, 

2010). Additional concerns raised were related to failure of the replication of remarkably 

high sensitivity and specificity reported by the Orinda study and by subsequent studies 

that also used the battery of tests included in the screening protocol. In subsequent 

studies, positive predictive values were found to be low 0.69 and 0.52 (Marsh-Tootle et 

al., 1994; Bailey, 1998; Paech, 2010). In explaining the reasons for the extremely high 

sensitivity and specificity of the MCT in the Orinda study and problems with replication 

of the findings, absence of a definitive pass/fail criterion was suspected to be the cause 

(Hopkins et al., 2013). Further limitations identified on the suitability of MCT were related 

to the fact that it does not assess non-strabismic dysfunctions of a child’s binocular 

visual system such as CI (Hayes et al., 1998; Junghans et al., 2002). 

 

In considering the disadvantages inherent in the Orinda MCT, between 1980 and 1983 

a modified form of the vision screening protocol, namely the Portsea MCT, was 

considered as an important public health initiative at Portsea in Victoria, Australia. Tests 

added to the Orinda MCT screening protocol included the evaluation of fusional 

vergence, accommodative facility, ocular motility, and stereopsis and colour vision tests. 

These tests were added on the basis that they were more comprehensive in their 

measurement of visual parameters, presumably associated with reduced school 

performance (Dwyer, 1983). Although the number of tests was increased in the Portsea 

MCT, vision screening could be performed quickly, within five to six minutes, and the 

referral rates were 17.7% per cent (classified as ‘unsatisfactory’) and 10.4% (classified 

as ‘borderline’), comparable to those of the MCT Orinda (Walters, 1984). However, the 

disadvantages of both the Portsea and Orinda MCT screening protocols appear to be 

similar, since both require professionally trained eye care practitioners such as 

optometrists or ophthalmologists to administer them. 

 

3.8.4 The New York State Optometric Association (Nysoa) Screening Battery 

The New York State Optometric Association (NYSOA) screening battery was developed 

in 1985 with the aim to identify a wider range of visual problems in the paediatric 

population related to learning (Bodack et al., 2010). The sensitivity and specificity of the 

NYSOA battery were 72% and 65% respectively (Lieberman et al., 1985). Compared to 
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the MCT, it targeted reduced distance and near VA, hyperopia greater than two dioptres, 

and non-strabismic dysfunctions including accommodative facility, NPC, fusional 

reserves, colour vision, stereopsis, saccadic eye movements and visual motor 

integration. It further included a selection of tests in the NYSOA battery, allowing 

administration by non-ophthalmically trained screeners, although the test battery was 

designed to be used by optometrist-trained parent volunteers. The battery of tests 

included the use of the Keystone Telebinocular to evaluate convergence fusion, 

stereopsis, saccadic eye movements, visual motor integration and colour vision (refer 

to Table 3.3). The overall referral rate of the NYSOA battery is reported to be high at 

53% when compared to the 19% using the MCT in the Orinda Study (Reynolds, 1982). 

Table 3.3 sets out the clinical procedures and referral criteria of the NYSOA screening 

battery.  

 

The NYOSA screening battery was reported to be more time-consuming than the MCT 

because of its additional tests (Bodack et al., 2010). The Orinda MCT can be 

administered quickly, between five to six minutes per child, compared with 15 minutes 

for the NYSOA battery (Blum et al., 1959; Cohen et al., 1983). Rapidity is the essence 

of any screening programme. The amount of time required to conduct a screening is 

directly related to its perceived value (Friis & Sellers, 1999) (refer to Table 3.3).  

Therefore, a screening procedure that requires only five minutes is more likely to be 

perceived as valuable compared to one requiring more time to administer. However, by 

including fewer tests, for example by measuring only VA, there is the possiblilty that up 

to 40% of children with potentially important visual problems such as hyperopia, 

binocular disorders or ocular disease could be missed. Thus, increasing the number of 

tests in a vision screening battery has time consequences (Werner & Field, 1982). Since 

its initial validation in 1985, there have been relatively few studies using the NYSOA 

screening battery, because the battery of recommended tests is not widely used. 

Another drawback preventing the widespread use of the NYSOA battery of tests 

appears to be related to the inclusion of the Keystone Telebinocular for evaluating 

convergence fusion. The disadvantage of using instruments for binocular function is that 

they don’t evaluate performance over time, accommodation and ocular motilities. 
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Table 3.3: Clinical procedures and referral criteria for the NYSOA screening 
battery 

Testing Procedure Characteristic Measured Criteria of referral 

Snellen Acuity @ 6m 

  

Myopia, high astigmatism, 

amblyopia, high hyperopia 

20/40 or worse in either eye or 

more than 2-line difference 

between the eyes. 

Reduced Snellen Chart- 33cm Reduced Snellen Chart- @ 

33cm 

 High refractive error, focus 

dysfunction 

Same as above 

 

+1.50 sphere VA test- 20 ft. Mild hyperopia Less than 2-line blur of the 

best distance acuity 

+/-2.00 flippers- 13”  Accommodative facility, focus 

ability 

Less than 3 cycles in 30 

seconds 

Bell push  Convergence ability Up to 10cm or greater 

Keystone Skills 

a) vertical imbalance 

b) 4 ball fusion – distance 

c) 4 ball fusion – near 

Suppression, fusion ability, 

muscle balance 

Line through any figure other 

than ball 

2 or 4 balls 

2 or 4 balls 

 

Titmus stereo tests 

Stereopsis perception, 

binocularity 

7 or less 

NYSOA K-D Eye track skills Greater than 1 standard 

deviation above age norms in 

the NYSOA manual 

Winterhaven copy forms Eye-hand coordination, visual 

motor coordination, visual 

organization, form 

reproduction 

Less than age norms in the 

NYSOA manual 

Keystone color card Color deficiency Failure to read numbers 

From Cohen AH, Lieberman S, Stolzberg M, et al. The NYSOA vision screening 

battery ‹a total approach). J Am Optom Assoc.1983; 54:981.  

 

3.8.5 Computerised Vision Screening Programmes 

A broad range of visual anomalies in children can be screened using computerised 

screening programmes. This wide range includes the measurement of VAs, refractive 

errors and visual efficiency skills. Visual Efficiency Rating (VERA) is an example of the 



95 | P a g e  

 

computer software created for school nurses to screen for visual problems that can 

interfere with reading and school performance.  

 

The screening programme takes approximately 12 to 15 minutes for each child, and was 

designed to maximise specificity (Gallaway, 2010). VERA was developed with the focus 

for a better functional screening protocol to detect a wider range of learning-related 

vision problems using tests that can be easily administered by school personnel not 

requiring professional supervision. The VERA visual skills test evaluates VAs at three 

metres, visual motor integration, accommodation flexibility, and phoria. The screening 

procedure using VERA is two-tiered: children are required to first pass VA and hyperopia 

screening tests, followed by a basic binocular vision screening consisting of 

suppression, stereopsis and alignment. Passing the first level of evaluation is followed 

by the administering of a visual skills battery, including tests of vergence facility, 

accommodative facility, and saccadic tracking scored in combination. Scores for each 

test are compared to an age- normed data base of 1,500 children. The results are 

displayed as percentile scores for each test and cumulative percentile scores with 

categories of pass, fail and borderline. 

 

In investigating the validity of the VERA protocol, 154 children in Grades 3-6 from six 

different elementary schools were evaluated. Results of VERA visual skills screening 

were compared to clinical optometric testing including step vergences at near, 

accommodative amplitude and facility, vergence facility, NPC, and the Developmental 

Eye Movement Test (DEM). In addition to vision testing, the children were administered 

the Convergence Insufficiency Symptom Survey (CISS) (Convergence Insufficiency 

Treatment Trial Investigator group, 2008) and the Word Recognition and Fluency 

subtests from the Woodcock-Johnson III Tests of Achievement. Each child's teacher 

filled out the VERA classroom behaviour survey. The sensitivity of VERA in detecting 

visual skills problems was found to be relatively low at 45% (that is, failed to detect 55% 

of children who had visual problems), while the specificity was 83%, less compared to 

the MCT and the NYSOA screening protocols (Gallaway, 2010). 

 

The sensitivity of the VERA screening results increased to 64% and specificity to 100% 

when done in conjunction with the classroom behaviour survey, especially in children 
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showing unexplained reduced academic performance (Gallaway, 2010). However, the 

study conducted by Hatch (1993) showed VERA to have 75% sensitivity and 93% 

specificity in detecting a range of visual anomalies including VAs, refractive errors and 

visual skills problems, compared to eye examination results in 36 subjects. 

Nevertheless, the sensitivity and specificity of VERA improved when combined with a 

symptom survey (Convergence Insufficiency Symptom Survey), reading level, and a 

classroom behaviour survey (completed by a teacher). It was therefore concluded that 

VERA is more accurate as a screening tool when specifically targeting underachieving 

children, as determined by the classroom behaviour survey and a test of the child’s 

reading level.  

 

VERA screening protocol is regarded as one of the efficient tools to identify the learning 

related visual problems among school children. This is remarkable, given the estimated 

prevalence of undetected visual skills problems of 15-20% in the school age population. 

The validity of using VERA has led to the identification of children with learning problems 

caused by visual anomalies. Although VERA is reported to have low specificity, its 

administration was found to be easy. The validity of the other computer software 

programmes such as Spectrum, iPads, and tablets still has to be determined through 

research. 

 

3.8.6 Instrument Screeners 

 

3.8.6.1 Auto Refractors 

Instrument-based screening determines the refractive error of the eye without the need 

for subjective responses by the patient. The use of auto refractors was found to be 

beneficial in children aged between three to five years. The refractive error is determined 

objectively by monitoring the retinal image of the eye, measuring the vergence of ray 

bundles emerging from the eye, or obtaining the wavefront analysis. The principles of 

retinoscopy are used by instruments measuring the vergence of light. The 

measurements of refractive error using these instruments take less than a second, and 

can be used by lay personnel (Duckman, 2006:257). Various types of auto-refractors 

have been developed since they were first introduced in the 1970s. The auto refractors 

come in different types, in the form of table-tops or hand-held. The table-top 
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autorefractors are beneficial in three year olds and older children when fixation and 

accommodation are more easily controlled. The advantage of using the hand-held auto 

refractor is that alignment is easier since they don’t have a chin rest and are easily 

portable. These are important features, especially for younger children with special 

needs. Commercially available hand-held auto refractors are the Retinomax, Suresight 

and Palm AR (Duckman, 2006:253). 

 

The Retinomax autorefractor was the first available, and was widely used in child studies. 

Retinomax has also been used in younger children and its testability was found to be 

high, with more than 99% of children found to complete the procedure (el-Defrawy et al., 

2006). The sensitivity and specificity were reported in recent studies to be 63% to 78%, 

and 90% respectively. Measurements with Retinomax were reported to show excellent 

discrimination for hyperopia, and acceptable discrimination for cylinder (el-Defrawy et 

al., 2006). Suresight autorefractors uses wavefront technology to measure the refractive 

error. Its accuracy to determine spherical refractive error differs in the literature, with 

studies finding over-estimation of hyperopia or myopia (Buchner et al., 2006:254). The 

sensitivity and specificity using the Suresight autorefractor were reported to be 85% and 

62% respectively. Both the SureSight and Retinomax were found to be the same in the 

VIP study conducted in a large high-risk Head Start population. Another new hand-held 

autorefractor is the Marco Palm AR. Its testability was found to be greater than 99%. It 

is lightweight and small compared to all the other autorefractors. Its specificity and 

sensitivity is reported to be 90% and 74% respectively (Carter & Ciner, 2006:254). 

 

The reliability of using non-cycloplegic auto refraction compared to non-cycloplegic 

retinoscopy has been questioned over the years. The non-cycloplegic autorefraction was 

found to have low sensitivity and high false positives and negatives (Grosvernor, 

2006:222). In addition, the disadvantage of using the auto refractor as a screening tool 

is that it determines only the refractive status and not the other visual anomalies such as 

poor ocular motilities, convergence, and accommodation dysfunction that can impact 

negatively on the learning capacity of children. Auto refractors cannot be used for 

massive national vision screening programmes because of their high costs. However, 

they are easy to use in the paediatric populations. 
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3.8.6.2 Stereoscopic Vision Screeners 

There are numerous types of commercially available stereoscopes for vision screening 

using a set of cards, including the Keystone telebinocular, Titmus and Optec 

instruments. These instruments screen for the presence of reduced acuity, stereopsis 

defects, colour vision defects, and lateral phoria imbalance at near and distance. 

Stereoscopes such as the Visiotest, Optec, and Ergovision are recommended vision 

screeners regarded as fast with low maintenance costs, and are used in most European 

countries such as France and England (Molina-Torres et al., 2016).  

 

Horberry et al., (1997) in their study, found the Titmus 2, Keystone VS-II, and Optec 

2500 results for vision screening to be close to those found in the ‘gold standard’ visual 

examinations performed by optometrists. The use of stereoscopes as a vision screening 

method for children of school-going age is still a subject of debate. Consequently, 

instruments appear to have a few advantages over the Snellen acuity chart since they 

provide constant illumination, constant object distance and additional visual tests (lateral 

phorias, stereopsis and colour vision) besides distance VAs (refer to Table 3.4). 

However, they have their disadvantages including higher costs, a high number of 

referrals, moderate amount of training time, and failure to detect eye health disorders 

(Harley et al., 2000:111). The inclusion of the stereoscopes in this study was due to the 

lack of literature on the newer versions of stereoscopes (Titmus and Optec). It would 

therefore be interesting to investigate the response in school-going age children (in 

South Africa) using one of these stereoscopes. The other motivation for considering 

these instruments in the current study is because they have a wide range of tests 

evaluating visual skills related to reading, as mentioned above. Notably, stereoscopes 

are included as additional tests in the vision screening protocols of Kansas and 

Tennessee for special populations requiring non-verbal responses, but not for children 

five years and younger (Kansas Vision Department of Health, 2004; Tennessee 

Department of Education, 2008).  

 

Conversely, vision screening policies/programmess/protocols in other countries, and 

stereoscope machines (such as Titmus Vision Tester, Stereo Optical's Optec, and 

Keystone's Telebinocular) are cited as having increased the incidence of false positive 

results, and thus the use of these machines is not recommended for school vision 
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screenings. However, if a stereoscope machine is utilized, it is recommended that 

students not meeting the pass criteria, should be rescreened using a wall chart (Proctor, 

in Department of Education (Colorado), 2006). 

 

Table 3.4: Vision screening techniques: Advantages and disadvantages 

Vision Screening 

Tests 

Advantages Disadvantages 

Snellen Charts 

Snellen, 1968 

 Fast, inexpensive, 

 operated by laymen 

 Poor reproducibility and reliability 

 non-geometric progression of letter sizes  

 progressively harder from 6/6 to 6/60 

 crowding phenomenon 

LogMar Bailey & 

Lovie, 1976 

 Consistent ratio between 

optotypes and spacings 

 LEA symbols, HOTV, 

letters, numbers, illiterate 

E’s, and Landlot C’s 

 Scientifically accurate and 

reproducible 

 

 Not used clinically, difficult understand 

 Laymen to be trained to use it 

 

Random dot stereo 

test 

Easy to use 

 Inexpensive 

  Fast 

 Evaluates optical, motor or 

neural components 

 Not sensitive to refractive blur 

 dependent on the perceptual age of the child 

 Not easily understood by children 

Modified Clinical 

Technique (MCT) 

Blum et al., 1954 

 Evaluates VAs, refractive 

errors, strabismus and 

significant heterophoria & 

ocular pathology. 

 Fast 

 Requires an eye professional to administer 

 No replication of findings 

 Poor positive predictive value 

 Absence of a definitive pass/fail criterion 

 Non-strabismic binocular dysfunctions not 

identified 

 Expensive 

New York State 

Optometric 

Association 

 More tests included to 

evaluate the visual status 

 Hyperopia ≥2.00D 

 Accommodation facility 

 Inclusion of instruments, e.g. Telebinocular 

 Time-consuming 

 Not widely used 

 Expensive 
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(NYSOA) screening 

battery. 

 

 Near point of convergence 

 Fusional Reserves 

 Colour vision 

 Stereopsis 

 Saccadic eye movements 

 Visual motor integration 

 High referral rate 53% 

Computer 

Software: 

Visual Efficiency 

Rating 

Eye spy 

Spectrum Eyecare 

software 

 Detects learning-related 

visual anomalies 

 Visual efficiency skills 

evaluated 

 Easy to administer 

 Fast 

 Targets academically 

under-performing children 

 Expensive 

 Low sensitivity and specificity requires 

classroom behaviour survey 

INSTRUMENTS  

 Fast 

 Easy 

 

 Detects only the refractive status  

 Does not detect visual efficiency skills (VES) 

 impairments 

 Expensive  

 

Autorefractors 

 

Retinomax 

 Excellent discrimination for 

hyperopia & astigmatism 

Detects only the refractive status  

Does not detect VES impairments 

Expensive 

Suresight  Uses wavefront technology  Overestimation of hyperopia and myopia 

Does not detect VES impairments 

 Expensive 

Marco Palm AR  Handheld and lightweight 

 Testability >99% 

  Expensive  

 Investigates only the refractive errors 

Does not detect VES impairments 

 Expensive 

Keystone 

Telebinocular 

 Evaluates functional skills 

such as lateral phorias 

 Easy to use, lay personnel 

can be trained to use it 

 Expensive 

 performance of sustained accommodation or 

ocular motilities are not evaluated 

 Induces esophoria at near  
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Titmus/ Optec  

 Evaluates all the learning-

related visual skills 

 Easy to use, lay personnel 

can be trained to use it. 

 Very expensive 

 Few studies related to its sensitivity and 

specificity 

 Performance for sustained accommodation 

or ocular motilities are not evaluated 

 

Despite the large number of screening tests available, not much appears to be known 

about the effectiveness of these tests. In order for tests included in vision screening 

programmes to be effective, they must identify both a high proportion of children with 

the target condition (high sensitivity) and without any visual disorders (high specificity). 

The screening tests were largely found to show an increase of sensitivity with age, while 

specificity remained unchanged (Schmucker et al., 2009). However, it is important to 

note that the specificity and sensitivity of different vision screening methods cannot be 

directly compared, due to the differences in age, ethnicity, screening personnel and 

socio-economic characteristics of the samples between the studies (Hopkins et al., 

2013). 

 

3.9 CONCLUSION 

 

Evidence in the literature reviewed indicated that the purpose of conducting vision 

screening in schools worldwide is focused on detecting amblyopia and its risk factors. 

The increased visual demand as children progress through their school years is not 

considered when vision screening protocols are developed, even though the literature 

has shown a link between poor visual skills and learning performance. The lack of 

evidence related to the effect of investigating other visual anomalies (such as binocular 

anomalies) besides amblyopia, appears to have contributed towards the differences in 

the age criteria for vision screening protocols. Vision screening programmes focused on 

detecting amblyopia and its risk factors appear to support the screening of children from 

birth to three years of age. The motivation for the vision screening of preschoolers is 

attributed to lack of evidence of benefits related to vision screenings conducted on the 

children of school going-age, insufficient financial and human resources to provide mass 

screening. These factors appears to have led to vision screenings being focused only 

on evaluating younger children from birth to three years, and disregarding the school-

going age children. In other countries, action taken to ensure that early vision screenings 
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take place seem to serve as a gatekeeping process, guaranteeing that school-going age 

children do not present with visual anomalies at a later stage. 

 

Of interest is that most US vision screening protocols perform comprehensive vision 

screening tests including tests for binocularity, such as the cover test, NPC test, and the 

stereopsis test, on the preschoolers (Grade R & PreGrade R) or those in Grade 1, and 

those identified to have obvious visual anomalies including those struggling with 

learning. Pupils in Grade 2 and above are screened using the distance VA chart only, 

contrary to the South African screening protocol in which tests for binocularity are 

recommended by the ISHP for children in Grade 8, and those identified with learning 

problems. The South African school vision screening protocol has therefore taken into 

consideration the increased visual demands encountered with academic progression.  

 

There is, however, a paucity of evidence supporting the benefits of screening school-

going children for visual anomalies, and this has led to inconsistent levels of support 

from relevant authorities globally, and poorly coordinated and irregularly distributed 

service provision, involving multiple health professions. Furthermore, it has led to poorly 

documented programmes being offered, with incomprehensible data or rarely shared 

data, thus compromising detection and intervention for a range of common visual 

problems among children of school-going age.  

 

There are various methods and isolated vision tests used for vision screening, and 

evidence from the current literature review has demonstrated the inconsistencies in what 

constitutes an appropriate method. Several recommendations have been made 

regarding the constitution of appropriate vision screenings by the National Society for 

the Prevention of Blindness, which include observation (appearance, behaviour and 

complaint signs), stereopsis testing, distance and near vision measurements (Prevent 

Blindness, 2017). On reviewing vision screening policies, instruments and computer 

software programmes were generally supported in most countries, as an adjunct to the 

conventional methods for the preverbal, preliterate, and those children with 

developmental delays, who are most difficult to screen. Screening by appropriately 

trained non-vision health professionals (such as nurses, teachers, and parents), and the 
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option for secondary screening by the optometrists or ophtalmologists, was suggested 

by the evidence. 
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CHAPTER FOUR 

AN EVALUATION OF THREE METHODS OF VISION SCREENING CURRENTLY 

AVAILABLE IN SOUTH AFRICA 

___________________________________________________________ 

 

4.1 INTRODUCTION 

 

In this chapter, the content of Chapters 2 and 3 are considered concomitantly. The 

reviews contributed to the selection of the three methods used to evaluate the visual 

performance of the participants. In selecting the three vision screening methods used in 

the collection of quantitative data, the researcher was aware that the methods did not 

test the same visual skills, but the focus was on the feasibility and reliability of the three 

methods, namely, the conventional method, computer software programme (Spectrum 

eyecare software) and the instrument (Optec®5000). The discussions in this chapter 

include a description of the research design and method of the study, in order to provide 

specific direction on how the data was collected and analysed. The evaluation of the 

three selected methods in this chapter contributed towards the formulation of strategies 

for improving school vision screenings at the PHC level in Chapter 6. 

 

4.2 RESEARCH DESIGN 

 

This research design was non-experimental in nature, with the practical classification of 

it being cross- sectional, comparative and descriptive with a quantitative approach. The 

inclusion of a number of different designs in this study was considered for the purpose 

of increasing confidence in the conclusions reached (Polit & Hungler, 2004:164). The 

cross-sectional design necessitated the collection of data at one point in time (Van der 

Walt & Van Rensburg, 2010:105). Data was collected on one occasion from different 

subjects, and study participants were randomly selected from three quintile 1 and 2 

schools from the foundation, intermediate and senior phases of learning. The 

comparative descriptive design of the quantitatively collected data was used to compare 

performance of the participants in each group using three different vision screening 

methods, and was described using statistical measures.  
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The quantitative research method was found to be appropriate since it focuses on 

gathering numerical data and generalizing it across groups. The researcher found the 

method to be aligned with the purpose of this research in determining a feasible and 

reliable vision screening method to detect visual anomalies among children of school-

going age. Since the data collected on the visual anomalies prevalent among children 

of school-going age in this research could only be numerically expressed, the 

quantitative data collected was numerically expressed and statistically analysed using 

the SPSS (Pallant, 2010:134).  The research design, procedure, data collection 

instruments, and data analysis methods were found to be appropriate by the researcher 

for addressing the research question of the study (stated in Chapter 1), and it allowed 

for a cautioned generalization to be made with other participants and settings beyond 

this study (Polit & Hungler, 2004:195).  

 

4.3 SAMPLING METHOD 

 

Participants were selected from eight schools in Ekurhuleni North in the subdistrict of 

Tembisa using the stratified probability sampling technique, from three randomly 

selected quintiles 1 and 2 schools in the province of Gauteng (Johannesburg). Using 

this type of sampling technique participants were divided into three groups of children in 

the foundation, intermediate and senior phases of learning. The final participants were 

proportionally selected from the different strata. The vision screenings were conducted 

over a period of three months on Wednesdays and Thursdays from 8h00 until 12h00. 

Data was collected from three stations manned by the researcher, and each child was 

evaluated using three different vision screening methods sequentially from the 

conventional, Spectrum eyecare software to  Optect5000, and with the tests timed. In 

addition, the performance of participants on the three different vision-screening methods 

was described, compared and interpreted.  

 

4.4 VALIDITY  

 

The ability of an instrument to measure the properties of the concept under study is 

defined as validity (DeVon et al., 2007). In the current study, content validity (also 

referred to as logical validity) was considered since it can play an important role in 
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providing information on the representativeness and clarity of items, and assist in 

improving an instrument through achieving recommendations from an expert panel (Polit 

& Beck, 2006). The choice of the three different methods of vision screening considered 

by the researcher in the current study was based on the literature reviews of Chapters 

2 and 3. The experts in the public and private sectors with the knowledge and experience 

of school vision screenings at the primary health care level were purposively selected 

and invited to participate in a doctoral forum to subjectively review content validity on 

vision screening methods (conventional, instruments and computer software) used in 

the current study (Zamanzadeh et al., 2015).  

 

The different methods of vision screening were presented to five experts in the field of 

primary eye care, consisting of two experts from public health management of eye care 

in the province of Gauteng (Johannesburg) and nationally (South Africa), one 

optometrist from the public health care sector, one optometrist from the private sector 

(specialising in paediatric optometry), and one ophthalmologist from the public sector. 

The experts evaluated the feasibility of the tests included in the three different vision 

screening methods, and the suitability of the tests for the population under study in 

detecting prevalent visual anomalies. The discussions and recommendations on content 

validation included not only the visual anomalies that the three different methods can 

detect, but also the visual anomalies that the methods can miss (Van der Walt & Van 

Rensburg, 2006:160). The content validity was therefore informed by the judgement and 

recommendations made by the panel of experts, and are presented below (refer to 

Annexure M for the transcripts). 

 

After presentation of the methods to be used to detect the visual anomalies among 

children of school-going age, the discussions began with the reviewers raising questions 

on the feasibility of using any of the three vision screening methods.   

 

The following questions were asked, debated, and discussed by the panel of reviewers: 

 Who will be using the vision screening tools? 

 Are the Grade R’s considered in the three different methods used in the study? 

 Are methods considered in this study cost effective? 
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 Are the methods fast, since the current health screeners are expected to detect 

other health problems (for example oral health, hearing, immunizations etc.) and 

not only vision screening? 

 Can technology be incorporated into school vision screenings? 

 Can vision screening instruments be incorporated into school vision screening 

programmes? 

 

 

The following recommendations were made by the panel of reviewers: 

  Tests included in the conventional method, such as the NPC and plus lens tests, 

maybe be considered if the vision screenings are conducted by optometrists. 

 The researcher to consider a basic test that can be applied to all school children 

from Grade R to the senior-phase of learning. 

 Computer software might be easy to use on children from the foundation to the 

senior phase of learning. 

 The researcher may have to consider grouping the tools to be used for vision 

screening in terms of vision development and age groups. 

 Instruments (such as spot screener) were found to be easy to use and could 

detect the refractive status and evaluate eye alignment using the Hirschberg test. 

 

Discussions with the reviewers focused on the personnel conducting vision screenings, 

costs, easiness and expediency of the methods. General agreement on the feasibility 

was that the tests to be included for vision screenings should consider that currently, 

school health nurses are the personnel conducting the vision screenings. There was a 

general agreement amongst the reviewers that easy, expedient, efficient and 

inexpensive methods could be ideal to be used amongst children of school going age in 

South Africa. However, a consensus among the panel members was that optometrists 

are the professionally qualified personnel to conduct school vision screenings. The three 

vision screening methods evaluated in the study were considered by the researcher, 

with the input of the reviewers kept in mind. However, the researcher also kept in mind 

some limitations of content validity which is bias (Zamanzadeh et al., 2015). 

Nonetheless, the reviewers were asked to suggest other feasible methods of vision 

screenings, which was done by some of the panel members who suggested instruments 
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(such as the spot screener, Keystone Telebinocular and Titmus/Optec) and computer 

software programmes that could be used to help minimize the study limitations. The 

three different methods are now discussed, with an explanation of how they were 

performed. 

 

4.5 DATA COLLECTION USING THREE DIFFERENT VISION SCREENING 

METHODS 

 

4.5.1 Conventional Method 

The conventional vision screening method evaluated distance VAs (right, left and both 

eyes), NPC and stereopsis, including using the plus two lens test to detect latent 

hyperopia. The Snellen chart, appears to be a universally accepted and preferred test 

for VA evaluation because it was found to be affordable, easy, efficient and expedient 

where time and resources are limited (Gouthaman et al., 2005; Benjamin, 2006:182). 

The plus lens test was used to investigate the hyperopia masked by accommodation 

and not revealed by non-cycloplegic refraction.  Measurements of VAs only were found 

to be inaccurate in detecting hyperopia of 3.00 to 5.00D with varying amounts of 

astigmatism up to 2.00D, because the measured VA of 20/30 (6/9) or better successfully 

identified by participants could result in a significant number of under-referrals 

(Rosenbloom & Morgan, 1990:479; Feldman et al., 2017). The plus lens test was 

included in the current study because poor reading ability, low intelligence test scores, 

learning difficulties and delay in visual perceptual skills development have been 

associated with uncorrected hyperopia (Benjamin, 2006:9).  

 

The NPC test was included as one of the conventional screening methods, that 

investigated CI (Rouse et al., in Scheiman & Wick, 2013:349; Rouse et al., 1998; 

Williams et al., 2005; Abdi et al., 2008; Shin et al., 2009). The evaluation of the NPC is 

often used as the sole means of diagnosing CI. A remote NPC is one of the typical 

characteristics of CI, with the others being a decompensated exophoria greater at near 

than at distance, which also contributes to binocular vision disorders (Rouse et al., 

1998). A link between CI and poor academic performance was found to exist by various 

studies (Williams et al., 2005; Abdi et al., 2008; Shin et al., 2009; Oberholzer et al., 
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2014). Thus, the researcher considered the NPC test to screen for detection of 

functional visual anomalies at near because it is fast, easy to perform and inexpensive. 

 

In the current study, near stereopsis was evaluated using the Random dot E test. The 

test can detect abnormalities of binocular function such as strabismus and amblyopia 

(Saladin, 2005; Lee & Kim, 2013). In addition to the evaluation of VAs and ocular 

alignment, stereopsis testing is one of the tests included in many paediatric vision 

screening programmes (refer to Table 3.1). The findings of the stereo test performed at 

distance and near under normal viewing conditions were not found to be different in 

investigating binocular anomalies (Wong et al., 2002). Although the test is easy and fast 

to perform it has financial implications which are less compared to other methods 

(software and instruments). The conventional tests were conducted on each learner 

sequentially starting with the evaluation of distance VA’s, followed by the plus lens test, 

then the NPC and stereoacuity. The time taken by each participant when screened using 

the conventional method was timed by the research assistant and recorded. 

 

4.5.1.1 Visual Acuities 

In this study, distance VAs were evaluated using the Snellen acuity chart at 6 metres. 

The rooms in which VAs were measured were well-lit, with subdued ambient room 

lighting and maximum natural lighting (sunlight) (standard room illumination). However, 

all glare was reduced with the lighting not directly on the surface of the chart to avoid 

reflections. The Snellen acuity chart was mounted on the wall at the child’s eye level. 

The height of the chart was continuously adjusted to the eye level of the study participant 

being screened. The evaluation of VAs was consistently measured for the right, left and 

both eyes, and spectacle occluders were used to evaluate the VAs monocularly.  

 

The measurement of VAs started with the 20/50 (6/15) line, and on successfully 

identifying optotypes in that line, the examiner moved progressively down to the 20/20 

(6/6) line. If the study participants were unable to read the 20/50 (6/15) line they were 

asked to identify the letters above the failed line (for example the 20/60 (6/20). The last 

line read correctly with each eye and both eyes was recorded. No misses were allowed 

for the line with 1-3 optotypes, only one miss was allowed for a line with 4-7 optotypes, 
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and two misses were allowed for a line with 8-11 optotypes according to Proctor in 

Department of Education (Colorado), (2006). 

 

The pass criteria with the Snellen chart was 20/30 (6/9) and better. Although the 20/20 

(6/6) VA was regarded as representing normal vision, 20/30 (6/9) vision in the paediatric 

population was found to be acceptable (Press & Moore, 1993:63). In this study the 

criteria for fail or pass was not used, but rather the measurements of VAs were put into 

three categories of normal (6/3.8(0.63) – 6/6 (1.00)), slightly reduced (6/6-1 (1.05) – 

6/9.5-3 (1.82)) and significantly reduced (6/12 (2.10) – 6/60 (10.00)) (Xiang et al, 2013). 

 

Study participants in the foundation phase of learning were evaluated using the Snellen 

illiterate/tumbling E. A plastic demonstrator ‘E’ was used by the examiner to evaluate 

participants lacking dexterity or cognition, to match the directional orientation in space 

(Press & Moore, 1993:51). The examiner explained and demonstrated to the 

participants how to respond to the test. Targets were presented to the study participants 

in the same sequence as the Snellen acuity chart, with the starting point being the 

20/200, just to check if the study participants understood the test. Thereafter, the 

measurements of VAs started with the 20/50 (6/15) line, and on successfully identifying 

the direction of the letter E on that line, the examiner progressively moved down to the 

20/20 (6/6) line.  

 

4.5.1.2 Plus Lens Test 

The plus lens test was performed using +2.00D lenses in front of both eyes and the right 

and left eyes with the Snellen acuity chart at 6 metres. A +2.00D lens was used instead 

of lenses of lesser power (for example +1.00 or +1.50), because many young hyperopes 

were found to have difficulty relaxing accommodation, especially if they have sufficient 

amplitudes of accommodation (Rosenbloom & Morgan, 1990:479). This test was done 

immediately following the VA evaluation on participants with 6/6 (20/20) VAs or better. 

Subsequently, the study participants were requested to read through a pair of +2.00D 

lenses from the best VA read monocularly and binocularly. The pass criterion was failure 

to read the letters (best VA) read with the plus lenses, and the fail criterion was when 

participants were successful in identifying their best VA letters through the +2.00D 

lenses. 
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4.5.1.3 Near Point of Convergence (NPC) 

The NPC test was conducted to investigate the amplitude of convergence. A receded 

NPC is one of the criteria used for diagnosing CI. In evaluating convergence ability 

(disparity and proximal vergence), accommodation is also stimulated (Scheiman & Wick, 

2013:13). In this study, an accommodative target of a 20/50 (6/15) letter was used to 

evaluate the NPC (Pang et al., 2010). On patients reporting transient blur or diplopia 

when shifting gaze from distance to near, sustained measures (three repeat measures) 

of the NPC helped identify the accommodative or convergence dysfunction. The 

reported diplopia without blur further than 10cm indicated a convergence problem, and 

the reported blur indicated the accommodative problem. The NPC was assessed in the 

same room with the same illumination for each school, using a 20/50 (6/15) single letter. 

The target of a single 20/50 letter was moved from 30 cm toward the study participants 

at a rate of 1 cm/sec. The target was stopped when the participant’s eyes were observed 

to fail to converge, or when the participants reported diplopia with the point of 

blurredness recorded, if reported (Carlson & Kurtz, 2004:50). The target was then 

moved away from participants at the same speed until the eyes were observed to re-

establish bi-fixation or they reported a single image. The break and recovery values 

were measured and recorded in centimetres. Three consecutive measurements were 

taken by the examiner and the mean values for break and recovery were used for data 

analysis. The expected criteria for break is 5 cm ± 2.5 and for recovery 7 cm ± 3.00 cms 

(Scheiman & Wick, 2013:13). 

 

4.5.1.4 Stereopsis 

Stereopsis was evaluated using the Randot stereo test conducted at a distance of 40cm, 

with the child wearing polaroids. The suppression check was done before proceeding 

with the test by asking the participants to identify the R (seen by the right eye) and L 

(seen by the left eye) with both eyes open, in order to analyse the visual balance of the 

two eyes. The evaluation of stereopsis started with the screening plates having simple 

geometric forms such as a circle, star, square, triangle, cross and the letter E acting as 

a control, with the disparity of 250 to 500 seconds of arc. These targets are screening 

plates to establish if the patient has stereoscopic fusion. Subsequently, with the 

participants having successfully identified the simple geometric forms, they were tested 

using the animal section. The animal section has sections A, B and C involving the task 
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of identifying the stereoscopic animal against the random dot background from the five 

different animals in each section. The threshold for the animal section ranges from 100 

to 400 seconds of arc with a random dot background. Upon the participants succeeding 

to identify the animal section, the Wirt circles section with ten sets of three circles was 

used. The Wirt circles disparities range from 20 to 400 seconds of arc (Duckman, 

2006:295).  

 

The test plate was held at a 45⁰ angle to the facial plane by tilting the plates at an oblique 

angle of approximately 450. Instructions to the subjects were simple and clear, and given 

in the language they understood (English, Sesotho or Zulu). The children were not 

allowed to move their heads nor the plates when the test was performed. The test was 

performed three times on each child to ensure reliability, with participants asked to 

identify geometric forms and indicate to the examiner which area appeared to have no 

form in it. If no quick response was received from the participants, the examiner did not 

conclude that they did not have stereoscopic fusion and therefore proceeded to the 

animals or Wirt circles sections. This was done because some participants could have 

been relying on monocular clues to depth.  

 

In scoring the results of this test, the examiner referred to the manual. The level of 

stereopsis of the last target chosen correctly was recorded as the child’s stereoacuity. 

If the participants missed identifying a different target on the line of targets, they were 

requested to look at the examiner who then went back to the preceding line to determine 

if participants were guessing (Duckman, 2006:295). 

 

4.5.2 Computer Software: Spectrum Eyecare 

The Spectrum eyecare software can be used for vision screening and eye examinations 

and was developed in 2009 (Digital Optometry, 2009). The programme is packed with 

approximately 200 tests including digital, visual acuity charts, balancing, astigmatism, 

binocular and auxiliary tests, such as the evaluation of muscle paresis (Hess screen). 

The programme has various advantages including a comprehensive library and letters 

that can be calibrated to any size; it is user-friendly, and one can customize own test 

sequences. The software consists of various tests for the evaluation of VAs including 

the LogMar, Snellen, and ETDRS, tumbling E’s /Landolt C’s and the LEA symbols. The 
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extensive library of LogMar consists of equally spaced letters, with classic functions of 

isolation and randomization of letters. The ranges of VAs using the LogMar chart are 

wide, from 6/190 to 6/3.8 (compares to the Snellen range of 6/60 to 6/4.5). Standardized 

binocular tests with anaglyphs for fixation disparity, duochrome balance, stereoacuity 

and the Worth 4 dot test can be conducted using the spectrum eyecare software. In this 

study, version 06 of the Spectrum eye care software was used. 

 

4.5.2.1 Distance Visual Acuities 

Using the programme, VAs were evaluated using the LogMar chart with the letters 

calibrated for a 3- metre testing distance. Monocular and binocular VAs at distance were 

evaluated, and the ready-made spectacle occluders were used to measure monocular 

VAs. The letters, numbers and symbols of the Spectrum eyecare software programme 

were calibrated for the testing distance of 3 meters in order to optimise quality of display 

for vision testing (Tahir et al., 2014). The LogMar chart was used because of its ability 

to maintain a consistent ratio between optotypes and spacing, no matter what the 

angular subtense of the optotype is. VAs measured using the LogMar chart ranged from 

6/190 to 6/3.8, with each line consisting of five optotypes equally spaced over a white 

background with a luminance of 342 cd/m2. The same procedure and criteria as those 

of the Snellen chart were utilised in measuring the VAs using the software programme. 

 

4.5.2.2 Stereopsis 

Stereopsis was evaluated with participants wearing red-green anaglyphs at a distance 

of 3m, with two targets of a star and a checkerboard of nine blocks. A star was the first 

target exposed to the study participants for screening and demonstration purposes (with 

approximately a target of ≥3000 secs/arc). Subsequently, participants were requested 

to identify targets (square) that appeared closest.This screened for stereopsis of 192” 

of arc (for all the blocks identified). The pass criterion for this test was the identified 

blocks with 192” of arc, and the failure criterion was failure to identify the star and any 

of the blocks with depth perception.  

 

4.5.2.3 Suppression 

Suppression was evaluated using the Worth-4-dot test with participants wearing red-

green anaglyphs. The test was conducted at a distance of 3m. The pass criterion was 
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when participants identified all four circles, and the failure criterion was when they 

reported seeing two or three circles, or seeing the two and three circles intermittently. 

 

4.5.3 Instrument: Optec®5000 

The Optec®5000, a product of the Stereo Optical Company, was the vision screening 

instrument used to collect data in the current study. The instrument is designed to be a 

precise, quick, accurate and reliable screener, and allows the keeping of confidential 

records of those screened. The Optec instrument was used in the current study because 

of its ability to investigate near VAs and binocular functional visual skills (lateral phoria 

at distance and near), which are the important visual skills required for learning. 

 

The instrument has both external and internal features. The external features consist of 

the forehead activator, headrest tissue, lens system, observation doors, and instrument 

base, allowing for the evaluation of distance and near VAs, as well as for measurements 

of lateral phorias at distance (6m) and near (40cm). The instrument has a built-in baffle 

assembly isolating the left and right eye, eliminating unwanted reflective light to 

guarantee true binocular and monocular tests. Up to 12 slides can be mounted on a 

rotatable drum for the easy replacement or removal of the slides in seconds. These 

slides are trans- illuminated to eliminate glare and reflection for a more accurate image, 

therefore providing a more accurate test. The checkerboard gratings optotype used was 

in the study for testing both distance and near VAs. If a stereoscope machine is utilized, 

it is recommended that all participants not fulfilling the pass criteria should be 

rescreened, using a wall chart (Proctor, in Department of Education (Colorado), 2006). 

Resolution acuity at distance and near using gratings located in different positions (up, 

down, right or left) was evaluated using the instrument. 

 

Fixation errors were tested by presenting flickering bars three times in the participant’s 

natural blind spot. Problems such as participants looking somewhere other than the 

square, head improperly aligned in the brow rest, or unclear test instructions (or 

participants not understanding or following instructions during testing) indicated that the 

participant could not be evaluated using the instrument. For the fixation errors that were 

two to three out of three, the test was repeated for the other eye; for fixation errors 1/3 

there was no need to repeat the tests; and for participants with 0/3 fixation errors, the 
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test was not repeated and the evaluation of vision using the instrument proceeded. In 

investigating false positives, three random pauses on presentation of the targets were 

undertaken. False positive errors indicated a problem with testing, including the 

participants guessing the positions of the targets. The test was repeated if there were 

false responses two to three out of a total of three responses.  

 

The instrument was not used in the foundation phase because of fixation errors and 

false positive responses caused by confusion of not understanding the tests, thus the 

only results recorded for the instrument were for children in the intermediate and senior 

phases of learning. 

 

4.5.3.1 Distance and Near Visual Acuity 

In measuring VAs at distance and near, participants were asked to look into the 

instrument. All slides were viewed in the far point mode, and repeated in the near point 

mode. The examiner concentrated on providing clear instructions and descriptions of 

the test targets. The test was performed under normal room lighting, but care was taken 

to avoid light shining on the lenses or on the participant's face. In measuring distance 

and near VAs the dial was set at one and three respectively, with testing always 

beginning with the right eye. The participants were asked to lean into the machine, 

depressing the forehead trigger. They were then requested to identify the location (up, 

down, left or right) of the block that was different from the others. The identification 

process of a different target began from 20/50 (6/15) to the best VA. Tthe best VAs 

demonstrated by the study participants were then recorded. This was the procedure for 

both the evaluation of distance and near VAs.  

 

4.5.3.2 Lateral Phorias at Distance and Near 

In evaluating the lateral phorias at distance and near, a horizontal line of letters with an 

arrow pointing at the numbers indicated the lateral phorias at distance and near, with 

the button adjusted for near and distance. The test was performed with both eyes open.  

 

4.5.3.3 Stereopsis 

Stereopsis testing with similar targets (gratings) to those used when VAs were 

evaluated.  Participants were requested to identify the location (up, down, left or right) 
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of the block with disparity. In testing if the procedure was reliable, re-testing was 

conducted when necessary, determined by the number of fixation or false positive 

errors. However, poor responses to the stereopsis test were found in all participants. 

The problems encountered in measuring the stereoacuity using the instrument were due 

to lack of understanding of the instructions given, and fixation losses, which caused 

many false positive responses. The results of stereopsis evaluated using Optec were 

therefore discarded and excluded in the analysis of the data collected using the 

instrument. 

 

4.6 STATISTICAL ANALYSIS OF COLLECTED DATA 

 

In order to uphold confidentiality and protect personal information, an identification 

number for each participant and for each school was allocated. The results of the data 

collected included the school codes, and participant’s age, phase of learning, and 

gender, and included vision screening results of the three methods used (refer to 

Annexure P). The results were captured and encoded by an independent data capturer 

on an Excel spreadsheet and imported into Statistical Package for Social Sciences 

(SPSS). The results were analysed by an independent statistician from Khumbula 

projects, using the SPSS programme. Covariates were indicated as age, phase of 

learning, gender, and findings of the three vision screening methods. The data collected 

focused on the performance of the three phases of learning using three different 

methods of vision screening. The SPSS software was used for descriptive statistics and 

one-way analysis of variance (ANOVA), for the analysis of the distance VAs evaluated 

using the three different vision screening methods. 

 

4.6.1 Descriptive Statistics 

Descriptive statistics were used in this study to describe and synthesize the collected 

raw data. In order to describe the distributions adequately, measures of variability 

expressing the extent to which scores deviate from one another and included 

calculations of frequencies, means, standard deviations, standard errors and confidence 

intervals (Polit & Hungler, 2004:451-459).    
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4.6.2 Parametric vs Non-Parametric Statistics 

Even though parametric statistics assume normally distributed scores, statistics writers 

argue that most of the approaches of parametric statistics are fairly robust, allowing for 

minor violations of assumptions, especially if the sample is of good size, which was the 

case in the current study (n=209) (Cone & Foster, in Pallant, 2010:111). The researcher 

had several reasons for choosing to use parametric tests in analysing the data collected 

(excluding the categorical data of stereopsis and suppression tests collected using the 

Spectrum eyecare software). One of the reasons considered was that parametric tests 

perform well with continuous data that is not normal, if the sample guidelines are 

satisfied as indicated in Table 4.1.  

 

Table 4.1:  Sample guidelines for parametric test 

Parametric Analyses        Sample size guidelines for non-normal data 

1-sample test        Greater than 20 

2-sample test        Each group should be greater than 15 

One-way Anova 2-9 groups, each group should be greater than 15 

      10-12 groups, each group should be more than 20 

Developed by Minitab (http://blog.minitab.com/blog/adventures-in-statistics-2/choosing-between-a-nonparametric-

test-and-a-parametric-test accessed 11/04/2017  

 

A common assumption with non-parametric tests is that data for all groups must have 

the same spread (dispersion), and that should the groups have a different spread, the 

tests might not provide valid results. Parametric tests were therefore considered, since 

they have been found to have more statistical power than nonparametric tests. Thus, 

one is more likely to detect a significant effect when one truly exists (Sedgewick, 2012). 

 

4.6.3 Tests of Statistical Significance 

Tests for statistical significance in this study were used to test the significance of the 

distance VA data collected from the participants in the three phases of learning (Polit & 

Hungler, 2004: 523). The visual acuities measured at distance for the right, left and both 

eyes were the only common visual skills evaluated using the three different methods of 

screening. Using the Spectrum eyecare software to investigate the binocular status of 

the participants, stereopsis and suppression were evaluated with categories of pass and 

fail used (Digital optometry, 2009). The stereopsis and suppression findings using the 

http://blog.minitab.com/blog/adventures-in-statistics-2/choosing-between-a-nonparametric-test-and-a-parametric-test%20accessed%2011/04/2017
http://blog.minitab.com/blog/adventures-in-statistics-2/choosing-between-a-nonparametric-test-and-a-parametric-test%20accessed%2011/04/2017
http://support.minitab.com/en-us/minitab/17/topic-library/basic-statistics-and-graphs/power-and-sample-size/what-is-power/
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Spectrum eyecare software could not be compared to those of the conventional method 

since only the categorical data was captured. The binocular status evaluated using the 

instrument included the measurements of lateral phorias at distance and near, 

compared to the conventional and Spectrum eyecare software which uses different 

methods.  

 

4.6.3.1 One-Way Analysis of Variance 

Analysis of variance (ANOVA) is an extension of the t-test, permitting the researcher to 

compare more than two means simultaneously. This test uses variance to calculate a 

value reflecting differences between two or more means (Van der Walt & Van Rensburg, 

2006:183). One-way ANOVA was therefore conducted to explore the performance 

differences across children in the three phases of learning on the distance VAs 

evaluated, using the three different vision screening methods of conventional, computer 

eyecare software (Spectrum), and instrument (Optec®5000).  

 

4.7 DEMOGRAPHIC DATA 

 

4.7.1 Sample Size 

A total number of 140 children were randomly selected per school, with 20 children from 

each grade (that is from Grades 1 to 7). A total sample of 420 children were expected 

from the three schools for vision screening. Included in the study were participants with 

signed consent and assent forms, as well as those able to complete any two or more 

screening tests out of the three different methods. Twenty-eight per cent (n=118) of 

children from 420 randomly selected participants did not return their signed consent 

forms and were therefore not included in the study. Forty children (10%) from the three 

schools were absent on the day the vision screenings were conducted. The results of 

51 (12%) children screened were not used in the study due to them having failed most 

of the tests through lack of understanding of the tests performed, and thus poor 

responses could not be registered since their results were not recordable. Two children 

were not included in the study as one child was monocular and failed all the tests and 

the other one did not have light perception in both eyes due to scarred corneas.  

 



119 | P a g e  

 

Therefore, the participation rate was 50% with the final sample size of 209 

schoolchildren from quintile 1 and 2 schools, with a high margin error (±6.6%), compared 

to the margin error (±4.5%) of the anticipated 420 paricipants. Due to the low 

participation rate, the results of using the three different vision-screening methods could 

not be generalized to the entire population. However, the purpose of this study was to 

compare the performance of children of school going age using the three different vision-

screening methods and not the prevalence of visual impairments in the different age 

groups. From the final sample of 209 participants VAs were evaluated using the 

conventional method and 189 for stereoacuity and NPC (break and recovery) were 

successfully evaluated. Of the 209 participants 19 (9%) were excluded from the 

evaluation of NPC and stereopsis due to lack of binocularity (anisometropia, strabismus, 

high refractive errors in both eyes) and the others due to poor responses to the tests.  

 

Two hundred and eight (n=208) participants were evaluated using the spectrum eyecare 

software, with one participant excluded due to poor performance. However, the 

participants who lacked binocularity due to anisometropia and high refractive errors 

were allocated the score of ‘fail’, since categorical scores (1 = pass & 0 = fail) were used 

in collecting data for stereopsis and suppression tests. Optec® 5000 instrument was not 

used on all the participants in the three phases of learning. Participants from the 

foundation phase were excluded because of confusion and lack of understanding of 

instructions given by the researcher. Therefore, the participants successfully evaluated 

using the instrument were those from the intermediate and senior phases (n = 132) of 

learning.  

  

4.7.2 Phases of Learning 

Two hundred and nine children from the three phases of learning, namely, foundation 

(Grade R - 3), intermediate (Grade 4 - 6), and Senior (7 - 10) phases of learning 

participated in the study. The majority of participants were from the intermediate phase 

(n = 102, 49%), followed by the foundation phase (n = 67, 32%), with the lowest number 

of participants from the senior phase (n = 40, 19%), as shown in Table 4.2. 
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Table 4.2: Frequency distribution of the study participants in the three phases of 
learning (n=209) 

Phase Count (n) Percentage (%) 

Foundation Phase 67 32.0 

Intermediate Phase 102 48.8 

Senior Phase 40 19.2 

Total 209 100 

 

 

4.7.3 Age and Gender 

Of the 209 participants successfully evaluated in this study using the conventional 

method, their ages ranged from 5 to 15 years, with 106 (51%) males and 103 (49%) 

females. A high percentage of participants (38%) were 11-12- years-olds, 19% were 9-

10 year-olds, and 136% were 13-15 year-olds.  The lowest percentage (13%) was in the 

age group of 7-8 year olds, as shown in Table 4.3. 

 

Table 4.3: Distribution of the visually screened participants by age and gender 

Age (years) Count (n) Percentage (%) 

5 -6 29 14 

7-8 27 13 

9- 10 40 19 

11 - 12 78 38 

13 -15 34 16 

Total                  209 100 

   

 

The mean age of the sample was 10.13 years ± 2.45 years, as seen in Table 4.4. The 

ages of the participants were not normally distributed, with negative skewness (-0.960) 

to the right due to the ages being clustered (63.6%) around the age groups of 10 and 

13 years old, with a negative kurtosis = -0.950. Dividing the skewness statistic (-0.463) 

by the skewness standard deviation (0.168) = -2.76, a value of greater than ±1.96 was 
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obtained and therefore, as a rule of thumb, the skewness suggested a non-normal 

distribution.  

 

Table 4.4: Descriptive statistics for age in years (n=209) 

Mean Median Std 

Deviation 

Kurtosis Skewnes Std Error 

(Kurtosis) 

Std Error 

(Skewness) 

Min Max Range 

10.13 11.00 2.45 -0.96 -0.46 0.17 0.34 5 15 10 

 

 

4.8 RESULTS OF THE VISION SCREENING METHODS 

 

4.8.1 Conventional Vision Screening Method 

Binocular and monocular distance VA using the Snellen acuity charts were successfully 

evaluated on 209 randomly selected participants, using the conventional screening 

method.   

 

4.8.1.1 Snellen Visual Acuities  

Visual acuities were evaluated using the Snellen chart for the right, left and both eyes. 

Recordings of measured VA were in Minimum Angle of Resolution (MAR) instead of 

Snellen notation. Minimum angle of resolution of ≤1.00 (6/6) was regarded as normal, 

≥1.05 (6/6-1) to 1.95 (6/9.5-4) was regarded as slightly reduced, and ≥2.00 (6/12) to 10.00 

(6/60) was regarded as significantly reduced (Xiang et al., 2013). 

 

a) Binocular distance visual acuities  

Binocular distance VA was measured successfully on 209 participants. The frequency 

of VA in the range of 6/3.8(0.63) to 6/6 (1.00) was found to be high (82.8%), compared 

to the 10.5% for slightly reduced (6/6-1 (1.05) - 6/9.5-4 (1.95)) and 6.7% for significantly 

reduced (6/12 (2.10) – 6/48 (7.59)) VA, as shown in Table 4.5. 
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Table 4.5: Distribution of binocular distance VA 

Visual Acuities             Count (n)    Percentage (%) 

Snellen 

Notation 

MAR   

6/3.8 – 6/6 0.63-1.00   173      82.8 

6/6-1 -  6/9.5-4 1.05-1.74    22      10.5 

6/ 12 – 6/48 

Total  

2.10-7.59    14 

   209 

      6.7 

    100 

 

The mean binocular VA for the foundation (M = 1.09, SD = 0.98), intermediate (M = 

1.13, SD = 0.91) and senior (M = 1.02, SD = 0.96) phases of learning were almost similar 

and within the slightly reduced VA for the three groups, as shown in Table 4.6. The 

calculated standard deviation determined for the three phases of learning was found to 

be low, therefore indicating that the values for binocular distance VAs did not vary much 

about the mean.  

 

Table 4.6: Descriptive statistics for binocular distance VA in MAR by learning 
phases 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Foundation 67 1.09 0.98 0.12 0.85 1.33 0.67 7.59 

Intermediate 102 1.13 0.91 0.09 0.95 1.31 0.63 6.03 

Senior 40 1.02 0.96 0.15 0.71 1.32 0.67 6.31 

Total 209 1.20 0.94 0.07 0.97 1.22 0.63 7.59 

 

The 95% confidence intervals varied across the foundation (CI = 0.12 - 1.33; SE = 0.12), 

intermediate (CI = 0.95 -1.31; SE = 0.09) and senior (CI =0.71 - 1.32; SE = 0.15) phases 

of learning, as shown on Table 4.6. However, the overall sample mean for distance 

binocular VAs was 1.20 (6/6+2 ), indicating that there is a 95% probability that the mean 

score for this test for all learners lies between 0.97 (6/4.8 -2) and 1.22 (6/6-2).                    
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b) Distance visual acuities of the right eye 

Distance VA for the right eyes was measured successfully on 209 participants. The 

frequency of normal distance VA of the right eyes in the normal range was found to be 

high  (82.8%) compared to the 10.5% for slightly reduced VA and 6.7% for significantly 

reduced VA, as shown in Table 4.7. 

 

Table 4.7: Distribution of the distance VA for the right eyes 

Visual Acuities                    Count (n)          Percentage (%) 

Snellen 

Notation 

MAR   

6/3.8 – 6/6 0.63-1.00    173     82.8 

6/6-1 -  6/9.5-4 1.05-1.74    22     10.5 

6/ 12 – 6/48 

Total  

2.10-7.59    14 

   209 

     6.7 

     100 

 

The mean VA of the right eyes for the foundation (M = 1.20, SD = 1.10), intermediate 

(M = 1.13, SD = 1.13) and senior (M = 1.08, SD = 1.25) phases of learning were almost 

similar, and within the slightly reduced VA range for the three groups, as shown in Table 

4.8. The calculated standard deviations determined suggested that the values for the 

distance VA of the right eyes did not vary much about the mean.  

 

Table 4.8: Descriptive statistics for distance VA in MAR for the right eyes by 
learning phases 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Foundation 67 1.20 1.10 0.14 0.93 1.47 0.67 8.71 

Intermediate 102 1.13 1.13 0.11 0.91 1.35 0.63 10.00 

Senior 40 1.08 1.25 0.20 0.68 1.48 0.67 8.32 

Total 209 1.28 1.46 0.10 1.08 1.48 0.63 10.00 

 

The 95% confidence intervals varied across the foundation (CI = 0.93 - 1.47, SE = 0.14), 

intermediate (CI = 0.91 - 1.35; SE = 0.11) and senior (CI = 0.68 - 1.48; SE = 0.20) 
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phases of learning. However, the overall sample mean for distance VA of the right eye 

was 1.28 (6/7.5-2), indicating that there is a 95% probability that the mean score for this 

test for all learners lies between 1.08 (6/6 -2) and 1.48 (6/7.5-2).                      

 

c) Distance Visual Acuities of the left eyes 

The frequency of normal distance VA of the left eyes was found to be different from that 

for binocular and right eyes VAs. The majority of participants (73.2%) had normal VAs, 

compared to 18.2% that had slightly reduced VA, and 8.6% had significantly reduced 

VA, as shown in Table 4.9. 

 

Table 4.9: Distribution of the distance VA for the left eyes 

Visual Acuities                  Count (n)     Percentage (%) 

Snellen 

Notation 

MAR   

6/3.8 – 6/6 0.63 -1.00   153     73.2 

6/6-1 -  6/9.5-3 1.05 – 1.82    38     18.2 

6/ 12 – 6/60 

Total  

2.00 -10.00    18 

    209 

    8.6 

     100 

 

The mean VA of the left eyes for the foundation (M = 1.28, SD = 1.46), intermediate (M 

= 1.14, SD = 0.83) and senior (M = 1.35, SD = 2.01) phases of learning were different, 

as shown in Table 4.10. The standard deviations for the foundation and senior phases 

of learning were found to be higher than that of the intermediate phase. The low standard 

deviation for the mean of participants in the intermediate phase implied that the scores 

for the left eyes distance VA were very close to the mean. The foundation and senior 

phases of learning had standard deviations that were high, indicating that the scores for 

the left eyes were spread out from the mean. The variance in the means of both the 

foundation and senior phases of learning could be attributed to the outliers of the 

maximum VA of 6/60 (MAR = 10.00), which influenced the means in both phases 

(foundation and senior) of learning.  
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Table 4.10: Descriptive statistics for VA in MAR for the left eyes at 6m by learning 
phases 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Foundation 67 1.28 1.46 0.10 1.08 1.48 0.63 10.00 

Intermediate 102 1.14 0.83 0.08 0.98 1.30 0.63 6.03 

Senior 40 1.35 2.01 0.32 0.71 2.00 0.67 10.00 

Total 209 1.27 1.46 0.10 1.07 1.46 0.00 10.00 

 

The 95% confidence intervals varied across the foundation (CI = 1.08 - 1.48; SE = 0.10), 

intermediate (CI = 0.98 - 1.30; SE = 0.08) and senior (CI = 0.71 - 2.00; SE = 0.32) 

phases of learning. However, the overall sample mean for distance VA of the left eye 

was 1.27 (6/6-3) indicating that there was a 95% probability that the mean score for this 

test for all learners lies between 1.07 (6/6 -1) and 1.46 (6/7.5-2).                      

 

4.8.1.2 Nearpoint of Convergence 

 

a) Nearpoint of convergence break point 

The NPC test was evaluated successfully on 189 participants. Of these, 24 (12.7%), did 

not report diplopia or blur, thus the reported NPC of zero for both break and recovery. 

Of the 189 participants assessed, 15 (5.3%) failed the test as they reported diplopia at 

a point further than 7.50 cm, while 82% reported diplopia within the normal limits (5 ± 

2.5 cm) of break for the near point of convergence, therefore indicating that 95% passed 

the test as shown in Table 4.11 (Scheiman & Wick, 2013:13).  

 

Table 4.11: Distribution of the nearpoint of convergence (break) in cm 

Category  
(cm) 

Count (n) Percentage 
(%) 

Description 

0 
  

24 12.7 Very High (No blur reported) 

2.0 – 7.5 
 

155 82.0 Good 

>7.5 – 15.0 
 

10 5.3 Reduced 

Total 189 100  
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The mean NPC for break found for the three phases of learning were foundation (M = 

2.93cm, SD = 1.56), intermediate (M = 3.34cm, SD = 2.57), and senior (M = 4.92cm, SD 

= 3.06), with all within the normal limits (Table 4.12). The means for the three phases of 

learning however, were found to be different. The standard deviation for the foundation 

phase was found to be low, therefore implying that the scores for the NPC break were 

very close to the mean. The intermediate phase followed by the senior phase of learning 

had standard deviations that were high (SD = 2.57 and SD = 3.06 respectively) 

indicating that the scores for the NPC break were spread out from the mean. The 

variance in the mean of both the intermediate and senior phases of learning could be 

attributed to the outliers of the NPC for break point greater than 7.5 cm, since in the 

foundation phase there were no participants with below normal break point. The 

intermediate and senior phases had 4% and 15% of participants, with NPC break above 

7.5 cm respectively.  

 

Table 4.12: Descriptive statistics of different phases of learning and NPC break 
point in cm 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Foundation 54 2.93 1.56 0.21 2.50 3.35 0 7 

Intermediate 96 3.34 2.57 0.26 2.82 3.86 0 15 

Senior 39 4.92 3.06 0.49 3.93 5.91 0 15 

Total 189 3.55 2.54 0.18 3.19 3.91 0 15 

 

Table 4.12 shows the descriptive statistics of the different phases of learning, and the 

NPC break point in centimetres. The 95% confidence intervals for NPC break point 

varied across the foundation (CI = 2.50 - 3.35; SE = 0.21), intermediate (CI = 2.82 - 

3.86; SE =0. 26) and senior (CI = 3.93 - 5.91; SE = 0.49) phases of learning. However, 

the overall sample mean for the NPC breakpoint was 3.55cm, indicating that there is a 

95% probability that the mean score for this test for all learners lies between 3.19cm 

and 3.91cm, which falls within the normal range.                      
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b) Nearpoint of convergence recovery 

The NPC test was evaluated successfully on 189 participants. Of these, 24 (12.7%) did 

not report diplopia or blur, thus the reported NPC of zero for both break and recovery. 

Of the 189 participants assessed, 7 (3.7%) failed the test, and 83.6% reported seeing 

the target as single after reporting diplopia within the normal limits (7 ± 3 cm) of recovery 

for the NPC, as shown in Table 4.13 (Scheiman & Wick, 2013:13).  

 

Table 4.13: Distribution of the NPC recovery point in cms 

Category 
(cm) 

Count 
(n) 

Percentage 
(%) 

Description 

 
0 
  

 
24 

 
12.7 

 
Very High (No blur reported) 

4.0 – 10.0 
 

158 83.6 Good 

>10 
 

7 3.7 Reduced 

Total 189 100  

 

As shown in Table 4.14 the mean NPC for recovery found for the three phases of 

learning were foundation (M = 5.85cm, SD = 2.51), intermediate (M = 6.05cm, SD = 

3.52), and senior (M = 7.56cm, SD = 3.63). The means for the three phases of learning 

were found to be different. The standard deviation for the foundation phase was low 

compared to those of the other two phases of learning and therefore implied that the 

scores for the NPC recovery were very close to the mean. The intermediate and senior 

phases of learning both had standard deviations that were high (SD = 3.52 and SD = 

3.63 respectively), indicating that the scores for the NPC recovery were spread out from 

the mean. The variance of the means for both the intermediate and senior phases of 

learning could be attributed to the outliers of the NPC recovery being greater than 10cm, 

since for the foundation phase, no participants with recovery points beyond 10cm were 

found. The intermediate and senior phase had 4% and 7% participants respectively, 

with NPC recovery points above 10cm. Table 4.14 demonstrates the descriptive 

statistics of different phases of learning and NPC recovery points. 
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Table 4.14: Descriptive statistics of different phases of learning and NPC 
Recovery 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Foundation 54 5.85 2.51 0.34 5.17 6.54 0 10 

Intermediate 96 6.05 3.52 0.36 5.34 6.77 0 20 

Senior 39 7.56 3.63 0.58 6.39 8.74 0 20 

Total 189 6.31 3.33 0.24 5.83 6.79 0 20 

 

The 95% confidence intervals for NPC recovery varied across the foundation (CI = 5.17 

- 6.54; SE = 0.34), intermediate (CI = 5.34 - 6.77; SE = 0.36), and senior (CI = 6.39 - 

8.74; SE = 0.58) phases of learning (Table 4.14). However, the overall sample mean for 

the NPC recovery point was 6.31cm, indicating that there is a 95% probability that the 

mean score for this test for all learners lies between 5.83cm and 6.79cm.                      

 

4.8.1.3 Stereoacuity 

Stereoacuity was assessed successfully on 189 participants. Twenty (10%) participants 

failed the test due to lack of binocularity and poor responses, thus their findings are not 

included in the statistical analysis. The criteria used for the ranking of results of 

stereopsis testing (in seconds of arc) using the Randot stereo test are shown in Table 

4.15. 

 

Table 4.15: Ranking of results for stereoacuity testing in seconds of arc relevant 
to a paediatric population (reproduced from Griffin & 2002, pp. 65) 

Rank Description Stereoacuity (Random dot E) 

(Seconds of arc) 

5 Very strong <30 

4 Strong 31-50 

3 Adequate 51-100 

2 Weak 101-600 

1 Very Weak >600 
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Of the 189 participants assessed, a high percentage (93%) had stereoacuity better than 

100” of arc compared to 13 (7%) that had weak stereoacuity (>100”), as shown in Table 

4.16. 

 

Table 4.16: Distribution of stereo acuities in seconds of arc for the three phases 
of learning 

Category  

(seconds of arc) 

Count (n) Percentage 

(%) 

Very Strong (<30) 63 33 

Strong (31-50) 69 37 

Adequate (51-100) 44 23 

Weak (101-600) 13 7 

Total 189 100 

 

The mean stereoacuity found for the three phases of learning for the foundation (M = 

79.35” of arc, SD = 89.94), intermediate (M = 55.73” of arc, SD = 60.97), and senior (M 

= 47.95” of arc, SD = 31.99) were different. The standard deviation for the senior phase 

was found to be low, and therefore meant that the scores for the stereoacuity were very 

close to the mean. This indicated that stereoacuity scores for the intermediate and 

foundation phases were spread out from the mean. The variance in the means of both 

the intermediate and foundation phases of learning could be attributed to the outliers of 

the stereo acuities >200” of arc of 2% and 13% respectively, as shown in Table 4.17. 

 

The 95% confidence intervals for the stereoacuities varied across the foundation (CI = 

54.80 - 103.90; SE = 12.24), intermediate (CI = 43.37 - 68.08; SE = 6.22), and senior 

(CI = 37.58 - 58.32; SE = 5.12) phases of learning (Table 4.17). However, the overall 

sample mean for stereoacuity was 60.87” of arc indicating that  there is a 95% probability 

that the mean score for all learners lies between 51.23” of arc and 70.51” of arc which 

is within the normal ranges of stereoacuity.                     
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Table 4.17: Descriptive statistics of different phases of learning and stereoacuity 
in secs of arc 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Foundation 54 79.35 89.94 12.24 54.80 103.90 20 500 

Intermediate 96 55.73 60.97 6.22 43.37 68.08 20 500 

Senior 39 47.95 31.99 5.12 37.58 58.32 20 200 

Total 189 60.87 67.17 4.89 51.23 70.51 20 500 

 

4.8.1.4 Time 

Time was measured in minutes for all tests performed using the conventional method. 

This was evaluated on all the 209 study participants, including those who failed the 

stereoacuity and NPC tests. The distribution of time taken was leptokurtic towards the 

left, therefore indicating that of the 209 participants, 56.5% (n = 118) took less than 5 

minutes to be visually screened using the conventional method. With 43.5% (n = 91) of 

the participants having taken more than five minutes to be screened using the 

conventional method, the outliers of high scores more than nine minutes resulted in the 

long tail of the distribution towards the right. The distribution of time scores for the three 

phases of learning is shown in Figure 4.1  
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Figure 4.1: Distribution of time (in minutes) for the three phases of learning. 

 

The mean for the time (in minutes) taken for the conventional screening method was 

different for the three phases of learning foundation (M = 7.49mins, SD = 1.07), 
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intermediate (M = 4.25mins, SD = 0.38), and senior (M = 4.35mins, SD = 0.80). The 

mean for time taken for screening the foundation phase was ≥5mins compared to those 

for the intermediate and senior phases of learning. The mean for the intermediate phase 

was less, with a low standard deviation, thus indicating that the scores for the time taken 

to screen them were closer to the mean and not spread out compared to the foundation 

and senior phases of learning, as shown in Table 4.18. 

 

The 95% confidence intervals for the time scores varied across the foundation (CI = 7.23 

- 7.86; SE = 0.16), intermediate (CI = 4.18 - 4.33; SE = 0.04), and senior (CI = 4.08 - 

4.61; SE = 0.13) phases of learning. However, the overall sample mean for the time 

taken was 5.31 minutes, indicating that there is a 95% probability that the mean score 

for this test for all learners lies between 5.08 and 5.54 minutes.                      

 

Table 4.18: Descriptive statistics time in minutes to screen participants in three 

phases of learning 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Foundation 67 7.49 1.07 0.16 7.23 7.75 5.17 11.3 

Intermediate 102 4.25 0.38 0.04 4.18 4.33 3.00 5.45 

Senior 40 4.35 0.80 0.13 4.08 4.61 3.00 7.80 

Total 209 5.31 1.67 0.12 5.08 5.54  3.00 11.3 

 

4.8.2   Computer Software: Spectrum Version 6.0 

The spectrum version 6.0 software programme screened the distance VAs binocularly 

and monocularly, stereoacuity and suppression. In evaluating distance VAs, the LogMar 

chart consisting of equally spaced letters, with classic functions of isolation and 

randomization of letters. The LogMar chart was selected in order to compare the 

performance of the participants to the VAs measured using the Snellen chart. 

Stereoacuity and suppression were evaluated using the software to investigate the 

binocular status of the participants, although categorical data was collected. 

Nonetheless, the other tests for astigmatism, balancing, colour vision, horizontal and 
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vertical fixation disparity included in the software programme could not be used since 

they were found not to be relevant for the vision screening procedures. 

 

4.8.2.1 Visual Acuities 

Participants in the foundation phase had their VAs evaluated using the LEA symbols 

and those in the intermediate and senior phases of learning were evaluated using 

alphabets. Two hundred and eight (208) participants were successfully screened using 

the computer software, with one participant from the foundation phase not included in 

the study as their responses were poor due to lack of understanding the instructions 

given by the researcher. The letters used to measure VAs were calibrated for the 

distance of 3 metres. Recordings of the measured VAs were in minimum angle of 

resolution. 

 

a) Binocular distance visual acuities 

Binocular distance VAs were measured successfully on 208 participants. The frequency 

of normal binocular distance VAs in the range of 6/3.8(0.63) to 6/6 (1.00) was found to 

be high (85.6%) compared to the 9.1% for slightly reduced (6/6-1 (1.05) - 6/9.5-4 (1.95)) 

and 5.3% for significantly reduced (6/12 (2.10) – 6/48 (7.59)) VAs, as shown in Table 

4.19.  

 

Table 4.19: Distribution of binocular distance VAs 

Visual Acuities                               Count (n)          Percentage 

(%) 

Snellen 

Notation 

MAR   

6/3.8 – 6/6 0.63 -1.00 178 85.6 

6/6-1 -  6/9.5-4 1.05 – 1.74 19 9.1 

6/ 12 – 6/48 

Total  

2.10 – 7.59 11 

208 

5.3 

100 

 

The mean binocular VAs for the foundation (M = 0.87, SD = 0.68), intermediate (M = 

0.91, SD = 0.63), and senior (M = 0.75, SD = 0.47) phases of learning were almost 

similar within the range of slightly reduced VAs. The standard deviation for the senior 
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phase was found to be low, and therefore suggested that the scores for distance 

binocular vision were very close to the mean compared to the foundation and 

intermediate phases of learning. The intermediate phase, followed by the foundation 

phase, had standard deviations that were higher (SD = 0.63 and SD = 0.68, 

respectively), indicating that their scores were spread out from the mean. The variance 

in the means of both the intermediate and foundation phases of learning could be 

attributed to the outliers of the maximum VAs of ≥4.00 (6/24) compared to the senior 

phase with the maximum VA of 2.88 (6/15-3). The descriptive statistics for VAs in MAR 

for both eyes are shown in Table 4.20. 

 

Table 4.20: Descriptive statistics for VAs in MAR for both eyes at 6m by learning 
phases 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Foundation 66 0.87 0.68 0.08 0.70 1.04 0.63 4.79 

Intermediate 102 0.91 0.63 0.06 0.79 1.04 0.63 4.00 

Senior 40 0.75 0.47 0.07 0.60 0.90 0.63 2.88 

Total 208 0.87 0.62 0.04 0.78 0.95 0.63 4.79 

 

Although there is a slight difference between the means of the three phases of learning 

for VAs of both eyes at distance, they all fell within the normal ranges (of better than 

6/6). The 95% confidence intervals varied across the foundation (CI = 0.70 - 1.04; SE = 

0.08), intermediate (CI = 0.79 - 1.04; SE = 0.06), and senior (CI = 0.60 - 0.90; SE = 0.07) 

phases of learning. However, the overall sample mean for distance binocular VAs using 

the Spectrum eyecare software was 0.87 (6/4.8-1), indicating that there is a 95% 

probability that the mean score for this test for all learners lies between 0.78 (6/3.8 -1) 

and 0.95 (6/6+1).                      

 

b) Distance visual acuities of the right eyes 

Distance VAs for the right eyes were measured successfully on 208 participants. The 

frequency of normal binocular distance VAs was found to be high (80.7%) compared to 
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the 13.5% for the slightly reduced and 5.8% for significantly reduced VAs, as shown in 

Table 4.21. 

 

Table 4.21: Distribution of distance VAs for the right eyes 

Visual Acuities              Count (n)        Percentage (%) 

Snellen 

Notation 

MAR   

6/3.8 – 6/6 0.63-1.00  168 80.7 

6/6-1 -  6/9.5-4 1.05-1.74  28 13.5 

6/ 12 – 6/48 

Total  

2.10-7.59  12 

 208 

5.8 

100 

 

 

The mean for distance VAs of the right eyes for the foundation (M = 0.98, SD = 1.07), 

intermediate (M = 1.00, SD = 0.76), and senior (M = 0.77, SD = 0.47) phases of learning 

were found to be different, with that of the senior and foundation phases within the 

slightly reduced VAs, as shown in Table 4.22. The calculated standard deviation 

determined for the senior phase was found to be low, therefore indicating that values for 

their distance VAs of the right eyes did not vary much about the mean compared to the 

foundation and intermediate phases of learning.  

 

Table 4.22: Descriptive statistics for VAs in MAR for the right eyes at 6m by 
learning phases 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Foundation 66 0.98 1.07 0.13 0.71 1.24 0.63 6.92 

Intermediate 102 1.00 0.76 0.08 0.85 1.15 0.63 4.37 

Senior 40 0.77 0.47 0.07 0.62 0.92 0.63 2.88 

Total 208 0.95 0.83 0.06 0.83 1.06 0.63 6.92 

 

The mean for the intermediate phase (M = 1.00, SD = 0.76) was found to be slightly high 

compared to that of the foundation and senior phases of learning as shown in Table 
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4.22. The 95% confidence intervals were calculated for the foundation (CI = 0.71 - 1.24; 

SE = 0.13), intermediate (CI = 0.85 - 1.15; SE = 0.08), and senior (CI = 0.62 - 0.92; SE 

= 0.07) phases of learning. However, the overall sample mean for distance VAs of the 

right eye was 0.95 (6/6+1), indicating that there is a 95% probability that the mean score 

for this test for all learners lies between 0.83 (6/6+3) and 1.06 (6/6-1).                      

 

c) Distance visual acuities for the left eye 

Distance VAs of the left eyes were measured successfully on 208. The frequency of 

normal distance VAs for the left eyes was found to be high (83.2%) compared to the 

10.5% for slightly reduced and 6.3% for significantly reduced VAs, as shown in Table 

4.23.  

 

Table 4.23: Distribution of distance VAs of the left eye 

Visual Acuities            Count (n)          Percentage (%) 

Snellen 

Notation 

MAR   

6/3.8 – 6/6 0.63-1.00 173 83.2 

6/6-1 -  6/9.5-4 1.05-1.74 22 10.5 

6/ 12 – 6/48 

Total  

2.10-7.59 13 

208 

6.3 

100 

 

The mean VAs for left eyes of the foundation (M = 1.13, SD = 1.61), intermediate (M = 

1.04, SD = 0.86), and senior (M = 0.99, SD = 1.25) phases of learning were almost 

similar within the slightly reduced VAs ≥6/6-1(1.05) to 6/9.5-4 (1.95) for the three groups. 

as shown in Table 4.24. The calculated standard deviation for the intermediate phase 

was found to be low (SD = 0.86), therefore indicating that their scores were very close 

to the mean compared to the means of the foundation and senior phases of learning. 

The variance in the means of both the foundation and senior phases of learning could 

be attributed to the outliers of maximum VAs of 10.00 (6/60) and 7.94 (6/48) respectively, 

compared to the maximum visual acuity of 5.25 (6/30-1) found in the intermediate phase. 

Table 4.24 shows the descriptive statistics for VAs in MAR for the left eyes.  
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Table 4.24: Descriptive statistics for VAs in MAR for the left eyes at 6m by learning 
phases 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Foundation 66 1.13 1.61 0.20 0.74 1.52 0.63 10.00 

Intermediate 102 1.04 0.86 0.09 0.87 1.21 0.63 5.25 

Senior 40 0.99 1.25 0.20 0.59 1.39 0.63 7.94 

Total 208 1.06 1.21 0.08 0.89 1.23 0.63 10.00 

 

The 95% confidence intervals varied across the foundation (CI = 0.74 - 1.52; SE = 0.20), 

intermediate (CI = 0.87 - 1.21; SE = 0.09), and senior (CI = 0.59 - 1.39; SE = 0.20) 

phases of learning as shown in Table 4.24. However, the overall sample mean for 

distance VAs of the left eyes was 1.06 (6/6-1), indicating that there is a 95% probability 

that the mean score for this test for all learners lies between 0.89 (6/6+2) and 1.23 (6/6-

2).                      

 

4.8.2.2 Stereoacuity 

Using Spectrum eyecare software the measurements of stereoacuity were not 

quantified, and thus the criteria of ‘pass’ and ‘fail’ were used. Stereoacuity was assessed 

successfully on 208 participants using the threshold stereo test of 192 seconds of arc. 

Analysis of the data for stereoacuities was therefore categorical, with 1 used for pass 

and 0 for fail. The majority of participants (91.3%) passed the stereo test, while 8.7% 

failed the test due to lack of binocularity and poor responses. In comparing the results 

of stereoacuity in the three phases of learning, participants in the intermediate phase 

had a high pass rate (94.1%) compared to those in the foundation (90.9%) and senior 

(85%) phases of learning, as shown in Table 4.25. 
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Table 4.25: Distribution of stereo acuities by learning phase 

Test outcomes Foundation 

(N=66) 

Intermediate 

(N=102) 

Senior (N=40) 

 

Total 

(N=208) 

Fail N 6 6 6 18 

% 9.1% 5.9% 15.0% 8.7% 

Pass N 60 96 34 190 

% 90.9% 94.1% 85.0% 91.3% 

 

4.8.2.3 Suppression 

Suppression was assessed successfully on 208 participants. The majority (84.1%) of 

participants passed the test and 15.9% failed the test due to lack of binocularity and 

poor responses. Suppression evaluation was recorded as categories for pass (1) and 

fail (0), as shown in Table 4.26. The majority (50%) of participants in the senior phase 

failed the stereoacuity test compared to those in the foundation (9.1%) and intermediate 

(6.9%) phases of learning 

 

Table 4.26: Distribution of suppression by learning phases 

Test outcomes Foundation 

(N=66) 

Intermediate 

(N=102) 

Senior (N=40) 

 

Total 

(N=208) 

Fail N 6 7 20 33 

% 9.1% 6.9% 50% 15.9% 

Pass N 60 95 20 175 

% 90.9% 93.1% 50% 84.1% 

 

4.8.2.4 Time 

Time was measured in minutes (mins) for all the tests performed using the Spectrum 

eyecare software. This was evaluated on all 208 study participants (refer to Figure 4.2). 

The distribution was leptokurtic towards the left, therefore indicating that of the 208 

participants, 121 (58.2%) took less than five minutes to be visually screened using the 

method and 41.8% (n = 91) took more than five minutes to be screened using this 

method. The outliers of high scores more than seven minutes resulted in the long tail 

towards the right of the graph in Figure 4.2. 
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Figure 4.2: Distribution of time (in minutes) for the three phases of learning. 

 

The mean for the time scores of the whole group was M = 4.71mins, SD = 1.02. The 

mean for the three phases of learning, the foundation (M = 5.20mins, SD = 1.02), 

intermediate (M = 4.46mins, SD = 0.65), and senior phases (M = 4.54, SD = 1.44) of 

learning were found to be different. The mean for the foundation phase was found to be 

high compared to those of the intermediate and senior phases of learning, as shown in 

Table 4.27. The calculated standard deviation for the intermediate phase was found to 

be low compared to the other groups, indicating that the scores for the time taken were 

close to the mean.  

 

The 95% confidence intervals varied across the foundation (CI = 4.95 - 5.45; SE = 0.13), 

intermediate (CI = 4.33 - 4.58; SE = 0.06), and senior (CI = 4.08 - 5.00; SE = 0.23) 

phases of learning, as shown in Table 4.27. However, the overall sample mean for the 

time taken was 4.71 minutes, indicating that there is a 95% probability that the mean 

score for this test for all learners lies between 4.57 and 4.85 minutes.    
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Table 4.27: Descriptive statistics for time in minutes by learning phases 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Foundation 66 5.20 1.02 0.13 4.95 5.45 2.42 7.50 

Intermediate 102 4.46 0.65 0.06 4.33 4.58 3.00 6.23 

Senior 40 4.54 1.44 0.23 4.08 5.00 3.08 11.43 

Total 208 4.71 1.02 0.07 4.57 4.85 2.42 11.43 

 

4.8.3 Instrument: Optec®5000 

The Optec®5000 instrument was used on 142 study participants, as children in the 

foundation phase were found to have fixation errors 3/3 and false positive responses, 

caused by confusion of not understanding the tests. Thus only the intermediate and 

senior phases of learning could be evaluated using this method. Of the 142 study 

participants included in the study, 132 were successfully screened, and 10 participants 

from the intermediate and senior phases of learning were further excluded because they 

failed to identify the optotypes of Optec®5000 with either one or both eyes. Optec®5000 

was used to measure VAs at distance (6m) and near (40cm) for the right, left and both 

eyes. Lateral phorias at distance and near were also evaluated using the instrument, 

and the time it took to screen participants was recorded.  

 

4.8.3.1 Distance Visual Acuities 

 

a) Binocular distance visual acuities 

Binocular distance VA was measured successfully on 132 study participants using the 

Optec®5000 vision screening instrument. The frequency of normal binocular distance 

VAs was found to be high (48.5%) compared to the 44.7% for the slightly reduced, and 

the 6.8% with significantly reduced VAs, as shown in Table 4.28.  
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Table 4.28: Distribution of binocular distance VAs 

Visual Acuities                  Count (n)           Percentage 

(%) 

Snellen 

Notation 

MAR   

6/5 – 6/6 0.83 -1.00 64 48.5 

6/6-1 -  6/9.5-4 1.05-1.74 59 44.7 

6/ 12 – 6/48 

Total  

2.10-7.59 9 

132 

6.8 

100 

 

The mean for binocular distance VAs for the intermediate (M = 1.24, SD = 0.53) and 

senior (M = 1.34, SD = 0.48) phases of learning were almost similar within the slightly 

reduced VAs ≥6/6-1 (1.05) to 6/9.5-4 (1.95) for the two groups, as shown in Table 4.29. 

The standard deviation for the senior phase was found to be low, therefore indicating 

that scores for distance binocular VAs were very close to the mean compared to those 

of the intermediate phase of learning. The variance in the mean of the intermediate 

phase of learning could be attributed to the outliers of the maximum VAs of 2.51 (6/15) 

and ≥4.00 (6/24) respectively. Table 4.29 shows the descriptive statistics for VAs in MAR 

for both eyes at 6m by learning phases.  

 

Table 4.29: Descriptive statistics for VAs in MAR for both eyes at 6m by learning 
phases 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Intermediate 93 1.24 0.53 0.06 1.13 1.34 0.83 5.01 

Senior 39 1.34 0.48 0.08 1.19 1.50 0.91 2.51 

Total 132 1.27 0.52 0.05 1.18 1.36 0.83 5.01 

 

The 95% confidence intervals varied across the intermediate (CI = 1.13 -1.34; SE = 

0.06) and senior (CI = 1.19 - 1.50; SE = 0.08) phases of learning. However, the overall 

sample mean for distance binocular VAs was 1.27 (6/6-3), indicating that there is a 95% 
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probability that the mean score for these test participants in the intermediate and senior 

phases of learning lies between 1.18 (6/6-1) and 1.36 (6/7.5-2 ).                      

 

b) Distance visual acuities of the right eyes 

Distance VAs of the right eyes were measured successfully on 132 study participants. 

The frequency of slightly reduced VAs in the right eye was found to be high (54.5%) 

compared to the 37.9% of the normal range and 7.6% for significantly reduced VAs, as 

shown in Table 4.30.  

 

Table 4.30: Distribution of binocular VAs of the right eye in MAR by learning phase 

Visual Acuities               Count (n)   Percentage (%) 

Snellen 

Notation 

MAR   

6/5 – 6/6 0.83-1.00 50 37.9 

6/6-1 -  6/9.5-4 1.05-1.74 72 54.5 

6/ 12 – 6/48 

Total  

2.10-7.59 10 

132 

7.6 

100 

 

The mean for distance VAs of the right eyes for the intermediate (M = 1.42, SD = 1.02) 

and senior (M = 1.41, SD = 0.76) phases of learning were almost similar within the range 

of slightly reduced VAs for the two groups, as shown in Table 4.31. The standard 

deviation for the senior phase was found to be low, therefore indicating that the scores 

for the distance VAs of the right eyes were very close to the mean compared to those 

of the intermediate phase of learning. The variance in the means of both the 

intermediate and senior phases of learning could be attributed to the outliers of the 

maximum VAs of 10.00 (6/60) in the intermediate phase of learning compared to that of 

the senior phase with the maximum VA of 5.0 (6/15). Table 4.31 shows the descriptive 

statistics for the distance VAs in MAR for the right eyes by learning phases. 
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Table 4.31: Descriptive statistics for the distance VAs in MAR for the right eyes 
by learning phases 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Intermediate        93 1.42 1.02 0.11 1.21 1.63 0.83 10.00 

Senior       39 1.41 0.76 0.12 1.17 1.66 0.91 5.00 

Total      132 1.42 0.95 0.08 1.26 1.58 0.83 10.00 

 

The 95% confidence intervals varied across the intermediate (CI = 1.21 - 1.63; SE = 

0.11) and senior (CI = 1.17 - 1.66; SE = 0.12) phases of learning. However, the overall 

sample mean for distance VAs of the right eyes was 1.42 (6/7.5-2), indicating that there 

is a 95% probability that the mean score for this test for learners in the intermediate and 

senior phases lies between 1.26 (6/6-3) and 1.58 (6/7.5-3).                      

 

c) Distance visual acuities of the left eyes 

Distance VAs of the left eyes were measured successfully on 132 study participants. 

The slightly reduced distance VAs of the left eyes was found to be high (46%), compared 

to the 40% of the normal VAs and 14% of significantly reduced VAs, as shown in Table 

4.32. 

 

Table 4.32: Distribution of binocular distance VAs in MAR of the left eyes 

Visual Acuities             Count (n)             Percentage (%) 

Snellen 

Notation 

MAR   

6/5 – 6/6 0.83-1.00 53 40.2 

6/6-1 -  6/9.5-4 1.05-1.74 61 46.2 

6/ 12 – 6/48 

Total  

2.10-7.59 18 

132 

13.6 

100 

 

The mean for distance VAs of the left eyes for the intermediate (M = 1.54, SD = 1.26) 

and senior (M = 1.79, SD = 1.67) phases of learning were almost similar within the 

slightly reduced VAs range of 6/12 (2.10) – 6/48 (7.59) for the two groups, as shown in 
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Table 4.33. The standard deviation for the intermediate phase was found to be low, 

therefore indicating that the scores for distance VAs of the left eyes were very close to 

the mean compared to those of the senior phase.  

 

Table 4.33: Descriptive statistics for distance VAs in MAR for the left eyes by 
learning phases 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Intermediate 93 1.54 1.26 0.13 1.29 1.80 0.83 10.00 

Senior 39 1.79 1.67 0.28 1.25 2.33 0.91 10.00 

Total 132 1.62 1.39 0.12 1.38 1.86 0.83 10.00 

 

The 95% confidence intervals varied across the intermediate (CI = 1.29 - 1.80; SE = 

0.13) and senior (CI = 1.25 - 2.33; SE = 0.28) phases of learning. The intermediate 

phase of learning showed a narrow confidence limit (CI = 0.51) compared to the senior 

phase. However, the overall sample mean for distance VAs of the left eyes was 1.62 

(6/9.5-1), indicating that there is a 95% probability that the mean score for this test for 

learners in the intermediate and senior phases lies between 1.38 (6/7.5-2) and 1.86 

(6/9.5-2).                      

 

4.8.3.2 Visual Acuities At Near 

 

a) Binocular near visual acuities 

Binocular near VAs were measured successfully on 132 study participants. The 

frequency of normal binocular distance VAs was found to be high (51.5%), compared to 

the 44.7% for slightly reduced VAs in the range of 6/6-1 and 3.8% for significantly 

reduced VAs, as shown in Table 4.34.  
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Table 4.34: Distribution of binocular near VAs 

Visual Acuities           Count (n)            Percentage (%) 

Snellen 

Notation 

MAR   

6/5 – 6/6 0.83-1.00 68 51.5 

6/6-1 -  6/9.5-4 1.05-1.74 59 44.7 

6/ 12 – 6/48 

Total  

2.10-7.59 5 

132 

3.8 

100 

 

The mean binocular VAs at near for the intermediate (M = 1.16, SD = 0.33) and senior 

(M = 1.32, SD = 0.80) phases of learning were different within the slightly reduced range 

and significantly reduced VAs respectively, as shown in Table 4.35. The standard 

deviation for the intermediate phase was found to be low, therefore indicating that the 

scores for the binocular VAs at near were very close to the mean compared to the senior 

phase of learning. 

  

Table 4.35: Descriptive statistics for binocular near VAs in MAR by learning 
phases 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Intermediate 93 1.16 0.33 0.04 1.09 1.23 0.83 3.33 

Senior 39 1.32 0.80 0.13 1.06 1.58 0.83 5.01 

Total 132 1.21 0.52 0.05 1.12 1.30 0.83 5.01 

 

The 95% confidence intervals varied across the intermediate (CI = 1.09 - 1.23; SE = 

0.04) and senior (CI = 1.06 - 1.58; SE = 0.13) phases of learning. The intermediate 

phase of learning showed a narrow confidence limit (CI = 0.14) compared to that of the 

senior phase of learning, as shown in Table 4.35. However, the overall sample mean 

for near binocular VAs was 1.21 (6/6-2) indicating that there is a 95% probability that the 

mean score for this test among learners from the intermediate and senior phases of 

learning lies between 1.12 (6/6-2) and 1.30 (6/7.5-1).                      
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b) Near visual acuities of the right eye 

Near VAs of the right eyes were measured successfully on 132 study participants. The 

frequency of slightly reduced VAs of the right eyes was found to be high (58.3%) 

compared to the 34.1% for the normal VAs and 7.6% for significantly reduced VAs, as 

shown in Table 4.36.  

 

Table 4.36: Distribution of near VAs of the right eyes 

Visual Acuities             Count (n)             Percentage (%) 

Snellen 

Notation 

MAR   

6/5 – 6/6 0.83-1.00 45 34.1 

6/6-1 -  6/9.5-4 1.05-1.74 77 58.3 

6/ 12 – 6/48 

Total  

2.10-7.59 10 

132 

7.6 

100 

 

The mean for near VAs of the right eyes of the intermediate (M = 1.30, SD = 0.44) and 

senior (M = 1.64, SD = 0.93) phases of learning were not similar. The mean for the 

intermediate phase was found to be within the slightly reduced VA ranges, and that of 

the senior phase in the significantly reduced VA ranges, as shown in Table 4.37. The 

standard deviation for the intermediate phase was found to be low, therefore indicating 

that the scores for near VAs of right eyes were very close to the mean compared to 

those of the senior phase of learning.  

 

Table 4.37: Distribution of near VAs in MAR for the right eyes by learning phase 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Intermediate 93 1.30 0.44 0.05 1.21 1.39 0.92 3.33 

Senior 39 1.64 0.93 0.15 1.33 1.94 0.91 5.01 

Total 132 1.40 0.64 0.06 1.29 1.51 0.91 5.01 
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The 95% confidence intervals varied across the intermediate (CI = 1.21 - 1.39; SE = 

0.05) and senior (CI = 1.33 - 1.94; SE = 0.15) phases of learning. However, the overall 

sample mean for near VAs of the right eyes was 1.40 (6/7.5-2), indicating that there is a 

95% probability that the mean score for this test for learners in the intermediate and 

senior phases lies between 1.29 (6/6-3) and 1.51(6/9.5+2).                      

 

c) Near visual acuities of the left eyes 

Near VAs of the left eyes were measured successfully on 132 study participants. The 

frequency of slightly reduced near VAs of the left eyes was found to be high (59.8%) 

compared to the 34.1% for normal VAs and 6.1% for significantly reduced VAs, as 

shown in Table 4.38.  

 

Table 4.38: Distribution of near VAs of the left eyes 

Visual Acuities                      Count (n)        Percentage (%) 

Snellen 

Notation 

MAR   

6/5– 6/6 0.83 -1.00 45 34.1 

6/6-1 -  6/9.5-4 1.05 – 1.74 79 59.8 

6/ 12 – 6/60 

Total  

2.10 – 10.00 8 

132 

6.1 

100 

 

The mean for near VAs of the left eyes for the intermediate (M = 1.28, SD = 0.53) and 

senior (M = 1.97, SD = 2.10) phases of learning were not similar, with that of the 

intermediate phase within the slightly reduced VA ranges, and that of the senior phase 

in the significantly reduced VA ranges, as shown on Table 4.39. The standard deviation 

for the intermediate phase was found to be low, therefore indicating that the scores for 

near VAs of the left eyes were very close to the mean compared to those of the senior 

phase.  
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Table 4.39: Descriptive statistics for near VAs in MAR for the left eyes by learning 
phases 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Intermediate 93 1.28 0.53 0.06 1.17 1.39 0.92 5.01 

Senior 39 1.97 2.10 0.34 1.29 2.65 0.91 10.10 

Total 132 1.48 1.26 0.11 1.27 1.70 0.91 10.10 

 

The 95% confidence intervals varied across the intermediate (CI = 1.17 - 1.39; SE = 

0.06) and senior (CI = 1.29 - 2.65; SE = 0.34) phases of learning. However, the overall 

sample mean for near VAs of the left eyes was 1.48 (6/7.5-2), indicating that there is a 

95% probability that the mean score for this test for learners in the intermediate and 

senior phases lies between 1.27(6/6-3) and 1.70 (6/9.5-2).                      

 

4.8.3.3 Lateral Phorias 

  

a) Lateral phorias at distance  

Lateral phorias at distance were measured successfully on 132 study participants. A 

high percentage (39.4%) of the participants were found to have orthophoria to esophoria 

of 1.50∆, with 31.8% of the participants found to have esophoria of 2.33∆ to 6.33∆ . A low 

percentage (28.8%) of study participants were found to have low degrees of exophoria 

in the range of 0.33 to 5∆, as shown in Table 4.40.  

 

Table 4.40: Distribution of distance lateral phorias 

Category (D) Count (n) Percentage 

(%) 

   

-5 – (-0.33) 38 28.8 

0 – (+1.50) 52 39.4 

+2.33 - (+6.33) 

Total  

42 

132 

31.8 

100 
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The mean for the intermediate phase (M = 1.13∆, SD = 1.92) was found to be different 

to that of the senior phase of learning (M = 0.46∆, SD = 1.51), as shown in Table 4.41. 

The standard deviation for the intermediate phase was found to be low, therefore 

demonstrating that the scores for distance lateral phorias were very close to the mean 

compared to those of the senior phase.  

 

Table 4.41: Descriptive statistics for distance lateral phorias in prism diopters by 
learning phases 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Intermediate 93 1.13 1.92 0.20 0.73 1.52 -5.00 6.33 

Senior 39 .46 1.50 0.24 -0.03 0.95 -3.66 5.33 

Total 132 .93 1.82 0.16 0.62 1.24 -5.00 6.33 

 

The 95% confidence intervals varied across the intermediate (CI = 0.73 - 1.52; SE = 

0.20) and senior (CI = 0.03 - 0.95; SE = 0.24) phases of learning. However, the overall 

sample mean for distance lateral phorias was 0.93∆, indicating that there is a 95% 

probability that the mean score for this test for learners in the intermediate and senior 

phases lies between 0.62∆ and 1.24∆.                      

 

b) Lateral phorias at near 

Lateral phorias at near were measured successfully on 132 study participants. A high 

percentage (75%) of the study participants were found to have orthophoria to exophoria 

of 4.50∆, with 22% found to have moderate to high degrees of exophoria in the range of 

6.0∆ to 7.50∆. A low percentage (3%) of study participants were found to have high 

degrees of exophoria ≥ 9∆, with no participants being esophoric at near, as shown in 

Table 4.42. 
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Table 4.42 : Distribution of near lateral phorias 

Category (D) Count (n) Percentage (%) 

-15 – (-9) 4 3 

-7.50 – (-6) 29 22 

-4.5 – 0 

Total  

99 

132 

75 

100 

 

The mean for the intermediate phase (M = -3.70∆, SD = 2.51) was found to be different 

to that of the senior phase of learning (M = -2.69∆, SD = 2.74), as shown in Table 4.43. 

The standard deviation for the intermediate phase was found to be low, therefore 

demonstrating that the scores for lateral phorias at near were very close to the mean 

compared to those of the senior phase of learning.  

 

Table 4.43: Descriptive statistics for near lateral phorias in prism diopters by 
learning phases 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Intermediate 93 -3.70 2.51 0.26 -4.22 -3.19 -15.00 0.00 

Senior 39 -2.69 2.74 0.44 -3.58 -1.81 -12.00 0.00 

Total 132 -3.41 2.61 0.23 -3.86 -2.96 -15.00 0.00 

 

 

The 95% confidence intervals varied across the intermediate (CI = -4.22 to -3.19; SE = 

0.26) and senior (CI = -3.58 to -1.81; SE = 0.44) phases of learning. However, the overall 

sample mean for near lateral phorias was -3.41∆, indicating that there is a 95% 

probability that the mean score for this test for learners in the intermediate and senior 

phases lies between -3.86∆ and -2.96∆.                      

 

4.8.3.4 TIME 

Time for the completion of all tests using the Optec5000® instrument was measured in 

minutes (mins). Time taken was successfully evaluated on 132 study participants. 

Figure 4.3 demonstrates the spread of time taken to evaluate participants in the two 
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phases of learning. The majority of participants (81%) took more than 5 minutes (>5 - 

9.23 mins) to be evaluated using the instrument. Only 19% (n = 25) of the 132 

participants took less than five minutes to be evaluated using the instrument, as shown 

in Table 4.44. The distribution was found to be leptokurtic towards the left due to 39% 

of participants having taken 5.00 to 5.50 minutes to complete the vision screening test 

using the instrument.  

 

Table 4.44: Distribution of time in minutes taken using the Optec vision screening 
instrument 

Category(Mins) Count (n) Percentage (%) 

3-5 25 19 

>5 -  6 61 46 

>6 – 7 

>7 

Total  

32 

14 

132 

24 

11 

100 
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Figure 4.3: Distribution of time (in minutes) for participants in the two phases of 
learning. 

 

The mean for the intermediate phase (M = 5.45mins, SD = 0.83) was found to be 

different to that of the senior phase of learning (M = 5.68mins, SD = 1.35), as shown in 

Table 4.45. The standard deviation for the intermediate phase was found to be low, 
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therefore demonstrating that the scores for time were very close to the mean compared 

to that of the senior phase of learning.  

 

Table 4.45: Descriptive statistics for time in minutes by learning phases 

 95% Confidence 

Interval for Mean 

 

Phase 

N Mean 

Std. 

Deviation Std. Error 

Lower 

Bound 

Upper 

Bound Min Max 

Intermediate 93 5.45 0.83 0.09 5.28 5.62 3.32 8.83 

Senior 39 5.68 1.35 0.22 5.24 6.12 2.83 8.25 

Total 132 5.52 1.01 0.09 5.34 5.69 2.83 8.83 

 

The 95% confidence intervals varied across the intermediate (CI = 5.28 – 5.62; SE = 

0.09) and senior (CI = 5.24 – 6.12; SE = 0.22) phases of learning. However, the overall 

sample mean for the time taken using the Optec®5000 instrument was 5.52 minutes, 

indicating that there is a 95% probability that the mean score for this test for learners in 

the intermediate and senior phases lies between 5.34 and 5.69 minutes.                      

 

4.9 RESULTS OF DISTANCE VISUAL ACUITIES FOR THE THREE METHODS  

 

Distance VAs were evaluated binocularly and monocularly across all three vision 

screening methods, and measurements were converted to the minimum angle of 

resolution (MAR). The mean for binocular and monocular distance VAs was determined 

using the three different methods (conventional, Spectrum eyecare software and Optec 

®5000 instrument) compared to each other.  

 

The mean for binocular distance VAs varied across the three vision screening methods 

for conventional (M = 1.20, SD = 0.94), Spectrum eyecare software (M = 0.87, SD = 

0.62), and Optec®5000 instrument (M=1.27, SD= 0.52), as shown in Table 4.46. The 

standard deviation for the Optec®5000 instrument was found to be low and therefore 

this demonstrated that the scores for distance binocular VAs were very close to the 

mean compared to those of the conventional method and the Spectrum eyecare 

software. Table 4.46 further shows that the mean for distance VAs of the right eyes 



152 | P a g e  

 

varied across the three vision screening methods for conventional (M = 1.28, SD = 1.46), 

Spectrum eyecare software (M = 0.95, SD = 0.83) and Optec®5000 instrument (M=1.42, 

SD= 0.95). Similarly, the mean for distance VAs of the left eyes also varied across the 

three vision screening methods for conventional (M = 1.27, SD = 1.46), Spectrum 

eyecare software (M = 1.06, SD = 1.21) and Optec®5000 instrument (M=1.48, SD= 

1.26). The standard deviation for the Spectrum eyecare software was low, and therefore 

this demonstrated that the scores for distance VAs of the right and left eyes were very 

close to the mean compared to those of the conventional method and Optec®5000 

instrument.  

 

The mean for time was also found to vary across the three vision screening methods for 

conventional (M = 5.31, SD = 1.67), Spectrum eyecare software (M = 4.71, SD = 1.02) 

and Optec®5000 instrument (M=5.52, SD= 1.01). The standard deviation for time taken 

using Optec®5000 was found to be low, therefore implying that the scores were very 

close to the mean compared to those of the conventional method and Spectrum eyecare 

software.  

 

The 95% confidence intervals for distance binocular VAs varied across the conventional 

method (CI = 0.97 – 1.22; SE = 0.06), Spectrum eyecare software (CI = 0.78 – 0.95; SE 

= 0.04), and Optec®5000 (CI = 1.18 - 1.36; SE = 0.05). Table 4.46 further shows the 

95% confidence intervals for distance VAs of the right eyes of the conventional (CI = 

0.99 – 1.30; SE = 0.08), Spectrum eyecare software (CI = 0.83 – 1.05; SE = 0.06) and 

Optec®5000 (CI = 1.25 - 1.58; SE = 0.08). The 95% confidence intervals for distance 

VAs of the left eyes varied across the conventional (CI = 1.07 – 1.47; SE = 0.10), 

Spectrum eyecare software (CI = 0.89 – 1.23; SE = 0.08) and Optec®5000 (CI = 1.38 - 

1.85; SE = 0.12). Similarly, the 95% confidence intervals for the time varied across the 

conventional method (CI = 5.08 – 5.54; SE = 0.12), Spectrum eyecare software (CI = 

4.57 – 4.85; SE = 0.07) and Optec®5000 (CI = 5.34 – 5.69; SE = 0.09). 
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Table 4.46: Descriptive statistics comparing distance VAs measured using the 

three different vision screening methods 

  N Mean 

Std. 

Deviation 

Std. 

Error 

95% 

Confidence 

Interval for 

Mean 

Minimum Maximum 

Lower 

Bound 

Upper 

Bound 

VA 

BE  

Conventional 209 1.20 0.94 0.07 0.97 1.22 0.63 7.59 

Spectrum 208 0.87 0.62 0.04 0.78 0.95 0.63 4.79 

Optec 132 1.27 0.52 0.05 1.18 1.36 0.83 5.01 

Total 549 1.05 0.75 0.03 0.99 1.11 0.63 7.59 

VA 

RE  

Conventional 209 1.28 1.46 0.10 1.08 1.48 0.32 10.00 

Spectrum 208 0.95 0.83 0.06 0.83 1.06 0.63 6.92 

Optec 132 1.42 0.95 0.08 1.25 1.58 0.83 10.00 

Total 549 1.14 1.00 0.04 1.05 1.22 0.32 10.00 

VA 

LE  

Conventional 209 1.27 1.46 0.10 1.07 1.47 0.00 10.00 

Spectrum 208 1.06 1.21 0.08 0.89 1.23 0.63 10.00 

Optec 132 1.48 1.26 0.12 1.38 1.85 0.83 10.00 

Total 549 1.27 1.37 0.06 1.16 1.39 0.00 10.00 

Time Conventional 209 5.31 1.67 0.12 5.08 5.54 3.00 11.33 

Spectrum 208 4.71 1.02 0.07 4.57 4.85 2.42 11.43 

Optec 132 5.52 1.01 0.09 5.34 5.69 2.83 8.83 

Total 549 5.13 1.35 0.06 5.02 5.24 2.42 11.43 

 

One-way analysis of variance (ANOVA) test was conducted to compare differences 

between the mean for binocular and monocular distance VAs evaluated using the three 

vision screening methods on the study sample. A significant difference in the scores for 

binocular and monocular distance VAs evaluated using the three vision screening 

methods, was found with the p-values < 0.05 (refer to Table 4.47). 
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Table 4.47: Analysis of variance between binocular and monocular distance VAs 
and time evaluated using the three vision screening methods between the three 
phases of learning 

  

Sum of 

Squares df 

Mean 

Square F Sig. 

VA 

BE 

6m 

Between 

Groups 
13.49 2 6.75 12.38 0.00 

Within 

Groups 
297.65 546 0.55     

Total 311.14 548       

VA 

RE 

6m 

Between 

Groups 
17.83 2 8.91 9.14 0.00 

Within 

Groups 
532.35 546 0.97     

Total 550.17 548       

VA 

LE 

6m 

Between 

Groups 
24.96 2 12.48 6.81 0.00 

Within 

Groups 
1001.15 546 1.83     

Total 1026.11 548       

Time Between 

Groups 
63.61 2 31.80 18.47 0.00 

Within 

Groups 
940.41 546 1.72     

Total 1004.02 548       

 

 

4.10 DISCUSSION OF RESULTS 

 

In the current study comparisons will be on the performance of participants in the three 

phases of learning on the three different methods of vision screening. The three 

methods were characterised differently in their effectiveness at identifying the visual 

anomalies among children of school-going age. Comparisons of the three different 
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vision screening methods is not feasible since different visual skills were evaluated 

except for the distance binocular and monocular VAs. However the other visual skills 

evaluated prevents the comparisons because of the different tests used in each method. 

The performance of the three phases of learners on the three different methods of 

screening will therefore be discussed below with the aim to develop strategies to 

improve schools vision screenings at the PHC level. 

 

4.10.1 Visual Acuities 

Visual acuity tests appears to be the focus of most vision screening programmes to 

primarily determine amblyopia, refractive errors, strabismus and other visual anomalies. 

Early detection of amblyopia is viewed as being of vital importance for effective 

treatment to be implemented within the sensitive period of neuroplasticity in the visual 

system (Kvarnström et al., 1998; Logan & Gilmartin, 2004; Williams et al., 2005; Mathers 

et al., 2010; Solebo & Rahi, 2013). However, other studies have found the evaluation of 

VAs only to reliably screen for myopia and not to accurately detect hyperopia or 

astigmatism (Fotouhi et al., 2011; O’Donoghue et al., 2013). It is important that 

uncorrected hyperopia is determined early, since it is a known risk factor for the 

development of amblyopia and strabismus (Colburn et al., 2010), On the rise is the 

evidence by other studies suggesting that uncorrected hyperopia may be linked to poor 

academic performance and deficits in visuocognitive and visuomotor measures (Rosner 

& Rosner, 1997, Williams et al., 2005, Atkinson et al., 2007). Furthermore, the vision 

screening programmes measuring distance VA only, are criticised for not measuring 

visual function at near (accommodation, convergence and ocular motilities), arguably 

the visual skills most strongly related to reading and writing (Ethan & Basch, 2008; Abdi 

et al., 2008; Shin et al.,2009, Oberholzer et al.,2014). The current study has therefore 

focused on the three methods, namely, the conventional, Spectrum eyecare software 

and Optec®5000 to investigate a wide spectrum of visual anomalies (including binocular 

anomalies) among children of school-going age and to compare the performance of 

learners in different phases of learning using the three different methods.  

 

a) Distance visual acuities 

The findings of the current study revealed that 83%, 73% and 83% for the right, left and 

both eyes respectively of the participants were found to have VAs in the normal range 
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(≥ 6/6) using the conventional vision screening method. Using the Spectrum eyecare 

software, the distribution of VAs in the normal range was 81%, 83% and 86% for the 

right, left and both eyes respectively. However, low prevalence of 38%, 40% and 49% 

of VAs in the normal range for the right, left and both eyes respectively was found using 

Optec®5000 compared to the Spectrum eyecare software and conventional method 

(Snellen acuity chart). Notably, the distribution of significantly reduced VAs (≥6/12) was 

found to be high 7.5%, 13.64% and 6.8% using Optec®5000 for the right, left and both 

eyes respectively, compared to the conventional method and the Spectrum eyecare 

software.  

 

The data of the current study on the Snellen chart and Spectrum eyecare software is 

consistent with the results of similar studies in which the prevalence of good VAs (≥6/6) 

in the same age group was ≥85% (Ohlsson et al., 2001; Naidoo et al., 2003; Ore et al., 

2009). The findings of the two different methods are almost similar to those of the 

previous studies, however, it should be borne in mind that these studies used the 

Snellen charts, and the criteria used for pass and fail were different from those of the 

current study. 

 

There appears to be a plethora of recent studies comparing VAs evaluated using mobile 

software programmes, especially the smartphone compared to the conventional Snellen 

chart method (Kulp et al., 2004; Trivedi et al., 2010; Sun et al. 2011; Perera et al., 2013; 

Zhang et al, 2013; Lodha, 2015; Gounder et al., 2014). In a study conducted by Perera 

et al., (2013) designed to compare the VAs measured with the 6m Snellen VA chart and 

iPad chart, the largest mean differences (≥2 lines differences) were found in patients 

with VAs equal to or worse than 6/18 (n=5), therefore indicating better VAs using the 

iPad chart, with not much mean difference detected for the VAs better than 6/18. An 

obvious limitation of this study was the small sample size of patients that fell into the 

acuity range of 6/18, which can result in unreliable statistics inference. Another limitation 

to Perera’s study was that the testing distance using the iPad chart was 1.2 meters, and 

at that distance, patients with certain refractive errors may need to accommodate in 

order to focus on the chart. Small head movements at a smaller distance are expected 

to have a larger impact on the angle subtended by the optotypes. This observation may 

be more pronounced in patients with poor VA (worse than 6/18), and may partially 
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account for the larger discrepancies between the two charts. Consistent with the findings 

of the study conducted by Perera et al., (2013), better VAs with a line difference were 

found using the Spectrum eyecare software compared to the Snellen chart. The 

difference between the current study to that of Perera et al., (2013), is that the test using 

the Spectrum eyecare software was conducted at a distance of 3 meters with the letters 

calibrated for that distance, and the LogMar chart was used in this study, which has its 

own inherent advantages (refer to Chapter 3). 

 

Contrary to the findings of our study, other studies conducted by Gounder at al., (2014) 

and Lodha, (2015), which compared the VA measurements using the Eye Snellen iPad 

app and smartphone to a standard Snellen chart, found no significant differences 

between the methods. However, the limitation for generalizing the findings of these 

studies is that the method of sampling was purposive, with participants recruited from 

eye clinics, and the sample sizes were small. It should further be noted that in the 

abovementioned studies, the advantages of using portable software were 

acknowledged, including the ability to randomise optotypes, user-friendliness and 

expediency, which the researcher concurs with (Zhang et al., 2013; Gounder et al., 

2014; Lodha, 2015).   

 

However, broader issues have to be addressed for any mobile applications incorporated 

in the clinical setting, including information on the scientific validity of each application. 

In comparing the means of the three vision screening methods (conventional method, 

Spectrum eyecare software and Optec®5000 instrument), they were found to be 

dissimilar, as shown in Table 4.46. Dissimilar means can be attributed to various factors 

related to the inherent characteristics (resolution vs recognition acuity) of the targets 

used in the three vision screening methods. The fundamental design flaws in the Snellen 

chart, including non-geometric progression of letter sizes, variable number of letters per 

line, and the lack of a standardized scoring system, should be considered when this 

method is used for vision screening (Ricci et al., 1999). The LogMar charts used in the 

Spectrum eyecare software programme were found by numerous previous studies to 

maintain a consistent ratio between optotypes and spacing, regardless of the angular 

subtense of the optotype, unlike the Snellen charts where each individual letter is 

assigned an individual score (Bailey & Lovie, 1976). The better performance of 
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participants using the Spectrum eyecare software in terms of the high scores of normal 

VAs, and a better mean, could also be attributed to the high resolution the computer 

screen is equipped with, and the anti-glare screen protector used in the current study. 

Given that the VAs scores using the Spectrum eyecare software were found to be better 

compared to the Snellen chart and Optec®5000 instrument, additional advantages of 

using this method are better contrast control, more flexibility in test options, together 

with the programme found to be stimulating, rapid and easy.  

 

Although the Optec®5000 screener evaluates resolution acuity (evidence that the spatial 

detail contained within a target has been fully resolved) compared to the recognition 

acuity (identification of a target) evaluated by the Snellen and Spectrum charts, the 

findings of the current study are contrary to those of comparative studies, which found 

no differences between the two different types of acuities, especially if performed under 

optimum test conditions (Pointer, 2008). However, in an evidence-based update on VA 

measurements in children conducted by Anstice (2014), a conclusion was reached that 

comparisons of VA measurements using different methods must be handled with 

caution. Since VA changes observed may reflect a change in the chart design rather 

than the actual change in visual function, the current study supports the view. In the 

current study statistically significant differences (p<0.05) were determined using ANOVA  

for distance binocular and monocular VAs using the Snellen chart, Spectrum eyecare 

software and Optec®5000 methods, as shown in Table 4.47. 

 

b) Near visual acuities 

Based on the principles of geometric optics, it is expected that near and distance VAs 

will be the same, thus leading to the value for near vision assessments being questioned 

(Christoff et al., 2011). The inclusion of near VA assessments in most vision screening 

protocols is usually supported when a child has reduced vision or experiences problems 

with reading or doing near work (Proctor, in Department of Education (Colorado), 2006). 

In other studies, signs and symptoms of accommodative disorders have been found to 

include the inability to focus near objects or sustain clear vision for a reasonable period 

of time (Matsuo & Ohtsuki, 1992). Therefore, there are studies supporting regular and 

routine evaluation of near VAs in children over the age of eight years, in order to detect 

accommodative dysfunctions (Sterner et al., 2006). Other studies however, have 
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provided evidence that the evaluation of distance VA is important for the detection of 

myopia, and that near VA evaluation can be used to detect hyperopia and astigmatism. 

Thus the inclusion of the two tests (distance and near VAs) in screening for the presence 

of the refractive errors and accommodative dysfunctions (O’Donoghue et al., 2013; Jin 

et al., 2015).  

 

In comparing the models of vision screening protocols worldwide (refer to Table 3.1), it 

is interesting to note that most countries prefer using the plus lens test compared to the 

other methods in screening for hyperopia, due to the inadequacy of the near point testing 

methods (nearpoint Snellen cards). The inadequacy of the near point cards is ascribed 

to the fact that young children can often successfully accommodate long enough to 

complete a test of near vision, with accommodation stimulation overlooking a legitimate 

refractive error. This phenomenon is less likely to occur with the plus lens, and it is 

agreed that near point cards can be used to ascertain acuity scores for near vision, 

especially if a reading problem is indicated (Colorado Department of Education, 2006). 

In the current study, therefore, a plus lens test was included in the conventional vision 

screening method, and the Optec®5000 instrument was adjusted to enable 

measurements of near VAs using the gratings optotypes. 

 

The near VA results using the Optec®5000 instrument indicated a high prevalence of 

slightly reduced VAs of 58.3% and 59.85% for the right and left eyes respectively, 

compared to the normal ranges (6/3.8-6/6) of binocular near vision determined in 51.1% 

of the study participants. Although the mean for the near VAs compared to those of the 

distance VAs using the Optec instrument differed (≤ 0.20), they were all found to be in 

the range of slightly reduced VAs. The findings of the current study are therefore 

consistent with the conclusion reached by Huurneman & Boonstra, (2016) in their 

systematic review of near VAs in children aged 0-13 years old, that in order for near VAs 

to be properly measured, the viewing distance, optotype used, and letter spacing should 

be adapted to the child’s development, and reported in order to allow comparisons 

between measurements. Using Optec®5000, none of the above were done, the viewing 

distance was predetermined by the manufacturers, with the letter spacing not adapted 

to a child’s development. In the current study using Optec®5000, the optotype used in 

this instrument was the checkerboards target measuring resolution or grating acuity.  
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However, the findings in the current study were contrary to the conclusion that near VA 

measured with symbols is lower than that measured with gratings, and that measured 

with letters is lower than that measured with symbols (Huurneman & Boonstra, 2016). 

Visual acuities measured using Optec®5000 were found to be reduced compared to the 

expected VAs for the normal population.  

 

The mean estimates of the VAs of the right, left and both eyes were different for the 

three phases of learning, based merely on frequencies, with the mean for the near VAs 

of both eyes (M = 1.27, SD ± 0.52) and right eye (M = 1. 42, SD ± 0.94) in the range of 

normal to slightly reduced VAs (<6/3.8  –  6/9.5). The mean for the left eyes (M = 1.62, 

SD ± 1.39) displayed a wide array of heterogynous VA scores in the range of normal to 

significantly reduced VAs (<6/3.8 – 6/60) for the two phases of learning. The high 

prevalence of slightly reduced VAs using Optec®5000 could be attributed to difficulty in 

maintaining fusion due to induced prism effects from the instrument lenses (Nakagawara 

et al., 2009). Although the Optec®5000 VA slides are assumed to generally conform to 

the recommended clinical standards of testing, not much experimental data using this 

instrument on children’s VA screenings has been published (National Academy of 

Science National Research Council, 1980; International Standards Organization, 1994).  

 

The available studies on the Optec®5000 vision screeners are on tests performed on 

adults (Kehler et al., 2007). In the current study, the mean of slightly reduced distance 

and near VAs was found using the Optec®5000 instrument. This finding is consistent 

with disagreements in various studies on the accuracy of the gratings acuity compared 

to the Snellen optotypes in accurately determining children with amblyopia or 

significantly reduced VA (Kushner et al., 1995). Therefore this has lead to uncertainity 

related to the usefulness of grating acuity targets in some instruments (such as Optec 

or Teller Acuity charts) in detecting amblyopia and visual impairments (Drover et al., 

2009). 

.  

In comparing the Snellen chart and the Optec VAs in the current study, the former was 

found to have better VAs than the latter method. The differences between the two 

methods could be attributed to the Snellen letters being more sensitive to refractive 

errors compared to the gratings acuity (measured with Optec ®5000) (Thorn & Schwartz, 
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1990).  One of the limitations of this study to generalize the findings, is that there was 

no ‘gold standard’ to compare and evaluate the dioptric blur differences between these 

two methods. Additionally, children in the foundation phase were found to struggle with 

identification of targets using the Optec instrument, thus they were excluded from the 

study. 

 

c) Plus lens test 

The plus lens test was recommended 60 years ago by the Massachusetts Department 

of Public Health, which reported that 7% of all school children tested with a plus lens 

(+1.50/+1.75) were apparently found to have hyperopia (Johnson, 1953). According to 

Johnson (1953), the report did not state how the scientific evidence of that claim was 

accomplished. Subsequent to that, various studies were conducted which found the 

percentage of children tested with plus lenses having hyperopia was far less than those 

mentioned in the Massachussetts Department of Public Health report (Johnson, 1953). 

Consistent with the findings of the studies included in Johnson’s (1953) report, a study 

was conducted by Shaffer (1948) on 127 children to evaluate several widely-known 

vision screening methods such as the Snellen test for VA @ 6m, the Massachusetts 

Vision Test, and the Keystone Telebinocular including the plus lens test. The aim of 

conducting this current study was to bring forth possible facts upon which plans for a 

vision testing programme could be based. A plus lens test was one of the tests included 

in the Massachusetts battery of tests. The plus lens test was found to have a high 

number of false positive referrals compared to the findings of the ‘gold standard’ in a 

comprehensive diagnostic visual examination conducted subsequent to the vision 

screenings. Those who failed (n=6) the +1.50 plus lens test used to screen for 

hyperopia, were found to have low (normal) degrees of hyperopia. The limitation for 

generalization of the findings of this study was the small number (n=6) of participants 

with sufficient degrees of simple hyperopia who had 6/6 vision through +1.50 lenses. 

 

 Nonetheless the plus lens test is based on sound physiological principles, and is found 

to be less prone in failing to detect a legitimate refractive error according to Proctor in 

Department of Education (Colorado), (2006 ) and Rosenbloom & Morgan, (1990:497). 

There appears to be a lot of support for the inclusion of the plus lens test in most vision 

screening protocols (Pennsylvania, Colorado, California and Alaska), although not much 
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recent research has been conducted to test its validity among children of school-going 

age (refer to Table 3.1).  

 

In their recent study, Feldman et al., (2017) compared the sensitivity and specificity of 

the plus lens test to that of the spot vision screener in detecting high hyperopia >+3.50D. 

The study was conducted on children between the ages of 2-12 years old, referred to 

their clinic for a comprehensive diagnostic visual examination. They found the plus lens 

test sensitivity for +3.50 D hyperopia to be 43.75%, and specificity was 89.25%. These 

findings were compared to those of a spot vision screener which was found to have a 

sensitivity of 31.25% and specificity of 100%, with the sensitivity found to increase with 

higher degrees of hyperopia, thus indicating that both methods demonstrated good 

specificity and overall moderate sensitivity in detecting hyperopia, with the plus lens test 

found to be sensitive than the Spot Vision Screener.  However, generalizability of the 

findings of this study might not be feasible since some of the participants were previously 

treated, and the effect of prior spectacle wear on their accommodation and testing 

results may have altered the results when compared with a general population. The 

other limitation of this study was the sample size and the inclusion of the wide age range. 

Nonetheless, in the study of Feldman et al., (2017), the findings of detecting hyperopia 

using the plus lens test and spot vision screener were as determined by the ‘gold-

standard’ cycloplegic refraction. This is also one of the limitations of the current study, 

since no ‘gold standard’ was used for the reliability and validation of our findings. In the 

current study, the plus (+2.00) lens test was used on 176 participants with VAs better 

than 6/6. Of the 176 participants, only 2% (n = 5) failed the plus lens test. The findings 

of the current study and those conducted by Feldman et al., (2017), are consistent with 

those reported in the study by Johnson (1953), with less than 7% of school children 

tested with the plus lens found to have failed the test.  

 

Variances across countries on the strength of the plus lens used were observed, with 

the +2.50D lens used in most states in the US (Alaska, Arizona, California, Colorado, 

IOWA and New York), as shown in Table 3.1.  In a study conducted by Williams et al., 

(2005), investigating hyperopia and educational attainment in a primary school cohort, 

on 1,298 children aged eight years, an even stronger plus (+4.00) lens was used. In this 

study, a +4.00D lens was used on the basis that children with more than slight hyperopia 
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would be unable to relax their accommodation sufficiently to see through a lens of this 

strength. Of the 215 children referred for a comprehensive visual examination, 166 

(12.8%) failed the plus lens test. Only 5% of those who failed the plus lens test were 

found to have hyperopia > +2.00D, and a high false positive rate of 36% was reported 

in the study. The limitation to the study on generalization of findings could be attributed 

to the inter-rater reliability, since a number of school health nurses were involved in 

conducting the vision screenings.  

 

The amount of plus-sphere appropriate for testing in different age groups, necessitates 

further research. The high +4.00 lens used in the Williams et al., (2005) study, is 

regarded as being very high. Hyperopia of less than +1.50 diopters may be considered 

normal in very young children, however, among older children, lesser degrees of 

hyperopia are significant for reading, and plus lenses of lower strength such as +0.7 5 

or + 1.00 diopters can be used in this test (Shaffer, 1948). The length of time an 

individual should wear the plus-sphere before VA is determined in this test is also very 

important, and this is another matter needing further research. However, the inclusion 

of the plus lens test in vision screening programmes to investigate the presence of 

hyperopia has proven to be appropriate, since the test is simple and quick, and can be 

used in the conventional and software vision screening protocols (Johnson, 1953; 

Williams et al.,2005; Feldman et al., 2017). 

 

4.10.2      Binocular Status Evaluated Using the Three Vision Screening Methods 

While VA measurement is the preferred method in school vision screenings to detect 

the presence of amblyopia, strabismus and refractive errors, especially myopia, there 

appears to be a lack of support concerning the value of screening for other visual 

conditions such as binocular vision disorders (Hopkins et al., 2013). Children with 

binocular vision problems such as accommodative and convergence dysfunctions are 

less likely to report poor distance and near vision. The tests detecting the presence of 

binocular vision disorders are not included in most vision screening protocols, despite 

the evidence in the literature that they (convergence and accommodative dysfunctions) 

are arguably the visual skills related to reading and writing (Scheiman & Rouse, 

2006:183; Shin et al.,2009).  
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The prevalence of accommodation dysfunctions (i.e. accommodation insufficiency, poor 

accommodation response and accommodation infacility) was found to vary immensely 

in different studies, from 0.8% to 8.2%, 1.3% - 41.93% and 1.2 - 53% (Table 2.7, 

Annexure L), due to the diverse age groups that were evaluated, divergent methods 

used, and dissimilar populations (clinical and non-clinical), including lack of criteria 

consensus (Borsting et al., 2003; Marran et al., 2006; Abdi et al., 2008; Moodley, 2008; 

Dusek et al., 2010;; Shin et al., 2011; Benzoni & Rosenfield, 2012; Metsing & Ferreira, 

2012; Oberholzer et al., 2014). Convergence insufficiency is the most common anomaly 

found among other types of binocular vision disorders, with a prevalence of 1.6%-28% 

among children of school-going age, especially those with reading problems (Scheiman 

et al., 1996; Rouse et al., 1998; Borsting et al., 2003; Marran et al., 2006; Abdi & 

Rydberg, 2006; Abdi et al., 2008; Shin et al 2011; Wajuihian & Hansraj 2014), (refer to 

Table 2.7, Annexure L).  

 

A link between academic performance and visual impairments (such as binocular visual 

anomalies) was found to exist in various studies (Rouse et al., in Scheiman & Wick, 

2013:349 ; Williams et al., 2005; Abdi et al., 2008; Shin et al., 2009), thus the inclusion 

of the investigation of binocular visual anomalies in the current study. The tests included 

in the current study are for screening visual anomalies and not for diagnostic purposes, 

and therefore include one test to detect functional visual anomalies at near ( for example 

NPC) for screening both convergence and accommodation dysfunctions. The NPC is 

evaluated because a cross-link between accommodation and convergence exists, 

allowing change in blur to drive vergence, or change in disparity to drive 

accommodation. Likewise, a breakdown in the accommodative convergence 

relationship can probably cause CI (Scheiman & Wick, 2013:451). 

 

a) Nearpoint of convergence  

The NPC in the current study was successfully evaluated on 189 participants. Thirteen 

per cent (n= 24) did not report diplopia or blur of the target moved towards the spectacle 

plane. A high prevalence of normal ranges (2–7.5 cms) and (4–10 cms) for NPC break 

and recovery respectively of ≥ 95% of the participants were found, and reduced NPC 

break and recovery was found in ≤ 5%. This finding is therefore comparable to that of a 

previous study conducted on children in the elementary schools (kindergarten, Grades 
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3 and 6) with at least 85% of their subjects found to have NPC in the normal ranges 

(Hayes et al., 1998). The study of Hayes et al. (1998), was designed to establish 

normative values for the NPC using a standardized and reliable protocol. However, 

based on their results, a clinical cut-off value of 6 cm for the NPC break for school 

children using an accommodative target was suggested, which was less than that of the 

current study, with the norm value regarded as ≤ 7.5 cms.  

 

In the current study, the means found for NPC break for the foundation (M = 2.93cm, 

SD = 1.56), intermediate (M = 3.34cm, SD = 2.57), and senior (M = 4.92cm, SD = 3.06) 

phases of learning were consistent with those of the other studies with the values of 3.3, 

4.1, and 4.3 cm in kindergarten, with Grades 3 and 6 children respectively determined 

using an accommodative target (Hayes et al., 1998; Rouse et al.,1998; Borsting et al., 

1999). The mean scores reported by Chen et al., (2000) in the age range of 1–18 years 

were even less (1.9 cm) compared to those of the other studies. Nevertheless, it should 

be borne in mind that in the study conducted by Chen, (2000), the centre of rotation was 

measured from the lateral canthus instead of the spectacle plane or the bridge of the 

nose compared to the other studies. The differences in the normative values for the NPC 

are therefore dependent on the targets used, the speed of the target, the point from 

which the measurements are taken and the instruments (e.g. the RAF ruler) used to 

evaluate the NPC (Scheiman & Wick, 2013:239; Pang et al., 2010).  

 

The recovery point of NPC is another criterion used for assessment of convergence 

ability, it provides information related to the recovery of fusion. If the recovery point is 

far greater than the break point, it is indicative of the convergence problem (Scheiman 

& Wick., 2013:240). In the current study the mean recovery values found were for the 

foundation (M = 5.85cm, SD = 2.51), intermediate (M = 6.05cm, SD = 3.52), and senior 

(M = 7.56cm, SD = 3.63) phases of learning, and therefore there was an insignificant 

difference of ≤ 2.90 cms between the mean for recovery and break of the children in the 

three phases of learning. However, of interest is that most of the previous studies 

concentrated on investigating the break point and not the recovery point, which is only 

one aspect of the NPC.  
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In the current study, the NPC mean break and recovery of the three phases of learning 

were found to be different, but with majority of participants falling within normal ranges. 

However, poor performance of participants in the foundation phase compared to that of 

the other phases of learning was observed. Inclusion of the NPC test for children in the 

intermediate and senior phases should be considered since the presence of 

convergence and accommodative dysfunctions can cause poor maintenance of clear, 

single, comfortable, and efficient binocular vision at the desired near working distance, 

and this may result in subjects being symptomatic during near point activities (Hamed 

et al., 2013). However, appropriate targets should be used, and the personnel 

conducting the vision screening should be trained and taught about the importance of 

the NPC test, how it is done, and about observations (subjective and objective) to be 

made when the test is performed.  

  

b) Stereoacuity 

Stereoacuity testing is included in many paediatric vision screening programmes in 

addition to VA and ocular alignment tests, because of its ability to rule out uncorrected 

refractive errors, amblyopia, poor interaction of vergence and accommodative systems, 

and strabismus (Rutstein & Daum,1998:69 & 147; Guo et al., 2016). The stereo test was 

therefore included in this study because of the association found between hyperopia 

and poor stereoacuity, particularly in children with high hyperopia, likely to lead to the 

development of esotropia if not identified early and treated. 

 

Even though the Random dot test used in the current study has line targets, such as the 

animals and the Wirt circles, its background and modified circle designs were found to 

disguise the lateral displacement of the circles with disparity, and therefore monocular 

cues appeared not to be used for the test to be passed (Cooper et al., 1978). While 

there are differences of opinion in previous studies on distance stereopsis testing being 

more effective than near stereoacuity testing in screening for binocular vision disorders, 

reduced VA, and uncorrected refractive error, other studies have found no difference 

between the distance and near stereoacuity testing (Rutstein et al., 2000:135; Wong et 

al., 2002). Thus, the inclusion of the near stereoacuity testing in the current study and 

the findings thereof are discussed. 
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The Random dot stereo test used in this study quantified stereoacuity, and the Spectrum 

eyecare software was used to screen for the presence or absence of stereoacuity. 

Therefore, the data collected for the two methods were different, with categorical data 

(pass or fail) used for the Spectrum eyecare software. Descriptive statistics and variation 

statistics were used to analyse the Randot stereo test findings of the participants. 

Consequently, in the current study, the analysis of the collected Spectrum stereo test 

was focused merely on the distribution of normal to reduced stereoacuity. 

  

c) Randot stereo test 

The number of participants showing reduced stereopsis (>100 seconds of arc) was 13 

(7%) with 176 (93%) having adequate to very good stereopsis ≤100 seconds of arc. The 

failure rate of 7% of reduced stereopsis reported in the current study is consistent with 

that of the study conducted by Sauer et al. (2016) in Peru, with the failure rate of 6.6% 

of children aged between 5-18 years evaluated using the Randot E test. The screening 

tests for stereoacuity in the study conducted by Sauer et al. (2016), were performed 

according to criteria approved by the American Academy of Ophthalmology (AAO) 

(2007) and American Academy of Optometry (2016). Remarkably, the 7% failure rate of 

the stereoacuity test found in the current study correlates with the prevalence of 

significantly reduced VAs of 6/12-6/60 (refer to Table 4.5, 4.16, 4.28, 4.30). 

 

 Contrary to the findings of the current study, Williams et al., (1988) reported a 

prevalence of reduced stereoacuity of 2.3% on a sample of children aged seven years, 

and re-examined at the ages of 9 and 11 years.  Defective stereopsis in this study was 

defined as failure to pass any of the TNO qualitative plates equivalent to >120 seconds 

of arc. Remarkably, the prevalence of reduced stereoacuity found in this study was low 

compared to that of a study conducted by Robaei, et al., (2007) of 3.7%, although they 

used the same criteria. However, the methods used to screen stereoacuity were 

different with the study conducted by Robaei et al., (2007) on a representative sample 

of 12 year olds, quantitative plates of the TNO test with varying disparities of 480, 240, 

120, 60, 30 and 15 seconds of arc were used. Normal stereoacuity was defined as <120 

seconds of arc. Nonetheless, application of the current study’s criteria for reduced 

stereoacuity was >100 seconds of arc, less than that used in the studies of Williams et 
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al., (1988) and Robaei et al., (2007), which would translate to a prevalence of reduced 

stereopsis of 6.9% in the current study. 

 

The mean stereoacuity in the current study for all participants (M = 60.87, SD = 67.172) 

was found to be within the normal ranges of 50” - 100” of arc according to the guidelines 

of Griffin & Grisham, (2002:55) (refer to Table 4.17). However, the findings of 

stereoacuity in this study are dissimilar to those of the previous study conducted by Guo 

et al., (2016) in 4 to 18 year old children. The mean for stereopsis in the Shandong study 

was 50.2” of arc ±50.6 (range 40” - 800” of arc), with good and reduced stereopsis found 

in 96.8% and 3.1% respectively. The criteria used and test distance in this study were 

the same as those in our current study, of >100” of arc for poor stereoacuity and 40cm 

respectively. The differences in the findings of the two studies could be due to different 

test designs, and thus considerable variation in the subject’s responses could be 

expected. The high pass rate of the Titmus stereo test could be attributed to monocular 

or lateral displacement cues not present in the Randot stereo test (Saladin, 2005; 

O’Connor et al., 2010; Antona et al., 2015).  

 

The mean for stereopsis of the three phases of learning was found to be different, even 

though falling within the normal ranges of stereopsis, as shown in Table 4.17. The 

Randot stereo acuities recorded in the current study were found to be better in the senior 

phase than in the foundation and intermediate phases of learning. The findings of the 

current study are therefore consistent with those of the studies conducted on the same 

age group by Oduntan et al., (1998) and Junghans et al., (2002) using the Random dot 

test, which also found a mild improvement of stereopsis with age. This finding was 

despite the fact that some participants from the foundation, intermediate and senior 

phases of learning 17%, 10% and 5% respectively had stereopsis worse than 100” of 

arc. In contrast, other studies using a different stereo test such as the Titmus circle test, 

found no significant effects of age and refractive errors on stereoacuity (Yildiz & Bardak, 

2011).  

 

Of importance is the effectiveness of the stereo test to detect any binocular visual 

anomalies and the criteria for pass or fail used. The findings of the current study, in 

quantitatively measuring stereopsis, can be linked to the poor VAs indicated above. 
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Although the stereoacuity test is a good screening instrument since it is easy and fast 

to use, its disadvantages are poor responses in the young age group (6-8 year olds) 

and costs, although it is not very expensive compared to the Spectrum eyecare software 

and Optec®instrument.  

 

d) Spectrum eyecare software stereo test 

Stereo tests that involve the pass and fail criteria could be deemed as more appropriate 

for the purpose of screening for visual anomalies. The stereo test included in Spectrum 

eyecare software uses the stereo target of the checkerboard in screening for the 

presence of gross stereoacuity (192” of arc).  Using the software, the majority of 

participants (91.35%) passed the stereo test and 8.65% failed the test due to lack of 

binocularity and poor responses (refer to Table 4.25). The failure rate was even higher 

with the use of Spectrum eyecare software compared to the Randot stereo test, although 

the intention of this study is not to compare the stereoacuity findings of the two methods 

(Randot and Spectrum). The results of stereopsis using the spectrum are nonetheless 

similar to those of Yildiz & Bardak (2011) who found no significant difference between 

age and stereopsis. However, a high prevalence of poor stereoacuity was found in the 

senior phase in the current study compared to the findings of the study conducted by 

Yildiz & Bardak (2011). In the study conducted by Yildiz & Bardak (2011) the Titmus 

circle test and not the computer software was used. In contrast, Hess and colleagues 

(2015) in their study used a more abbreviated methodology (web-based random dot 

stereo test, self-supervised), which showed 68% of good to excellent stereo and 32% of 

moderate to poor stereo. However, in their study, a wide age range (10 - 90 years old) 

of participants took part compared to the current study with a narrow age range from 5-

15 years (Hess et al., 2015).   

 

The Spectrum eyecare software demonstrated a limitation in not providing quantified 

readings of stereopsis, and the target used to screen for stereoacuity (e.g. 

checkerboard) was difficult for the participants in the current study to discern. However, 

a convenient computer software programme that is robust and reliable in evaluating 

stereopsis and capable of providing measures of variability necessary to make valid 

comparisons between measurements obtained at different occasions or under different 

conditions, has been developed (Hess et al., 2015). It can be considered in the 
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strategies of this study to improve the schools vision screenings at PHC level, especially 

considering the advantages observed using the Spectrum eyecare software compared 

to the conventional and Optec instrument methods. 

 

e) Suppression 

Suppression can be caused by various visual anomalies such as uncorrected refractive 

errors, anisometropia, strabismus, and non-strabismic binocular visual anomalies. The 

presence of suppression in individuals can lead to the reduction of stereopsis and 

amblyopia. Suppression can be a physiological or a pathological condition, and 

pathological suppression is often associated with the abovementioned visual anomalies 

(Steinman et al., 2000:125). The prevalence of suppression is therefore associated with 

the diagnosis of uncorrected refractive errors, anisometropia, strabismus, and non-

strabismic binocular visual anomalies (Benjamin, 2006:955). Suppression appears to be 

undetected in isolation, thus resulting in the paucity of studies indicating the prevalence 

of suppression in children of school-going age. The Worth 4-dot test included in the 

Spectrum eyecare software programme seems to be one of the simpler tests of fusion, 

suppression, and anomalous retinal correspondence. Other advantages of the Worth 4-

dot test are that it can be performed at any distance (40cm or 6m) from the patients and 

is easy to use and affordable, enough to be performed on children who can count to 

five. 

 

In the current study, the Spectrum eyecare software using the Worth 4-dot test was used 

for vision screening. The majority of participants in this study (84%) were found to have 

passed the test, and 16% failed the test due to lack of binocularity and poor responses 

(refer to Table 4.26). Since suppression affects stereopsis, we expected the same 

participants to have passed both the stereopsis and suppression tests, which was not 

the case in this study. Of the 84% of parrticipants who were found to have passed the 

suppression test 91% were found to have passed both the suppression and stereoacuity 

tests and 9% passed either the suppression or the stereoacuity test. The inconsistency 

between the findings of suppression and stereopsis could be caused by the fact that 

50% of participants in the senior phase passed the test, with 50% failing the test (refer 

to Table 4.26). This finding is in agreement with the argument made by Griffin and 
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Grisham (2002:140-141) that the red-green filters used with the Worth 4-dot test 

dissociate the eyes and may cause a latent deviation to become manifest. 

 

The findings of this study are consistent with those of a recent study conducted by 

Briscoe and colleagues (1998), using a computer pseudo Worth 4-dot test (consisting 

of pictures instead of circles) on preschoolers aged four to six years. The aim of their 

study was to test the effectiveness of a PC computer programme for detecting vision 

disorders that could be used by non-trained personnel. The inconsistency of the findings 

of suppression and stereopsis were the same as those in the current study, with 5% 

found to have impaired fusion and 3.7% found to have reduced stereopsis using the 

computer stereogram. The ‘gold standard’ test used was the Snellen chart, with 

stereopsis evaluated using random dot stereograms. However, it should be borne in 

mind that the difference between the findings of the two studies was due to the different 

ages of the participants, with Briscoe et al., (1998) evaluating preschoolers, and the 

current study evaluating the school-going age children. Therefore, the results of the 

current study are consistent with those of the other studies in which the Worth 4-dot test 

was found not to be sufficiently sensitive in revealing suppression levels affecting 

stereopsis at threshold, thus poor performance of the learners in the senior phase can 

be attributed to this reason (Griffin & Grisham, 2002:140, Briscoe et al., 1998). 

 

The findings of the current study do not support the inclusion of the Worth 4-dot test in 

the vision screening protocol. Although the Worth-4-dot test was found to be easy to 

perform, the inconsistency of results between the stereoacuity and suppression test 

using the same instrument alludes to the limitations of the Worth-4-dot test as not 

sufficiently being sensitive to revealing suppression affecting stereopsis, and that it may 

therefore cause an increased number of false positive referrals. The second reason is 

that the inclusion of the two tests (Worth 4-dot and Randot stereo tests) investigating 

binocularity in the vision screening protocol will be redundant, since they investigate 

what appear to be similar visual anomalies. 

 

f) Lateral phorias 

Lateral phorias are used to measure heterophoria by evaluating the latent deviation of 

the eyes. Various instruments are available for the investigation of latent deviations, 
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including the prism neutralised objective cover test, the Maddox rod, Von Graefe 

Keystone Telebinocular, Titmus and Optec®5000. In the current study, the instrument 

used to investigate the lateral phorias was Optec®5000.   

 

g) Distance lateral phorias  

The expected lateral phoria at distance is 1∆ ± 2∆   according to Scheiman & Wick, 

(2013:8). Lateral phorias measured at distance investigated the presence of distance 

esophoria or exophoria. At distance fixation, orthophoria to esophoria (0.00 to 1.00∆) 

was present in 39% of the participants, while high esophoria in the range of 2.33∆ - 6.33∆ 

present in 32%, with 29% of participants found to have low degrees of exophoria in the 

range of 0.33 ∆- 5.00∆, as shown in Table 4.40. The mean for the distance lateral phorias 

of all participants in the current study was 0.93∆ ± 1.82∆ in the low ranges of esophoria, 

as shown in Table 4.41. This is considered to be significant since esophoria presence 

of any magnitude is regarded as abnormal. Distance lateral phoria findings were 

marginally esophoric, with the majority (71%) exhibiting orthophoria to 6.33∆ esophoria. 

The findings of the current study are not consistent with those found by Walline and 

colleagues (1998), who evaluated heterophoria using the cover test on children from 

kindergarten, second and fifth grades. The study showed that nearly all primary-school 

children are orthophoric at distance, and have a slight exo shift at near.  

 

The findings of the current study were also significantly different to those of the study 

conducted by Junghans and colleagues (2002) on children with the mean age of 12 

years ± 3 using the Howell Phoria Card (Cyclopean Design, Melbourne, Australia). In 

the study conducted by Junghans and colleagues (2000) distance lateral phoria was 

found to be marginally exophoric. In other previous studies conducted on Swedish 

children in the same age group as those included in the current study, but using the 

prism cover test, the findings were the same as those of the other studies in which a 

majority (> 90%) of the children were orthophoric to low degrees of exophoria (Walline 

et al., 1998; Junghans et al., 2002; Abdi et al., 2002). Differences in findings can be 

attributed to different populations (clinical vs non-clinical), age differences and 

methodology used, such as the prism cover test, the von Graefe technique, Maddox 

wing, Howell card, Thorington method and the Optec instrument used in the current 

study.  
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Using Optec®5000 to evaluate lateral phorias was quite easy because the target used 

was simple and easy to discern. However, in using this instrument, the majority of 

participants (70%) exhibited esophoria (0.33∆ - 6.33∆) at far, regarded as abnormal, 

which could be due to the inherent properties of the machine in which lenses or prisms 

are used to simulate infinity, which may lead to proximal convergence and therefore 

influence the results. The other disadvantage of this method is that it is expensive, and 

an affordable, objective, reliable and valid conventional method such as the cover test 

should rather be considered for inclusion in the vision screening protocol. Screening 

tests should be simple, expedient, inexpensive, safe and acceptable, and care should 

be taken not to include lots of tests, since the vision screening tests are not for diagnostic 

purposes (Friis & Sellers, 1999). 

 

h) Lateral Phorias (heterophoria) at Near  

The distribution of normal near lateral phorias in the range of 0.00-4.50∆ exophoria were 

found to be high (75%), followed by 22% with high exophoria,  6.33∆ - 7.50∆ and 3% for 

high exophoria ≥ 9∆, as shown in Table 4.42. The findings for the near lateral phorias 

are consistent with those of other studies (Walline et al., 1998; Junghans et al., 2002; 

Abdi et al., 2002), with the high percentage of low exophorias in the range of 0 - 4.5∆ 

exo. However, esophoria and high degrees of exophoria findings are indicative of a 

binocular vision problem at near depending on whether the heterophorias were 

compensated for or not. The mean for the lateral phorias of all participants of -3.41∆ ± 

2.61∆ was found in the current study, which is regarded as normal according to 

Scheiman & Wick, 2013:8) (as shown in Table 4.43).  

 

The near lateral phorias results were found to be consistent with those of the other 

studies. The similarity appears to be due to the near testing features of the instrument 

not affected by its inherent properties. However, the disadvantage of using instruments, 

for example the Optec®5000, Keystone or Titmus for binocular function, is that they don’t 

test performance over time and accommodation, including the fact that the instrument 

is expensive (Mozlin, 2002). 
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4.10.3  Time 

The time taken for administering the conventional screening method, the Spectrum 

eyecare software and Optec®5000 instrument, was recorded in the three phases of 

learning. The mean for the time taken to visually screen the three phases of learning 

using the abovementioned methods, was found to be different. In comparing the time 

taken for each participant evaluated in the three phases of learning, means were found 

to vary across the conventional (M = 5.31mins, SD = 1.69), Spectrum eyecare software 

(M = 4.71mins, SD = 1.02) and Optec®5000 instrument (M=5.52, SD = 1.01), as shown 

in Table 4.46. The participants seemed to take less time being visually screened using 

the Spectrum eycare software compared to the conventional method and Optec®5000 

instrument.  One-way ANOVA revealed a statistically significant difference for the time 

taken using the three methods since the p-values were found to be >0.05, as shown in 

Table 4.47.  

 

4.11 CONCLUSION 

 

While there are disagreements in the literature related to the appropriate methodology 

(in terms of feasibility and reliability) of vision screening, in the current study the 

Spectrum eyecare software and conventional method were found to provide better 

results of VAs compared to the Optec instrument. The researcher found poor responses 

and lack of understanding of the instructions in using the Optec®5000 instrument on 

children in the foundation phase, thus leading to the discarding of the results in this age 

group. Conversely, data was collected only from those in the intermediate and senior 

phases of learning using the Optec®5000 instrument. However, this unanticipated event 

occurred during the data collection, and did not negatively affect the validity of the 

collected data since the aim was not to compare the validity of the instruments, but 

rather their feasibility. The Optec®5000 instrument therefore demonstrated that it is not 

a feasible method to be used on children in the foundation phase, and its poor results 

on distance VA and distance lateral phorias indicated that it is not a better method to be 

used in the intermediate and senior phases of learning.  

 

However, the spectrum eyecare software had better VAs with the one-line difference 

compared to the Snellen chart, and a two-line difference compared to the Optec 
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instrument. In addition to that, it was found to be faster than the other two methods in 

screening for visual anomalies, although clearly it cannot replace the conventional 

method in terms of feasibility. Nonetheless, it does present a useful, additional way of 

mass screening for visual anomalies in younger and preliterate children, especially 

those in the foundation phase. The conventional method of screening is still the 

preferred method because it is easy, expedient, efficient and inexpensive; conversely, 

it needs trained personnel for its advantages to be utilized.   

 

In comparing the vision screening guidelines supported by the HPCSA on school vision 

screenings to the three methods used in the current study, one notes that the guidelines 

emphasize tests related to academic performance and concentration. However, it 

should be noted that the HPCSA vision screening guidelines were developed specifically 

for optometrists, and not for school health nurses. The tests included in the HPCSA 

(2007) vision screening guidelines are approximately ≥10 in number (HPCSA, 2007). 

However, vision screening is included in the National School Health Policy as part of the 

general health screenings to be conducted by school health nurses, therefore 

expediency might be a challenge if additional tests are to be considered (NDoH, 2012).  

 

The quantitative data collected and analysed in this study provided useful information 

relating to the appropriate method to be used in detecting visual anomalies among 

children of school-going age. However, the results obtained are limited as they provided 

only numerical descriptions.  In Chapter 5 the quantitative data collected will be 

considered when the qualitative data is collected and analysed. These perceptions are 

expected to make it possible for the researcher to criticaly analyse the current national 

school health screenings, including vision screenings, and to formulate strategies for the 

improvement of the programme at PHC level. 
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CHAPTER FIVE 

CRITICAL ANALYSIS OF THE CURRENT VISION SCREENING PROGRAMME 

___________________________________________________________ 

 

 5.1    INTRODUCTION 

 

The previous chapter dealt with the analysis of the outcomes of three different methods 

available for school vision screenings, with the aim to identify a method that is feasible 

and efficient to be included in the ISHP. The analysis of the vision screening findings 

using these methods on children of different age groups was informed by the reviewed 

literature in Chapters 2 and 3. The literature reviews further provided insight into the 

importance of conducting the vision screenings among children of school-going age, 

with the focus mainly on visual anomalies affecting academic performance. 

  

This chapter includes the research description, design and method of the study in order 

to provide specific direction on how the data was collected and analysed. The focus in 

analysing the data collected was on the phenomenon (vision screening), including the 

generated meanings from the citations made by participants (Braun & Clarke, 

2013:174). The critical analysis of the current screening programme in this chapter 

contributes towards the formulation of strategies for improving school vision screenings 

at the PHC level to be described in Chapter 6. 

 

5.2        RESEARCH DESIGN 

 

The research design for this part of the study was qualitative in nature, exploratory, 

descriptive and contextual. This design was found to be appropriate in exploring and 

describing the phenomenon of vision screenings conducted by school health nurses. 

 

5.2.1 Qualitative Design 

The qualitative part of this study used the phenomenological approach, which translated 

into gathering in-depth information and perceptions from those involved in the execution 

of school vision screenings (Creswell & Clark, 2011:196). The phenomenological 

approach in the current study was used to illuminate specifics relating to the strengths 
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and weaknesses of the vision screenings included in the school health programme, as 

perceived by school health nurses. According to Green & Thorogood, (2009:14) 

qualitative studies can be used in research where it is difficult to develop a standardised 

instrument due to lack of knowledge on the phenomenon. The motivation for using this 

design was that even though there are various methods of vision screenings 

recommended by different studies, there are still debates relating to what constitutes an 

appropriate method (Mathers et al., 2010). This chapter has an element of self-

proclaimed truths by the participants, which assisted the researcher in understanding 

the processes currently undertaken in conducting school vision screenings (the 

phenomenon).  

 

Four basic steps were used in this phenomenological inquiry: bracketing, intuiting, 

analysing and description. The bracketing process in collecting data using the focus 

group interviews, involved identifying and holding in abeyance any preconceived ideas 

and opinions the researcher had about the phenomenon under investigation, to enable 

the researcher to confront the data in pure form with an open mind, imagination and 

intuition (Creswell, 2007:212). Intuition involved the researcher holding more than one 

focus group discussion, and repeatedly reviewing the collected data until a common 

understanding was reached. The analysis of the collected data entailed contrasting and 

comparing the final data to determine the patterns and themes emerging, with careful 

attention paid to the descriptions. The final step was the description phase. It was at this 

stage that the researcher came to understand and define the school vision screening 

phenomenon in the South African context, in order to develop an ideal vision screening 

programme.  

 

5.2.2 Exploratory Design 

In using this design, the researcher intended to simply explore the research question of 

the current study: Is the school health programme targeting the visual needs of the 

population it is intended to serve? The purpose of using an exploratory design was to 

investigate the phenomenon (school vision screenings) that is not well understood. 

However, this type of design does not offer final and conclusive solutions to the existing 

problems, since it is silent on critique, action, advocacy, empowerment and 

emancipation (Marshall  & Rossman, 2011:68; Gray et al., 2017:80). In exploring the 
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vision screening phenomenon in schools, the focus group interviews were conducted in 

order to learn about the experiences and perceptions of the school health personnel 

related to the vision screenings included in the school health policy.  

 

5.2.3 Descriptive Design 

The descriptive design in the current study was used to obtain information concerning 

the current status of the school vision screenings in South Africa. This type of design 

was identified as important and appropriate for research questions focused on 

discovering the who, what and where of events or experiences, including gaining 

insights from participants concerning a poorly understood phenomenon (Kim et al., 

2017). The design of the current study was concerned with gathering information from 

a representative sample (school health nurses) of the population in order to describe the 

critical elements of the phenomenon (school vision screenings).  

 

5.3 REASONING STRATEGIES 

 

The processing and organizing of ideas in order to reach conclusions is referred to as 

reasoning strategies. Gray et al., (2017:83) states that reasoning is often evident in the 

verbal presentation of a logical argument in which all parts are linked together for a 

logical conclusion to be reached. Logical reasoning was used in the current study in 

order to explain and predict the phenomenon (schools vision screenings). According to 

Gray et al., (2017:80) the science of logic deals with thinking activities, for instance 

concrete and abstract thinking, including logical, inductive and deductive methods of 

reasoning.  

 

5.4 RESEARCH METHODOLOGY 

 

Braun & Clarke, (2013:174) define methodology as a framework within which research 

is conducted, comprising a theory of how research should proceed for a series of 

decisions to be made by the researcher. Therefore, the methodology of this study 

included design, setting, sample, methodological limitations, data collection and the 

analysis techniques (Burns & Grove, 2009:513).  
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5.4.1 Population and Sampling 

Van der Walt & Van Rensburg, (2006:123), describe a study population as the entire 

group of persons of interest meeting the criteria the researcher is interested in studying. 

In this part of the current study, the population consisted of school health personnel (for 

example the enrolled nurses, health promoters and co-ordinators) who participated in 

school health screenings. Purposive sampling was used in this part of the current study. 

This method of sampling is referred to as ‘judgemental’ or ‘theoretical’. It is a sampling 

method based on the judgement of the researcher’s knowledge of the subject, and of 

the phenomenon at hand (Van der Walt & Van Rensburg, 2006:132). In this part of the 

current study, participants were purposively selected because of their in-depth 

experience and exposure to the topic (school vision screenings) under study. Three 

teams of 13 school health personnel from a district in the province of Gauteng were 

invited to participate in the study.  

 

5.4.2 Data Collection 

5.4.2.1 Focus Group Interviews 

Focus group interviews were used for generating information on collective opinions, and 

the meanings lying behind the views of the school health personnel (Gill et al., 2008). 

The perceptions collected from the school health personnel assisted the researcher in 

clarifying, extending, qualifying or challenging the objectives of the vision screenings 

included in the school health policy. The collected perceptions contributed towards 

formulating strategies to improve the school vision screening programme at PHC level 

(Braun & Clarke, 2013:174). 

 

Recruitment of the participants was done from a pre-existing group working for the 

Gauteng Department of Health. This was done to overcome issues relating to disclosure 

that could potentially stigmatise the participant’s status, making them uncomfortable in 

a group of strangers. Conversely, there may be situations where disclosure would be 

more comfortable in stranger groups (Gill et al., 2008). Three focus group interviews 

were conducted until adequate saturation of data was reached. Collection of data using 

focus group interviews was within the guidelines described by Krueger & Casey, 

(2009:187), relating to sequence preparation, environmental setting, and the role of the 
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researcher. The researcher played the role of moderator, and conducted interviews 

using a quality audio recorder to collect data during the focus group interviews. 

 

5.4.2.2 Preparation of the Focus Group Interviews 

The focus group interviews were conducted at times convenient to the participants. The 

first and third groups preferred to be interviewed in the morning starting at approximately 

8h30, before visiting their allocated schools, and the second group preferred to hold 

group discussions in the afternoon at 14h00, after visiting their allocated schools. The 

venues for the focus group interviews were at an office of one of the school health 

personnel regarded as private by the participants. This ensured confidentiality and a 

relaxed atmosphere to develop a rapport with the study participants (Krueger & Casey, 

2009:138). The focus group interviews were held over a period of three separate days, 

and comprised school health nurses, co-ordinators and health promoters.  

 

5.4.2.3 Rapport 

Rapport with and affinity to the participants was achieved by the researcher stating the 

purpose of the study from the outset, agreeing to the venue comfortable for the 

participants, not rushing into the interview schedule, and avoiding the use of expressions 

suggesting disapproval or disagreement (Van der Watt & Van Rensburg, 2006:145; 

Krueger & Casey, 2009:138; Green & Thorgood, 2009:73). This process also entailed 

genuine and respectful interest in the views tabled by the participants. Follow-up 

questions were posed when the researcher sought clarification on responses given by 

participants.  

 

5.4.2.4 Phrasing of Questions 

The development and phrasing of questions related to the five important aspects of 

vision screening: 1) training, 2) tests included in the vision screening programme, 3) 

capacity and coverage, 4) referral criteria and 5) follow-ups. When asking questions, the 

researcher adhered to the rule of thumb recommendations by Green & Thorogood 

(2009), for phrasing qualitative interview questions as follows: 
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Table 5.1: Rule of thumb recommendations for phrasing qualitative interview 
questions adapted from Green & Thorogood, 2009, Qualitative methods for health 
research, 2nd Ed,pg.114 

 Avoid asking respondents the research question 

 Avoid technical and professional vocabulary 

 Avoid leading questions implying a preferred answer 

 Avoid questions suggesting a judgement 

 Use open-ended questions compared to closed ones 

 Ask participants about their experiences rather than 

abstract or theoretical questions 

 

5.4.2.5 Role of the Researcher 

The researcher made participants feel at ease by creating a friendly atmosphere and by 

welcoming them as they arrived. Introductions were made once all the invited 

participants were settled. The researcher further ensured a thoughtful, permissive 

atmosphere, and further provided the ground rules, including setting the tone of the 

discussions. The tone of the discussions to be held was set through a debriefing by the 

researcher, who emphasized that the comments and opinions expressed by participants 

were considered valuable.  

 

The ground rules were characterised by openness, active participation, flexibility, 

creativity, mutual trust, independent thinking and respect (Krueger & Casey, 2009:31). 

Field notes were taken by the researcher during discussions, with the participant group 

dynamics noted, such as verbal and non-verbal communication, feelings and emotions. 

The taking of notes during the discussions was found to be appropriate, to enable the 

researcher to remember interview events, and to enable retrieval of the collected data 

during the analysis (Burns & Grove, 2009:542). Duration of the interviews/discussions 

was approximately 45 minutes, and once all the research questions had been 

responded to, participants were thanked with refreshments served. Subsequent to the 

above, the audio tape was put in a safe place under lock and key in preparation for the 

transcription. This information will be destroyed five years after the research report has 

been published. 
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5.4.3 Data Analysis  

The collected data was organised and displayed in a fashion that provided answers to 

the research questions (Van der Walt & Van Rensburg, 2006:184). This practice 

necessitated categorising, ordering, manipulating and summarising data in meaningful 

terms (Creswell, 2014:194). Inductive and intuitive analysis, synthesis, and derivation 

strategies were used by the researcher in the analysis of the collected data (Gerrish & 

Lathlean, 2015:472). In this process, the researcher acquainted herself with the 

collected data by repeatedly listening to the audio tapes and reading the field notes 

obtained during the focus group interviews. A linear, hierarchical approach, building from 

bottom to the top (Creswell, 2014:197), was used by the researcher in analysing the 

data collected from the focus group interviews. This approach follows seven steps from 

bottom to the top, with an interactive process involving various interrelated steps, as 

shown in Figure 5.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.1: Data analysis process using the Creswell approach (adapted from 

Creswell, 2014, p.197). 
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Codes for themes (divided into main categories and subcategories) were used by the 

researcher in analysing the data and memos about the context and variations in the 

phenomenon under study. The researcher further verified the selected themes by 

reflecting on the data and through discussion with an independent coder, in order to 

refine categories and identify propositions. An independent coder’s services were 

engaged based on their experience and knowledge in qualitative research. Subsequent 

consensus discussions were held between the researcher and independent coder to 

determine and agree on similar patterns of themes that emerged from the focus group 

interviews. A follow-up interview with one group of participants was held to verify the 

findings and provide an opportunity to check the interpretation of the responses from the 

three interviews related to perceptions of the school health personnel on vision 

screenings in schools (Creswell, 2014:197). 

 

5.5 RIGOUR 

 

The terms ‘reliability’ and ‘validity’ were used in evaluating the consistency, accuracy 

and credibility of the qualitative study findings (Creswell et al., 2014:201). In addressing 

validity, Creswell & Miller (in Creswell et al., 2014: 201), state that qualitative literature 

uses terms such as ‘trustworthiness’, ‘authenticity’, and ‘credibility’.  

 

5.5.1 Trustworthiness, Credibility 

In the current study, the strategies of establishing trustworthiness were used, including 

credibility, transferability, dependability and conformability (Creswell et al., 2014:201). 

Credibility of the study findings was associated with establishing whether the results of 

the study were believable. This depended more on the richness of data collected than 

on the amount of information gathered in the focus group interviews. Activities such as 

triangulation, reflexibilty, clarification of researcher bias, searching and accounting for 

negative analysis, peer debriefing, and member checking, were used to establish 

credibility of the study. 

 

5.5.2 Dependability 

Dependability requires an audit, generally by a peer (Van Der Walt & Van Rensburg, 

2006:118). This practice is aimed at making sure that the research findings are 
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consistent and could be repeated. In the current study dependability was evaluated 

through holding a doctoral forum with experts in the field of optometry. The panel that 

took part in the review was composed of optometrists in the public and private health 

sectors, a director of eye care in the province of Gauteng (Johannesburg), and, 

nationally (in South Africa), and an ophthalmologist from the public health sector. The 

doctoral forum was held to determine the expert’s acceptance of the study methodology. 

The experts were taken through the process and procedures used by the researcher in 

the study. Dependability in the current study was checked by using the following outline 

relating to the production and assessment of procedural consistency of the current 

study’s qualitative research (Flick, 2002:228): 

 Raw data, collection and recording thereof; 

 Methodological notes and decisions concerning the production of trustworthiness 

and credibility of findings; 

 Materials concerning intentions, and dispositions such as the concepts of 

research, personal notes, and expectations of participants; and 

 Information about the instrument development. 

 

5.6 DESCRIPTION OF RESULTS 

 

The description of data collected on the perceptions of the school health nurses using 

focus group interviews is discussed below, with the responses highlighted in italics. 

Coding and analysis of the textual data was done using Atlas.ti, a computer software 

programme that facilitates the creation and assignment of codes to text. The coding and 

analysis process was thematic, wherein recurring themes and patterns in the data were 

identified, categorised and explained. The main- and sub-categories were reached 

through a consensus discussion between the researcher and the independent coder, as 

shown in Table 5.2. 
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Table 5.2: Main categories and subcategories of themes that emerged from focus 
group interviews 

MAIN CATEGORIES          SUBCATEGORIES 

VISION SCREENERS TRAINING  Type of training received 

 Adequacy of training 

 Suggestions on training 

VISION SCREENING TESTS  Type of tests done 

 Vision screening criteria for learners 

 Adequacy of the vision screening 

methods used 

 Opinions on the Snellen Chart 

 Views on modern technology 

REFERRALS  Referrals and Follow-ups 

 

ROLE PLAYERS & COORDINATION OF 

SCHOOL VISION SCREENING 

 Learners 

 Schools/ Teachers 

 Parents 

 School Health Personnel 

 Optometrists 

CHALLENGES IN THE ADMINISTRATION 

OF SCHOOL VISION SCREENING 

 

 Human Resource  

 Time 

 Space 

 Budgetary   

 Equipment 

 Communication 

 Consent 

 

The school health personnel’s perceptions on vision screenings are described in 

accordance with Table 5.2.  The themes discussed under the seven categories are 

highlighted by direct quotations from participants, and are indicated in italics blue. 

 

5.6.1 Training 

 

5.6.1.1 Types of Training Received 

The discussions began with the participants being asked to describe the type of vision 

screening training they had received. An all-round response confirmed that vision 
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screening training was provided to participants by the Department of Health. 

Consistency in statements made by the participants related to the form of training 

received by the three groups of school health nurses (SHNs), as follows: 

 coaching sessions by the district optometrists 

 mentoring by supervisors 

 peer coaching    

 

The following responses emerged from the discussions: 

The participants expressed different perceptions on the type of training received in 

relation to whether or not the training received was formal or informal. 

Yes, we actually received training once a year where we were informed by Optometrists 

about the conditions that affect the eyes and how to test vision. There is no special 

training we underwent, we have just had a few hours of information sessions with an 

optometrist, who showed us how to measure the VAs. 

 

A report on the confirmation that training received for vision screening was not formal 

was cited by one of the study participants with the following response: 

 We did not receive formal training, the training received was just basically to let us 

understand school health from the policy point of view and what was expected from us 

as school health nurses.  

 

Optometrists were brought in to take the trainees through the vision screening 

components of the training programme.  

The optometrists also demonstrated to us during training how to conduct the vision 

screenings. They taught us how the Snellen chart works, how you read the VAs, how 

far the kid should be, and how to record it. They also trained us on how to identify 

abnormalities of the eyes. 

 

Not all school health nurses undergo training, it is given only to newly employed SHNs, 

not those already employed:  

Yes, we actually have training maybe once a year. Where we are informed about the 

conditions affecting the eyes and how to test vision. Actually, the training is for the newly 

employed school health nurses.  
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Other school health nurses are trained (mentored) by their supervisors to do the vision 

screening:  

Children with squints are recognised by just observing their eyes. Sometimes we make 

them look at a target and ask them to follow it in different directions (demonstrated 

performance of ocular motilities evaluation…..). We learned this test (evaluation of eye 

movements for identification of squints) from our previous supervisor. 

 

Another form of training received by the SHNs is peer coaching: 

Unfortunately, it’s not everyone that goes for training, it depends on how many school 

health nurses are invited from each district by the National Department of Health. Those 

who get to be invited for training by the DoH, when they come back from training they 

have to train the others. 

 

5.6.1.2 Adequacy of Training 

There was some major reservation among the nurses relating to the adequacy of vision 

screening training they had received. The depth of the training was questioned, with 

claims that although the vision screening procedures were contained in the nurse 

training manual, they “never got to do the tests and there was not much emphasis on 

the tests for vision screening”. Even though the participants received informal training in 

the school vision screenings in the form of coaching, mentoring, and peer coaching, they 

expressed the need for further training.  Requests for further training on how to conduct 

the vision screenings were related to the following areas of knowledge: 

 Conversion of VAs on the Snellen chart from 6m to 3m; 

 Knowledge on the significance of the numbers (6/6,6/7.5,…6/60)  when the VAs 

are evaluated; 

 Accurate identification and description of ocular pathologies; 

 The ability to do other tests when children complain of poor vision and the VA 

measurements revealing a 6/6 vision; 

 Reasons for referring children with unequal VAs; 

 Knowledge and ability to measure the NPC test included as one of the vision 

screening tests in the school health policy; 

 Ability to evaluate the visual acuities of the younger children in Grade R; and 
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 Knowledge to identify ocular pathologies needing urgent attention.  

 

 More training from the ophthalmic point of view will make our screening better. We need 

more training related to measuring VAs and identifying ocular pathologies. Some 

pathological conditions we are seeing them for the first time, with training we can be 

able to identify these conditions and refer the child accordingly. We don’t know how to 

describe some of them.  

 

Another participant added:  

Training is needed in order to know when to refer, we must know when to send the 

children identified to have problems to the hospital or to the clinic. Like, which cases are 

urgent or not? 

 

Another participant confirmed the need for formal training:  

Training will work for us. It will improve on our knowledge because there are some of 

the eye diseases we don’t know whether to refer or not. The other day I saw a child with 

bubbles and spring catarrah, with the other child having a greyish line around the 

cornea, we didn’t know whether to refer or not. 

 

The researcher enquired about the significance of the numbers 6/6, 6/7.5, 6/60: 

We only know that if the VA measured is above 6/7.5 we have to refer the child to an 

optometrist, we don’t know the significance of the numbers. 

 

In line with the NPC (near point of convergence) test included in the record card for the 

intermediate and senior phases of learning, the researcher noted that many participants 

have never heard or used this test. 

No, we don’t know anything about that test. What does the NPC stand for? We were 

never taught anything about the NPC. 

 

There was an indication from a participant on using the 6m distance to measure VAs, 

but if children were found to not respond well to the test, it was then done at 3m. Notably, 

the change of distance to 3m was done without any conversions of the VAs measured. 

The chart is just moved to 3m and it makes it easier for us to measure the VAs. 
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Related to the above, another participant responded to the space challenge, indicating 

that VAs for distance can only be measured at 6m. 

Maybe if there is a test that we can do that does not require the 6m distance, since we 

always work at that distance. 

 

5.6.1.3 Suggestions on the Training 

In view of some of the identified shortcomings in vision screening training, suggestions 

were put forward by the participant, with the consensus that more focused training on 

how to conduct vision screenings was required.  

I think as nurses if we are trained with a specialty like the ophthalmic nurses or from the 

ophthalmic perspective, it will help us to screen more professionally. More training from 

the ophthalmic point of view will make our screening better. 

 

Related to the above, training would ensure more accurate referrals, as the school 

health nurses would “know when to refer” and “know which cases were urgent or not”.  

 

Steps must be taken to ensure that those sent for training come back to the school 

health programme, as this was not always the case.  

The district has taken some SHNs to be trained in order to address some of the problems 

we have spoken about. However, the trained professional nurses don’t come back to 

the programme and they go to the other streams. 

 

5.6.2 Vision Screening Tests 

 

5.6.2.1 Testing Procedures 

Subsequent to discussing vision screening training, the participants went on to discuss 

the actual practicalities of vision screening that they undertook in their respective areas. 

There was general acknowledgement of the importance of vision screening tests, and 

that its inclusion in the school health programme was merited.     

Vision screening for me has become a personal thing…This has made me not to take 

anything at face value. It has made me to investigate more the presenting problems and 
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I really like my job as a school health nurse. I like that the vision screening is conducted 

at an early age. 

 

Consistent with the focus of the training received, as discussed earlier, the school vision 

screening was said to focus mainly on the measurement of visual acuities, with the 

participants describing how they went through the tests as follows: 

 

o The child is made to sit 6m from the chart 

o The child is asked to cover one eye at a time 

o Those struggling at 6m are tested at 3m 

 

For the vision screenings in particular we are trained to measure VA at 6m from the 

chart. The child is asked to cover one eye to measure the visual acuity. Then you point 

on the chart as a nurse to direct the child to identify the symbols in order to measure the 

VAs. 

 

Apart from evaluating the VAs, participants indicated that they also assess children’s 

eyes to see if the ocular media is clear, and for foreign bodies and ocular pathologies.  

 

5.6.2.2 Adequacy of Vision Screening Methods Used 

When asked to express their opinions on the adequacy of the VA tests that they are 

expected to conduct, participants generally felt that the tests were accurate. 

 Yes, we think the distance VA evaluation is sufficient and accurate…The only challenge 

at times is if we have to screen big classes and getting the children to follow the 

instructions properly can be time- consuming, but when they understand the instructions 

then it is easy to evaluate them and the test is quite accurate. 

 

The point was raised that although the actual tests and procedures were the same, the 

conditions under which the tests were conducted were not uniform, thus potentially 

affecting the outcomes. 

 What we do depends on the size of the schools. Therefore, things are done differently 

for different schools. Management of noise is very important….noise might affect the 

results. 
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5.6.2.3 Opinions on the Snellen Chart 

Significant debates relating to the different opinions on the Snellen chart were noted by 

the researcher. Usefulness of the Snellen charts in identifying vision anomalies was 

confirmed and, in that regard, the importance of using them was emphasized, especially 

as many parents could not afford to take their children to private optometrists.  

 

We have identified children with visual problems using the Snellen chart, especially in 

the informal settlements. 

 

There were some disadvantages however, pertaining to Snellen charts that the 

participants highlighted, including the following:  

o Non-uniformity in the structure or content of the charts   

o Time consuming to use the charts 

o Learners failing to follow instructions 

o Chart is challenging to comprehend for children with learning difficulties    

o Chart tedious to use for both the learners and the nurses 

o Limited durability of the charts, which are subject to wear and tear   

 

I think if we can have anything that works faster like a computer, it might save on time. 

The Snellen chart is a bit slow. I think it does delay the screening progress. Children get 

agitated when they have to wait in the long queues. If we could try the faster working 

methods, that will help. Sometimes it’s tiring for the nurses to be pointing at the chart. 

We get to see approximately 100 learners per day. 

 

In some cases, the nurses also did not know what the measurements or notations on 

the charts actually meant, and thus just worked mechanically with the charts.  

No we don’t know what it means, we just get to be told that 6/6 is good and anything 

else that is not 6/6 is poor vision. 

 

There was also a sentiment that given the usage procedures, the results could be biased 

by other factors.  
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With the Snellen chart the challenge is the pointing of the chart sometimes, since with 

the pointing you find that some of the targets are blocked by the pointer, thus leading to 

children guessing the direction of the targets pointed at. 

 

5.6.2.4 Views on Modern Technology 

In line with some of the disadvantages of using Snellen charts, the participants were 

asked to express their views regarding adoption of modern vision screening technology. 

Notably, many amongst them had never heard or used these other methods before, and 

responded as follows:  

What do you mean by modern technology? We have no idea. 

 

Some had, however, been exposed to some software-based screening methods, albeit 

not extensively, and had found them to carry some clear advantages, which included 

faster turnaround on the number of tests that can be done, and giving results faster.  

I was exposed to modern technology using the tablet software for vision screening (the 

participant showed the researcher the Tablet she used as part of the pilot study). We 

used it when we were doing our pilot study at Ekurhuleni primary school. It gives you 

the results immediately and gives you the information on when to refer… It’s fast, you 

can do more than three tests in 5mins.  

 

After a brief background was given by the researcher on how the computer software 

worked, including mentioning its advantages and disadvantages, all participants 

including even those that were never exposed to the screening method were able to 

conceptualise some advantages over the methods they were currently using.  

 

Among the perceived benefits of using modern technology were the following: 

o Saving on time 

o Covering more schools   

o Reducing workload 

o Enabling quicker referrals  

o Enabling more accurate referral decisions 
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I think it will be a good idea, it will work for us, especially concerning the time constraints 

we have. It can also help us to correctly identify the visual problems. We have many 

schools to screen, and it takes time to screen one child.  

However, concerns were raised by participants related to the cost effectiveness of the 

vision screening method. 

 

Expectedly, there was some enthusiasm among some of the participants to receive 

training and to start using the alternative and additional tests for vision screening.  

As long as we can be trained to use any form of equipment that will make our work easy, 

then we will be fine. It will save us time. 

 

The idea of using more than one test on an individual learner was received with mixed 

feelings. While on the one hand it would allow for better accuracy, there was a feeling 

that it would not help in terms of easing time constraints. Issues of affordability were 

also raised in relation to the inclusion of an additional test (for investigating binocularity 

or accommodative dysfunctions) to the current vision screening programme.  

I think if there is an additional test it will be fine if we do it on kids identified to have visual 

problems…we can use that other additional test for double checking, but not for all the 

Grade 1’s. This is because you find that maybe one school has 4-5 classes of Grade 1’s 

and it would definitely be a challenge. 

 

5.7.3    Referrals and Follow-Ups 

Another key discussion point regarding the school vision screening programme was on 

the referral criteria, mechanisms and procedures. Learners identified as having visual 

anomalies during the screening tests were said to be referred to ophthalmologists at the 

local district clinics.  

Anything suspicious is referred to them…we sometimes don’t know if the children went 

to see the ophthalmologist or not, but that depends on the parents. 

 

There appeared to be a lack of uniformity among the group participants in terms of the 

referrals criteria, with the following points being mentioned, among others: 

o The fact that the VA was not the same in the two eyes did not necessarily mean 

a referral had to be made. 
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o Pathologic conditions were investigated first and then the VAs evaluated, as part 

of the decision. 

o Visual acuities of 6/7.5 are not referred anymore. 

o The fact that the learner was also complaining of a problem helped to motivate 

for referral. 

Previously we were told to refer 6/7.5 for children in Grade 4 and above, and not for 

those in Grade 1 because they are still growing. Now we are told not to refer anymore 

children with the VAs of 6/7.5 as it is regarded as normal. 

 

The point was also made that deciding on whether to refer a child or not was complicated 

by some uncertainty on the part of the nurses. For example, some learners could identify 

the letters on the chart but still complained about not seeing properly.  

Sometimes we are pushed to refer them because they are complaining, even if we are 

not sure that they have a visual problem. 

 

Related to the above, training was said to be needed in order to know when to refer; 

we must know when to send children identified to have problems to the hospital or to 

the clinic. For instance, which cases are urgent or not.  

 

Getting feedback from the specialists following the initial referrals was considered as 

important by the school health nurses, as it helped them know if they were doing the 

screening properly. Unfortunately, such feedback was not always forthcoming.  

We do get problems with feedback, we refer but we don’t get good feedback to be 

satisfied, to say yes, we are winning, and say we are getting somewhere. 

 

Apart from insufficient feedback, another challenge relating to referrals was said to be 

that the children took long to be seen by the optometrists and/or to get spectacles. In 

light of the various limitations inherent in the existing referral system, it is not surprising 

that a suggestion was made that the SHNs be equipped with more training and skills to 

remedy the identified problems themselves.  

I think we should be empowered and be taken for training as ophthalmic nurses, and 

my wish is that we should be based in schools. We go to many schools, and proper 

follow-ups are not done and time for follow-ups is not enough. 
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5.7.4 Role Players and Coordination of School Vision Screening  

Although many of the key role players in school vision screening have already been 

identified, this section of the report takes a closer look at the main participants and the 

existing coordination mechanisms.  

 

5.7.4.1 Learners 

Learners, as the primary beneficiaries, were regarded as major role players in the 

success of the programme. Their importance did not apply just to making themselves 

available for screening, but in co-operating with the health professionals and acting as 

a link to the parents for the purposes of obtaining consent.  

Remember that we are working with children. Sometimes you find that the referral 

letters or consent forms are left in the bags or thrown in the streets and not given to the 

parents. 

 

  5.7.4.2 Schools/Teachers 

The schools provided the venues for the screening as well as access to the learners. 

Given that across-the-board screening was not done for all the learners in all the 

phases, teachers played an important role in identifying and referring learners who 

appeared to have vision-related problems so that they too could be tested.    

Communication is a problem you encounter when you visit the schools…we get no 

support from the teachers nor the schools.  

 

 5.7.4.3 Parents 

The learners were minors, and for legal and ethical purposes the vision screening could 

not be undertaken on any child without the written consent of their parents or legal 

guardians. Furthermore, the active involvement of the parents in remedial referrals and 

follow-ups was critical. It was not surprising therefore that school health professionals 

had a lot to say about the role of parents in the vision screening programme, and how 

their non-optimal involvement hampered its implementation. 

I also think that parents should be invited by the schools, where we will make a 

presentation to explain our duties and their responsibilities. We can also further explain 
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the importance of signing the consent forms to the parents. Maybe we will get a better 

response if we address them.  

 

5.7.4.4 School Health Personnel (i.e. health promoters, professional nurses, auxiliary 

nurses)   

These are the people at the centre of the actual organisation and administration of the 

vision screening tests, referrals and follow-ups. The screening programme would not 

be possible without their training and expertise. The programme was indeed said to be 

suffering from having insufficient school health nurses.  

I think we should be empowered and be taken for training as ophthalmic nurses and my 

wish is that we should be based in schools. We go to many schools and proper follow-

ups are not done and time for follow-ups is not enough. Sometimes we have many 

schools to screen or the ratio of learners is too big…More school health nurses are 

needed.  

 

Working alongside the school health nurses were the health promoters who addressed 

children on health issues: 

I do education about healthy lifestyles, about how to protect the eyes against dust, 

reading over the proper lighting, and stuff. I also sometimes help with the VA 

measurements using the Snellen chart since I have been shown how to use it.  

 

 5.7.4.5 Optometrists 

The nature of the programme (vision screening) makes the involvement of optometrists 

inevitable. Apart from being involved in the vision screening training that is given to the 

school health nurses, optometrists are also involved in the further testing of learners 

that are identified as having visual anomalies and are referred to them. In a few cases, 

an optometrist was part of the vision screening team on the ground at the schools.   

It’s just that ours is on maternity leave now, but we do have the optometrist going with 

us. 

 

But the biggest involvement for optometrists related to the training of school health 

nurses, as well as attending to the referrals.    



197 | P a g e  

 

Involvement of optometrists makes it easy for us because at times there are referrals 

that can be attended on the spot. It makes it easier for us and quicker for the learners 

to have their problems solved there and then.   

 

The importance of optometrists in the success of the school vision screening programme 

was highlighted when the participants reported their frustrations pertaining to referral 

bottlenecks and budgetary constraints.     

Referrals to optometrists are a problem. It’s not happening in the way it should be 

happening. In the past we used to refer to the private optometrists like Spec-Savers 

etc…But because of logistics we have been stopped and told not to refer to them 

because of the budget constraints and all. We therefore have been told to refer to our 

own district optometrists. But it’s still a challenge because of the long queues, and 

facilities sometimes are very far for the children to reach.  

 

Participants acknowledged that optometry was the skill most relevant to school vision 

screening, and several recommendations pertaining to more effective involvement of 

optometrists were made. 

It would help a lot because optometrists know everything about the eyes. They can 

identify any abnormalities about the eyes…The presence of an optometrist will assist 

with the unnecessary referral of every case to PHC. 

 

5.7.5 Challenges in the Administration of School Vision Screening 

In the process of discussing their vision screening functions, the participants expressed 

and highlighted a number of challenges that they faced. These challenges ranged from 

human, material and financial constraints, including the coordination and 

communication problems in conducting effective vision screenings, as discussed below.     

     

5.7.5.1 Human Resources 

The challenges related to human resources constraints that were mentioned included 

skills scarcity issues as discussed under the training section of this report. The human 

resources challenges were experienced with respect to insufficient nurse to learner ratio, 

thus creating heavy workloads for the currently employed school health nurses.  
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Our team is allocated a lot of schools, and we only have two teams split from a group of 

five nurses. We definitely need more school health nurses.   

 

The shortage of SHNs was seen as not only putting a lot of work pressure on the nurses, 

but also as potentially compromising the quality of the work being done.  

Currently I think we are chasing the numbers. If we can prioritize quality instead of 

quantity, then we will be able to provide a professional service. Prioritizing of the services 

we provide will be helpful. If nurses can be trained and they must come back to school 

health, that will also really help for provision of quality services.  

 

The actual vision screening procedures were described as being rather cumbersome, 

therefore adding to workload pressures.  

We have to complete  forms before we leave the schools…The problem is we also have 

to complete different forms for those in the foundation and those in the intermediate and 

senior phase of learning. 

 

Further noted was the fact that the school health nurses also had to do the vision 

screening alongside other health screening tests.        

Vision is not the only thing we screen…We have the weight, height, vision, oral hygiene 

etc… to screen. 

 

5.7.5.2 Time 

In addition to inadequate human resources, coupled with some organisational 

inefficiencies encountered at some of the schools, this has led to time pressures, with 

the nurses struggling to clear the queues of waiting learners on time.  

Remember we are working only at a certain period. We are not enough, there is only 4 

of us. We have to finish screening one class and go to the next class…and it means that 

we have to stay in one school for 2 weeks. 

 

In any case, the schools have to follow their own educational schedules too.     

Sometimes time will be a problem. Remember, we have many schools to screen and 

you find that there are school holidays, campaigns etc… and there is a break 

somewhere during the year so all those activities have to be accommodated in our 
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screening schedule. Since we have almost 30 schools to visit, time won’t allow us to 

finish all those schools plus the high schools. 

 

5.7.5.3 Space 

Further compounding time pressures were space limitations that hampered more 

efficient administration of the vision screening tests. Critically, the limited space also 

meant that screening could not be done properly at the specified distances.  

I am also thinking about the other challenges we have in terms of space. You sometimes 

find that the rooms we have to conduct the health screenings in are very small and it 

becomes difficult to measure the 6m.  

 

5.7.5.4 Budget 

Although not cited as frequently as other constraints, there was also some mention of 

budgetary limitations somewhat hampering the programme. Included were costs 

associated with the acquisition of modern vision screening technology, and private 

optometry fees.  

It will be ideal (acquiring screening software), however there might be concerns related 

to the budgets. But for us if it makes our work easy providing quality vision screenings, 

then we can appreciate having that kind of equipment. 

 

5.7.5.5 Vision Testing Equipment 

The point was made that even with some public service district optometrists available, 

their work was often hindered by lack of sufficient vision testing equipment.  

The problem is that some of them (Optometrists) don’t have enough equipment. Even if 

they come with us to the schools they still use the Snellen chart only and refer to the 

hospital or ophthalmologists. 

 

Related to the equipment constraints were transportation challenges.  

The other thing with the challenges we have is the transport. In visiting the schools, we 

have a lot of equipment and instruments to carry, lack of proper transportation hinders 

our performance. 

 

5.7.5.6 Communication 
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Given the number of different role players that are involved in the coordination of the 

school vision screening programme, communication was reported as one of the most 

important aspects  

I feel that communication is of importance. It’s all good and well to go and do the 

screening. Where communication has been explored the results have been better…It 

will be therapeutic for everyone if the communication can involve all, including the 

parents, teachers, children and the school health nurses. 

 

However, effective communication was one of the biggest challenges. While 

communication was an issue pertaining to referrals and follow-ups with eye care 

professionals, challenges were further experienced in communicating with the school 

teachers assigned to co-ordinate the school health screenings and with the parents of 

children needing to be visually screened.   

The letters that we are writing, I am not sure if the parents receive them from children. 

Even sometimes when we call the parents they do not answer their phones. 

 

Most of the problems encountered around communication with parents were related to 

obtaining consent for children to be visually screened. Compounding the problem were 

issues relating to the comprehension of the messages sent to the parents, wherein 

participants cited the need for other languages to be used when the consent forms are 

drafted.  

The other thing is that the consent form is written in English only. At least if they can 

introduce the other languages… 

 

In terms of other general communications, there was a challenge with organising 

meetings that were convenient for all parties involved.  

That is the unfortunate problem we have with the meetings because they are held on 

weekends or in the evenings and we don’t manage to attend them so that we can 

address the parents.  

 

Communication challenges were not confined just to the parents, but in some cases to 

the school co-ordinators of the health screenings.  
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Some schools don’t even want to know how we work, but in other schools the teachers 

will come with the learner when they have the health screening. 

 

5.7.5.7 Consent Forms 

Alluded in the statements above were challenges related to obtaining signed consent 

forms from the parents enabling their children to be visually screened. The biggest 

problem in this regard was failure to receive the signed consent forms for all the children 

on time. 

Sometimes other classes have approximately 60 children and maybe 95% have signed 

consent forms. 

 

There was also outright decline of consent by some of the parents  

The problem we have with the consent forms is that some parents refuse to have their 

children’s vision screened, even though they have an obvious vision problem. 

 

Some of the barriers to obtaining parental consent were said to be due to a lack of health 

education among some of the parents.  

On asking parents refusing to have their children’s vision screened, some tell us that 

they are refusing on the grounds that the condition is prevalent in the family. Thus, they 

see no reason for their children to be visually screened. The sad thing is that you cannot 

touch those children whose parents refuse to sign the consent forms. 

 

Apart from the above, there was a view that the forms could be complicated for some of 

the parents. 

I also think parents sometimes don’t understand how to complete the consent forms. 

Instead of the parents ticking the yes, they tick both the yes and no and then we get 

confused since it is not clear whether the parents want their children to be screened or 

not. Every year the consent form is amended to reach out to the parents, but it’s without 

any success. 

 

5.7.6 Improvement Suggestions 

In addition to some suggestions that were given by study participants that have already 

been discussed under the relevant parts of this report, the participants were also asked 
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to express any other views pertaining to the school vision screening. Logically, many of 

the suggestions put forward were linked to the various challenges that were highlighted.  

 

The suggestions made included the following (in no particular order):    

o Accompaniment of the SHNs by qualified optometrists. 

o Making it possible for the SHNs to administer vision screening even without 

parental consent, especially on those learners that clearly appear to have visual 

anomalies. 

o Involvement of the SHNs in some key decision-making processes pertaining to 

the programme. 

o Clustering of schools into small groups and appointment of a professional nurse 

to act as a coordinator and communications link for those schools. 

o Having multidisciplinary teams on the school health services, thus making it 

easier for the identification and management of those children identified as 

having health problems. 

o More marketing of the school vision screening programme through information 

brochures and other channels. 

o Involvement of private optometrists. 

o Regular consultative meetings with schools to promote buy-in and adequate 

cooperation. 

o Home visits by the SHNs. 

o The programme ought to be taken more seriously by the schools and the 

teachers.  

 

5.7.7 Views on Vision Screenings 

Although the focus of the group discussions was on vision screening, this was done 

within the broader school health programme. It was therefore pertinent to sample the 

opinions of the SHNs on the broader programme. Notably, despite the various 

challenges that came with it, the programme itself was unanimously viewed positively 

by the study participants. Among some of the views on the programme were the 

following:   

o It fills the gap felt by some parents who do not or cannot take their children to 

health centres.  

o It provides on-the-spot remedy for children needing treatment.   
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o It helps identify children with learning problems.  

o It helps identify neglected children/children in distress. 

o It serves as a platform for health education.   

 

The school health programme is a good programme, it’s working very well because it 

takes care of children who are not well when the parents are at work. Most of the time 

parents don’t take their children to the clinic. This is an important part of School Health, 

since you educate people about taking good care of themselves. Working with the young 

ones, especially those in the foundation phase, is important for early detection of any 

abnormalities, because the earlier these problems are identified the easier it will be to 

treat. 

 

The perceptions of school health nurses and co-ordinators were related to competence, 

capacity, coverage, justification, benefits and challenges of the school health 

programme, and particularly to the vision screenings, as shown in Figure 5.2. 

 

 

Figure 5.2: Illustration of the perceptions of school health nurses related to school 

vision screenings. 
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5.8 CONCEPTUALISATION OF FINDINGS  

 

The conceptualisation of findings linked the discussions of Chapters 2, 3, and 4 with the 

qualitative data collected in this chapter. In conceptualising the findings, the vision 

screening phenomenon is explained by the researcher by synthesizing the literature with 

the perceptions on experiences of the school health nurses taken into consideration. 

 

In this section, the researcher integrates and conceptualizes the general theoretical 

meaning of school vision screenings from the supporting literature reviewed (Chapters 

2 & 3) and the themes that emerged in the focus groups interviews with the school health 

personnel (Van der Walt & Van Rensburg 2006:86). In conceptualizing the findings in 

this chapter, the researcher begins by explaining and analysing the categories (main 

and subcategories) of the responses and comments made by the SHNs on vision 

screenings. This process is supported by the relevant literature, giving an in-depth 

understanding of the phenomenon (school vision screenings) under study. The 

conceptual analysis relates to human factor issues such as training and skills, coverage, 

and the participants attitudes towards the programme. Discussions on material factors 

include vision screening methods/technology, facilities, and budget. Finally, a 

discussion on the system factors includes the vision screening policy, coordinative 

processes, and stakeholder buy-in, as demonstrated in Figure 5.3. 

 



205 | P a g e  

 

Figure 5.3: Illustration of the themes that emerged from the focus group 

interviews. 
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Participants reported being trained informally in conducting vision screenings. They 

expressed the need for further training to facilitate their in-depth knowledge of tests 

included in the vision screening protocol, and for the quality of their work to be improved, 
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American states are not available at all. Vision screening training of school health 

personnel in the US depends on national/state requirements, availability of 

professionals and volunteers, staffing patterns of school health programmes, equipment 
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shortages of human resources to ensure coverage, school nurses train school 

volunteers to help conduct the screenings (Massachusetts Department of Public Health, 

2003). In the state of Tennessee, a similar situation exists, in which community 

partnerships are formed with local universities, health departments, community 

hospitals, and non-profit organizations. Properly trained student nurses, community-

based nurses, health science instructors, clinical instructors, school nurses and other 

community-based volunteers such as members of local Lions Clubs, conduct school 

health screenings including vision screenings (Tennessee Department of 

Education,2008; Florida Department of Health, 2012). In other states such as 

Minnesota, California, Kansas, and New Zealand training is provided by the Department 

of State Health Services and subsequent to training, the vision screeners are certified 

(Minnesota Department of Health (MDH), 2015; California department of Education, 

2005; Kansas Department of Health and Environment Bureau for Children, Youth and 

Families, 2004; Ministry of Health, New Zealand, 2014).  

 

In their study conducted in Canada (Oxford County) Robinson and colleagues (1999), 

concluded that public health nurses when trained to conduct vision screenings they can 

effectively administer tests of VA, stereoacuity, and ocular alignment. In their study 

trained nurses screened VA, stereoacuities, and ocular alignment on approximately over 

1100 children (pre-schoolers) each year annually for three years. This study highlighted 

the importance of training, which is essential in the improvement of work performance 

of the SHNs. The most important aspect of an efficient vision screening programme is 

the utilization of trained and knowledgeable screening personnel. Thus, a 

recommendation on a wider scale for governments to develop minimum qualifications 

and provide ongoing, high-quality training for vision screeners (Ferebee, 2004). 

 

The training of vision screeners is an ongoing process in other states in the US such as 

Minnesota, California, Kansas and Florida (California department of Education, 2005; 

Minnesota Department of Health (MDH), 2017; Kansas Department of Health and 

Environment Bureau for Children, Youth and Families, 2004; Florida Department of 

Health, 2012) (refer to Chapter 3). Training typically includes three phases: initial training 

and demonstration of skills (i.e. formal), ongoing quality assurance, and refresher 

training (Minnesota Department of Health, 2015). On-going training is essential in 



207 | P a g e  

 

ensuring consistent, standardized practice, procedures, and updating the knowledge of 

all vision screeners and associated staff members.  

 

5.8.2 Adequacy of Training 

Despite the fact that the SHNs in Gauteng received informal training in school vision 

screenings in the form of coaching, mentoring and peer coaching, expressed the need 

for additional training.  

 

Inadequately trained school vision screening personnel may lead to high false negative 

and positive results which are significant drawbacks to vision screenings. Capacitating 

the frontline role players to execute their due responsibilities may contribute positively 

to the fundamental success of the school health services, including vision screenings 

(Shung-King, 2013). The establishment of more consistent standards for training vision 

screeners and provision of support for continuing education in this field should be 

considered.  

 

5.8.3 Vision Screening Tests 

The participants reported measuring distance vision using the Snellen chart and 

detecting ocular pathologies when conducting vision screenings in schools. Vision 

screenings are important in identifying visual anomalies that can disrupt the physical, 

intellectual, social and emotional development of children (Zaba, 2011). The main focus 

of most vision screening protocols is concerned with visual impairments such as 

amblyopia, strabismus and ocular pathology. Children’s vision screenings are of public 

concern in detecting the visual impairments that negatively affect their academic and 

social development. 

 

5.8.3.1 Types of Vision Screening Tests 

The researcher learned from the interviews that the tests included in the vision screening 

protocol were the Snellen chart with alphabets and the illiterate ‘E’ chart, and direct 

observations of the eyes to detect ocular pathologies. In their study investigating the 

reliability of the LogMar acuity chart to detect refractive error, O’Donoghue et al., (2013)  

found that it can reliably detect myopia, but not hyperopia or astigmatism in children of 

school-going age. They therefore stated that while the detection of uncorrected 



208 | P a g e  

 

hyperopia and/or astigmatic refractive error is an objective, providers of vision screening 

programmes should be aware that measurements of VAs at far in isolation will not 

effectively deliver positive outcomes. Consistent with O’Donoghue et al., (2013), Fotouhi 

et al., (2011) argued that 6/6 (20/20) vision results do not necessarily indicate normal 

eye status because hyperopia and astigmatism may still be sources of visual discomfort. 

Therefore, their findings indicated the importance of the detection of hyperopia by 

evaluating near vision, or by using the plus lens test. In most countries the evaluation of 

near vision and functional visual skills at near are included in the vision screening 

protocols (refer to Table 3.1). The inclusion of the evaluation of near vision when the 

vision screenings are conducted in schools is on the premise that most classroom 

activities involve near vision.  

 

According to Borsting, et al., (2003) and Shin et al., (2009), not only visual impairments 

such as amblyopia and ocular pathology should be regarded as the target conditions for 

school vision screenings. Oculomotor, accommodative and convergence dysfunction 

are also found to be associated with poor school performance. Preslan et al., (1996); 

Ajaiyeoba et al., (2005) and Lu et al., (2009), in their studies (refer to Chapter 2) 

conducted on children, demonstrated that amblyopia and strabismus are less prevalent 

in comparison to refractive errors (refer to Tables 2.3 to 2.5, Annexure L). Various 

studies found that there was a link between academic performance and visual 

impairments (Rouse et al., 1998; Abdi et al., 2008; Shin et al., 2009). The inadequacy 

of school vision screening tests for detecting learning-related vision problems is a 

concern worldwide, since it may have important economic consequences (American 

Optometric Association, 2000; Zaba, 2011). 

 

Inclusion of an additional test was met with lack of enthusiasm by some participants, 

however, others showed some form of enthusiasm but indicated that time constraints 

could be a problem in including additional tests. Vision screening programmes 

measuring distance VA only, are criticised for not measuring visual function at near 

(accommodation, convergence and ocular motilities), hyperopia and astigmatism, 

arguably the visual skills related to reading and writing (Fotouhi et al., 2011, Krumholtz, 

2000, Palomo-Alvarez & Puell, 2008, Oberholzer et al., 2014). 
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Convergence insufficiency (CI) is the most common anomaly among other types of 

binocular vision disorders, with a prevalence of 1.6%-28% among children of school-

going age, especially those with reading problems (Abdi et al., 2008; Abdi & Rydberg, 

2006; Borsting et al., 2003; Marran et al., 2006; Wajuihian & Hansraj, 2014; Shin et al., 

2011) (refer to Table 2.7, Annexure L). The NPC test included in the analysed data of 

Chapter 4 and in most school vision screening protocols is important for investigating CI 

(as discussed in Chapter 3). However, the participants indicated not knowing how to do 

the test. The NPC and the cover test to investigate the efficiency of the vergence system 

are the most commonly used tests included in vision screening protocols worldwide 

(refer to Table 3.1). These are the commonly used tests because they are fast, easy, 

efficient and inexpensive, however, training of school health nurses is essential in 

performing these tests.  

 

 

 

5.8.3.2 Views on the Snellen Chart 

Participants made statements on the adequacy of the Snellen chart to investigate visual 

anomalies among children of school-going-age. Reports such as the Snellen chart being 

very slow, the tendency for children to guess the direction of the illiterate ‘E’, and 

differences between the charts were noted.  

 

Compared to the adult population, different methods of evaluating VAs in the paediatric 

population are used, with developmental processes considered. There is thus a variety 

of tests that have been developed to assess VA in the paediatric population (Cummings, 

1996; Bailey & Lovie, 1976; Bertuzzi et al., 2006), as indicated in Chapter 3. Tests used 

for vision screening to determine the VAs on children fall into four main categories: the 

Snellen or Sloan chart, the LogMar chart, and the single line and single optotype tests. 

Although the Snellen chart is universally accepted for VA testing, poor reproducibility 

and reliability were reported in a study conducted by Gibson & Sanderson, (1980).  

 

Children’s slowness when VAs were being measured was noted by the study 

participants, especially in younger children. This could be attributed to the fact that the 

Snellen chart becomes progressively more difficult, since, on the 6/60 line one letter is 
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presented, whereas up to eight letters may be shown at the better acuity levels. Difficulty 

in reading the Snellen chart is compounded by the ‘contour interaction’ or ‘visual 

crowding’ phenomenon, making legibility of the optotypes less clear when presented 

with other optotypes in close proximity (Flom et al., 1963; Simmers, et al., 1999). 

Therefore, most countries especially in the US, prefer using the Sloan (LogMar chart) 

compared to the Snellen Charts (refer to Table 3.1). The motivation for the use of Sloan 

Charts is that each letter is assigned a difficulty score based on how often letters are 

correctly identified at the VA threshold (Bailey & Lovie, 1976).  

 

5.8.3.3 Modern Technology 

The researcher learned from the focus group interviews that some participants had been 

exposed to a software programme (on a tablet) on vision screening. Those participants 

reported being impressed with the software which was found to be fast, easy to use, 

and provided them with immediate results, especially for the screening of vision and 

hearing.  

 

There appears to be a growing demand for the usage of modern technology in the 

medical profession worldwide. The increasing interest is because modern technology is 

easy to use, fast, efficient and affordable depending on the type of device used, as 

indicated in the findings of Chapter 4. The other advantage of these devices is that they 

can be used in outreach community health check-ups and school health programmes, 

by trained health workers and teachers. Various types of applications are developed for 

devices such as iPads, iPhones and iPods, with an increase of such devices now 

available for vision screening (Kulp et al., 2004; Trivedi et al., 2010; Sun et al., 2011; 

Perera et al., 2013; Zhang et al., 2013; Lodha, 2015; Gounder et al., 2014).  

 

Time constraints, space allocation and workload were mentioned as challenges 

experienced by the participants. Lodha, (2015) stated that these challenges relate to the 

slowness of the Snellen acuity chart and its required space allocation (of 6m), which 

may be overcome by using the simple and inexpensive smartphones shown in his study, 

which use a distance of two meters for measuring VA. The VA measurements in this 

current study were found to be better using the Spectrum eyecare software, and it was 

faster than the conventional and instruments vision screening methods (refer to Chapter 
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4). However, there are other vision screening software programmes investigating poor 

near visual skills and binocular visual anomalies (debatably the skills needed for 

reading), with the only disadvantage of high costs and expediency (Gallaway, 2010).  

 

The use of computer software and instruments is recommended in other countries, 

especially for preschoolers and non-verbal children, in addition to the conventional 

methods (Snellen chart, cover test, stereoacuity test) (refer to Table 3.1). The advantage 

of using such programms, as mentioned above is that they are easy to use (don’t require 

professionally trained eye care personnel) and expedient and can therefore be 

administered by laymen, although they are found not to be cost effective. The positive 

response of the participants towards the tablet provided to the school health personnel 

for the pilot study is a positive move towards using modern technology. Tablets can be 

considered for use with Grade R children, who school health nurses struggle to screen, 

provided they are clinically valid and accurate. 

 

5.8.4 Role Players & Co-Ordination of Vision Screenings 

 

5.8.4.1 Schools/Teachers 

Poor communication in schools emerged from the focus group interviews, with the 

participants stating that lack of communication was making it difficult for them to 

professionally coordinate vision screenings in schools. Statements such as: “It will be 

therapeutic for everyone if the communication can involve all, including the parents, 

teachers, children and the school health nurses, and the teachers must understand that 

we are there to work. It is important that when we are visiting a school we have a proper 

place to work from. We get no support from the teachers nor the schools; and when we 

are at the schools we find that we are on our own”, were noted. These statements 

indicate that there is a need for cooperation among all the role players, namely, the 

SHNs, schools/teachers, parents, and learners.  

 

According to the ISHP implemented in 2012, the co-ordination of school health is done 

by the Department of Health (DoH) and Department of Education (DoBE) (NDoH, 2012). 

The DoH is responsible for provision of school health services, and the DoBE plays a 

key role in creating an enabling environment for the provision of the ISHP. This includes 
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planning, managing and monitoring of the programme, facilitating access to schools and 

services, and liaising with other role-players at all levels of the system. A structured 

collaboration between these departments is necessary, even though the implementation 

of the ISHP at school level is the responsibility of the School-Based Support Team 

(SBST) under the guidance of the school principal. The school SBSTs include life 

skills/orientation teachers, members of the school health team (including health 

promoters), representatives from the school governing body, representatives of relevant 

Non-Governmental Organisations (NGO’s), and Community Based Organisations 

(CBOs), peers and learners.  

 

Notably, participants cited an absence of cooperation from parents to sign consent 

forms, space challenges, and lack of feedback from eye care professionals. Addressing 

these problems is often the responsibility of the Life Skills/Orientation teachers, or 

designated staff members. Therefore, cooperation between all the role players, 

especially with the school health nurses, would allow them to work together to achieve 

the objectives of the school health policy, including identifying and addressing health 

barriers to learning. There is a need for improved cohesion and communication between 

all role players that will enable reasonable and professional provision of validated vision 

screening services that have the best chance of detecting children with visual 

anomalies. 

 

5.8.4.2 Parents 

The participants reported a lack of co-operation from parents in signing the consent 

forms, thus making it difficult for them to coordinate the school vision screenings. 

Effective vision screening is characterised by follow-up care for those children who have 

failed the screening test and may need corrective lenses or therapy. The delay in 

initiating treatment of visual problems after a referral letter had been given to the learner 

was cited by the SHNs as being due to several factors, including children not giving the 

referral letters to their parents, parents not acting and sending their children for further 

professional care, and district optometrists being fully booked at the clinics.  

 

Yawn et al., (1996) in their study, identified major barriers to include lack of community 

awareness about the frequency of eye testing, inadequate communication between 
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schools, and parents, community, high cost of corrective lenses, limited availability of 

convenient eye care appointments, and reluctance to wear glasses. Parents were often 

unaware that their children received many of the services listed in the school health 

policy, such as vision and hearing screening, and health education by school nurses 

(Clark et al., 2002). Even though barriers mentioned in the above studies are somewhat 

similar to those determined in the current study, it would be interesting to hear the views 

of the parents on challenges they find relating to their children being visually screened, 

including challenges they might have with follow-ups for comprehensive visual 

examinations. 

 

The use of various methods of communication such as the school newsletter, local 

newspaper or other media, and/or a letter to each student’s family could be of assistance 

in improving the compliance of parents, rather than depending on the child to give the 

consent forms to their parents. Provision of information about an upcoming school vision 

screening programme prior to its occurrence would give parents the opportunity to 

decide whether or not to allow vision screening tests performed on their children. A form 

denying permission for vision screening should be included with a letter of explanation 

of the screening procedures to be conducted on the children.  

 

5.8.4.3 Vision Screeners 

Human resources constraints were reported by the participants with respect to the need 

to increase the number of school health teams per district due to insufficient nurse to 

learner ratio, thus creating heavy workloads. The addition of another test was viewed 

as a challenge of coverage requiring an increased number of teams and accompanying 

cost implications. According to the ISHP in each municipality or district, 2,000 learners 

per year are expected to be visually screened by each nurse. (NDoH, 2012). In a country 

such as India, which experiences similar concerns of shortages of vision screening 

personnel, school teachers are trained to deliver school children’s eye screenings 

(SCES). The SCES programme was found to be very effective in terms of coverage, 

and less costly compared to the PHC model (Sudhan, et al., 2009). In addition, the 

involvement of teachers in vision screenings was found to have improved compliance 

with referrals and follow-ups for children detected to have visual problems (Priya et al., 

2014). Other studies argued that with the high teaching workloads and administrative 
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tasks in schools, it might not be feasible to engage the teachers in vision screenings 

(con, 2010; Nurul, et al., 2012).  

 

Therefore, the staffing patterns of school health programmes depend on needs analysis, 

availability of the human resources and financial resources. Evaluation of the personnel 

involved in school vision-screenings need to be reviewed. The review could be related 

to the number of vision screening personnel available in the country (per district and 

provincially), versus the number of children to be screened. 

 

5.8.5 Referral Criteria 

Lack of uniformity emerged from focus group interviews regarding the criteria for referral, 

with participants reporting different criteria of VAs worse than 6/7.5 or worse than 6/9 

regarded as failure for a comprehensive visual examination to be performed. Variable 

opinions exist on the most suitable VA level regarded as the cut-off for referral, due to 

lack of data on the impacts of mild vision impairment on functional and quality of life 

(Centre for Community Child Health, 2008). In most countries, the criteria for failure of 

the vision screening is VAs worse than 20/40 (6/12) for the preschoolers, worse than 

20/30 (6/9) for those ≥6 years including a two-line or more difference between the two 

eyes are considered (Colorado, Iowa, Alaska, Pennsylvania, and New York) (refer to 

Table 3.1). However, in California, the criteria for failure of vision screening is VAs worse 

than 6/15 (20/50) for children ≤6 years, and for older children ≥6 years, VAs worse than 

6/9, including the two-line difference between the two eyes. In the UK, the criteria for 

failure of vision screening is VAs of 6/24 or worse and the interocular difference of more 

than 0.075 (i.e. a two-line difference in VAs between the two eyes) (De Zoete, 2007).  

 

The appropriate referral (or pass/fail) criteria for use in vision screening in most countries 

is dependent upon the age of the child screened, as shown in Table 3.1. The criteria for 

referral according to the American Academy of Ophthalmology (2007), for children aged 

6 years and older is VA ≥ 6/9.5 (LogMar 0.2) in either eye, or two lines of difference 

between the eyes. In a study conducted by Hård (2007), the consequences of a change 

in referral criteria from ≥6/7.5 (LogMar 0.1) to ≥6/9.5 in (LogMar 0.2) in either eye was 

evaluated on all six year olds in the Swedish city of Gothenburg. Hård (2007) found in 

his study that a change of the screening criteria from 6/7.5 (LogMar 0.1) to 6/9.5 (LogMar 
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0.2) would substantially increase the number of over-referrals and therefore lead to the 

prescription of unnecessary spectacles, failing to identify some of the children who 

would benefit from glasses. In a study conducted by Lindquist et al. (2011) on students 

aged 12–20 years, it was noted that a referral criteria of VAs worse than 6/12 in either 

eye reduced over-referrals. Therefore, the lower the criteria (for example worse than 

6/7.75 or 6/6), the higher the false referrals, and the higher the criteria (e.g. or 6/9.5 or 

6/12), the lower the false referrals. The selection of proper referral criteria is essential 

despite the worldwide differences in criteria used for fail or pass in vision screenings. 

 

 Despite the lack of data on the impacts of mild vision impairment on functional and 

quality of life, the referral criteria used in school health policies should consider the 

avoidance of false referrals, which can be costly to the state, and consider the referral 

criteria of VAs worse than 6/12 for the preschoolers and VAs worse than 6/9 for the older 

children, or two-lines of difference between the eyes. There is a need for the criteria for 

referral to be standardised. However, considerations of further evaluating vision at near 

for children complaining of poor vision should be undertaken, and further inclusion of 

the plus lens test may assist in correctly identifying children needing correction to 

improve their academic performance.  

 

5.8.6 Follow-Ups and Referral Pathways 

Referrals and follow-ups were cited as challenges by participants. Participants reported 

problems relating to referral letters not given to parents by learners, forms on feedback 

not given back to them by the district optometrists, and limited availability of convenient 

eye care appointments. Follow-up care for  children who have failed the screening test 

is an important part of the vision screening programme, enabling those with visual 

anomalies to receive corrective lenses or therapy (Centre for Community Child Health, 

2008). Non-compliance with follow-up after visual screening failure is a recognized 

impediment to the care of untreated vision anomalies, and is often found to contribute 

towards children struggling with their academic performance (Zaba, 2011). 

 

Barriers to follow-ups after failure of vision screenings has been a subject of interest in 

many studies, with reasons such as costs, time, lack of knowledge, and difficulty to 

secure appointments with the relevant eye care professionals being cited (Yawn et al., 



216 | P a g e  

 

1996; Mark & Mark, 1999; Kemper et al., 2003; Kemper et al., 2004). Kimel (2006), in 

his study confirmed that there are multiple barriers to children of school-going age 

obtaining eye care after failure of vision screenings conducted in schools. According to 

the study findings, these barriers fell into four categories: logistical, financial, 

social/family, and perceptual. Kimel (2006) found that the majority of parents cited cost 

and money concerns, appointment problems, their unavailabity due to work, and family 

issues, such as a large family, or disabled parents. Perceptual barriers were related to 

parents not believing that their children had visual problems and thus not prioritizing eye 

examinations. Consequently, they were not interested in follow-ups.  

 

Williams et al., (2005) reported that the greatest barrier to follow-up care was due to the 

inability to contact families.They therefore developed an intervention strategy to remedy 

the situation through making immediate arrangements for follow-up care, on-site visual 

assessment, and increased follow-ups by the programme director. However, on-site 

visual assessments require availability of optometrists. Su et al., (2013) provided 

strategies to improve follow-up rates after failed VA screenings, which included clear 

and consistent communication of vision screening results, provision of education on the 

importance of timely follow-ups, and offering logistic support to families such as 

providing transport to eye appointments. However, logistic support requires financial 

resources to be made available to school health programmes. 

 

Shung-King, (2013), in exploring the South African 2002 National School Health Policy 

(NSHP) and the revised ISHP, reported that the referral services were of concern, as 

the greatest share of the school health service package constitutes health-screening 

assessments and appears not to give attention to follow-up care. This was confirmed 

during the focus group interviews held with the school health nurses. However, 

participants in the current study made suggestions relating to successful follow-ups, 

including improved communication with parents with the main focus on educating them, 

on-site treatment (of any health problems identified), and engagement of the services of 

both the private and district optometrists.  
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5.9 SUMMARY 

This chapter focused on the qualitative part of the current study in order to critically 

analyse the current vision screening programme, and on the conceptualization of the 

research findings. Perceptions on training, vision screening tests, referral criteria and 

follow-ups including challenges and views on how the programme can be improved, 

were described and indicated by the school health nurse participants. Conceptualization 

of the research findings was done using the relevant literature reviews supporting the 

emerging themes.  

 

The themes that emerged from the focus group interviews and conceptualized in this 

part of the study, are to be considered in the development of strategies to improve school 

vision screenings in Chapter 6 and are as follows: 

 Establishment of more consistent standards for training vision screeners and 

provision of support for continuing education in this field should be considered.  

 Modern technology such as the computer softwares to be used as an adjunct to 

the conventional method especially for children in Grade R, preliterate and those 

difficult to screen. 

 Communication between all the role players (for example DoH, DoBE, DoSS, 

parents, optometrists, optical dispensers & ophthalmologists) to be improved to 

enable  reasonable and professional provision of validated vision screening 

services that have the best chance of detecting children with visual anomalies. 

 The staffing patterns of school health programmes to depend on the needs 

analysis, availability of the human and financial resources. Evaluation of the 

personnel involved in school vision screenings needs to be reviewed. 

 Tests, referral criteria and follow-up pathways included in the vision screening 

programme to be reviewed. 
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CHAPTER SIX 

 

STRATEGIES TO IMPROVE THE SCHOOL VISION SCREENINGS AT THE 

PRIMARY HEALTH CARE LEVEL 

___________________________________________________________ 

 

6.1 INTRODUCTION  

 

Chapter Six takes into consideration the discussions in Chapters Two, Three and 

findings of Chapters Four & Five, which were used in the development of strategies to 

improve school vision screenings. The chapter includes a discussion on the limitations, 

recommendations for further research and the conclusion of the study. 

 

The design of the current study is an embedded mixed method design with two sets of 

data (quantitative and qualitative) complementing each other (Creswell et al., 2014:233). 

The format of this study did not follow the conventional route, with Chapters Four & Five 

having different objectives and methodologies. The objective for the quantitative method 

(Chapter Four) was to critically analyse the outcomes of three current vision screening 

methods available in South Africa for schools. The qualitative method (Chapter Five), 

critically analysed the current screening programme implemented in 2012 (NDoH, 

2012). The justification for using the mixed method design was for enhancing the 

development process of strategies to improve school vision screenings.  

 

The researcher envisaged the development of strategies to improve the vision 

screenings at the PHC level as a paradigm shift from the current approach focused on 

the detection of amblyopia and its associated conditions, such as strabismus and 

refractive errors (especially myopia). The paradigm shift was towards a more holistic 

approach of detecting the prevalent visual anomalies among children of school-going 

age, determining the method that is feasible and efficient in detecting those visual 

anomalies, and analysing the current vision screening practices included in the school 
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health programme relating to its capacity in detecting and appropriately treating detected 

visual anomalies that could impact negatively on academic performance. 

 

To fully understand the phenomenon, the researcher discussed the circumstances that 

form the setting for vision screenings in schools. Strategies to improve vision screening 

in schools will be discussed within the South African context of school health. The 

limitations, recommendations, and significance of the study and its contribution, and the 

conclusions of the study are discussed in this chapter. 

 

6.2 RESEARCH CONTEXT 

 

The context of this study is related to the vision screenings conducted in schools, and 

the PHC responsible for implementing and coordinating the screenings forming part of 

the strategic objectives of the South African NDoH, as stated in Chapter One of the 

study (refer to Figure 1.1). Therefore, the current study identified the three important 

broad contexts, namely, the South African health system, PHC, and school levels that 

overlap in the planning, implementing and monitoring process of school health. These 

three contexts were considered in the development of strategies to improve school 

vision screenings, as shown in Figure 6.1. 
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Figure 6.1: Illustration of the three broad context levels of the South African 

school vision screenings. 

 

6.2.1 School Level 

In South Africa, education is compulsory for all children aged from 7-15 years,  or in 

Grade 9, whichever comes first (South African Schools Act 84 of 1996). Schools provide 

sites for vision screenings that have the potential to reach large numbers of children in 

these age groups (7-15 years and older) (Department of Education, 2008). In becoming 

a signatory to the United Nations Convention on the Rights of the Child, and in 

recognition of the Bill of Rights of the South African Constitution, the South African 

Government pledged to ‘put children first’ (Proudlock et al., 2013). This commitment was 

aimed at ensuring that children’s rights are upheld, and that provision is made to enable 

all children to reach their full potential. Thus, the introduction of the revised ISHP (NDoH, 

2012), to provide health services to learners in the foundation (Grades R-3), 

intermediate (Grades 4-6), senior (Grades 7-9), and the Further Education and Training 

(FET) (Grades 10-12) phases. The responsibilities of all the stakeholders related to the 

implementation and monitoring of the ISHP are discussed in Chapters 1, 3 & 5 of the 

current study (NDoH, 2012). 
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Schools are therefore found to provide a platform for the interaction between the SHNs 

and the children, making feasible the detection of any health problems, including visual 

anomalies that are regarded as barriers to their learning capability. School health 

services are provided to all learners with signed consent forms. Those older than 14 

years may consent to their own treatment, although they are advised to inform and 

discuss their treatment with their parent or caregiver. However, it was noted during the 

focus group interviews that challenges were experienced with the signing of consent 

forms by parents, resulting in most children being excluded from the health screenings, 

especially those with obvious health problems, and including those with obvious visual 

anomalies. Problems such as parents’ lack of knowledge regarding the importance of 

school health, children not giving their parents the consent forms to be signed, and 

problems with children living in households with no parents, were cited in the focus group 

interviews by the SHNs. These problems are viewed as barriers to effective vision 

screening, and were addressed within the study’s strategies to improve school vision 

screenings. 

 

6.2.2 The South African Health System 

The organizational structure of the South African health system is divided into three 

spheres of national, provincial and district departments, as shown in Figure 1.1 (refer to 

Chapter 1). In adopting the PHC approach, South Africa’s obligations were fulfilled in 

terms of the Child’s Rght to Health in the United Nations Convention on the Rights of 

the Child (Proudlock et al., 2013). The district health system is regarded as a vehicle for 

service delivery, as shown in Figure 1.1 and Figure 6.2.  

 

The health clinics are the first point of contact in the PHC system. Municipal ward-based 

outreach teams form an important part in the re-engineering of PHC, with each team 

responsible for a number of households in a municipal ward (Department of Health, 

2015). The integrated school health programme is based at the clinic level, and renders 

services focused on improving the physical, mental and general well-being of school 

children, with services provided by school health nurses (NDoH, 2012). Depending on 

their availability, optometrists can be found at the clinic level and in district hospitals, as 

part of the teams (ophthalmologists, medical officers, and medical practitioners) 
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responsible for strengthening health care by providing curative and rehabilitative 

services. The fourth level of care is still under a plan linked to the White paper: National 

Health Insurance implementation, with the aim of signing contracts with private health 

care providers in order to meet the health needs of the population and reduce the burden 

of diseases. These private health care providers include optometrists, optical 

dispensers, ophthalmologists, and other health professionals (Department of Health 

(RSA), 2015). 

 

 

Figure 6.2: Structure of the Primary Health system with the four complementary 

streams at Primary Health Care level. 

 

In accordance with the objectives of the Reconstruction and Development Programme 

(RDP), national health programmes are divided into six (6) directorates, as 

demonstrated in Figure 6.3, with the objectives for each directorate stated (Department 

of Education (2001). Each unit is given a specific task of ensuring that services are 

provided according to the needs of the country. School health, including vision screening 

services, is in the domain of Maternal, Child and Women’s Health directorate, and eye 

care in the domain of Non-communicable Diseases (that is of Chronic Diseases, 

Disabilities & Gerontology). These two departments, which could play a complementary 

role in the School Health Programme in terms of the training of school health personnel 
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and development of vision screening guidelines, are situated in different directorates 

(Refer to Chapter 1 for detailed description of the South African Health System). 

 

Figure 6.3: Demonstrating the six directorates according to the South African 

National Health Programme. 

 

The implementation of the ISHP is part of the South African National Department of 

Health’s commitment to the PHC approach, and is considered a strategy for working 

towards the goal of “developing a unified health system capable of delivering quality 

health care to all citizens efficiently and in a caring environment” (Department of 

Education (2001) as discussed in Chapter 1. 

 

6.2.3 The Primary Health Care System 

Primary health care refers to the provision of essential health services by general 

practitioners, nurses, and other allied health professionals, including optometrists, and 

is considered the first point of entry to the health system (World Health Organization, 

2008). The focus of PHC is towards health promotion and disease prevention for 

individuals and families, allowing for early diagnoses and treatment management, 

together with those needing further treatment and referred for secondary and tertiary 

care services, as shown in Figure 6.2. Therefore, the PHC model provides the 

opportunity for continuity of care to those in need of it. The School Health Policy was 

implemented in 2012 for each of the nine South African provinces at the district level, 
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as part of the South African National Department of Health’s (NDoH) commitment to the 

PHC approach. Prior to the re-engineering of PHC, the district health system was found 

to be affected by challenges related to imbalances in health care delivery; a curative-

driven health system; lack of commitment to preventive and promotive services; and 

ineffective leadership, with health inequalities and persistent unfulfilled health needs 

(Kautzky & Tollman, 2009, Harrison, 2010, Visagie & Schneider, 2014:562). The re-

engineering of PHC (discussed in Chapter 1) was considered by the NDOH in order to 

revitalize the district health system with services delivered through four complementary 

streams, namely, municipal ward-based outreach teams, school health teams, district 

clinical specialists, and contracting of private health practitioners at non-specialist level 

as shown in Figure 6.2. 

 

These four complementary streams are responsible for the provision of health care 

services at the PHC level. School health teams, based at clinic level, are responsible for 

the provision of health screenings, including vision screenings in schools. Ophthalmic 

nurses, as shown in Figure 6.2, are responsible for the provision of vision screenings in 

clinics for older patients and geriatrics. According to the ISHP, the recommended norm 

for delivery of individual learner assessments is that of one professional nurse should 

assess 2,000 learners per year. From the information gathered in the focus group 

interviews, this does not seem feasible because the SHNs work in teams of five, with 

each nurse screening for different health problems. The team leaders, who are 

professional nurses, are primarily responsible for coordinating the implementation of the 

ISHP, conducting individual learner assessments, and providing on-site services. 

Furthermore, their responsibilities include ensuring the referral and follow-up of learners 

when required, and collating data collected and submitting it to the facility (clinic) (NDoH, 

2012). 

 

 Learners identified as requiring comprehensive diagnostic visual examination or other 

services not provided on-site, are referred to the PHC services where district 

optometrists, optical dispensers and ophthalmologists are available. The services 

provided by PHC for children detected with health problems and needing further medical 

care include oral health and dental services, and optometric services. In areas where 

specialized mobiles are not operating, learners are expected to receive services at fixed 
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facilities including PHC clinics, community health centres, and hospitals. However, the 

mobile clinics are currently piloted only in certain districts, and are therefore not available 

to all districts. Concerns were raised by the study participants in the focus group 

interviews, where they cited the need for availability of professional nurses when visiting 

schools, indicating the non-availability of PHC services when vision screenings or other 

health screenings are conducted. Concerns raised were related to the frustrations of 

children identified as having visual problems or any other health problems, who, when 

referred for further treatments or diagnostic evaluations at PHC facilities, encountered 

long waiting lists or the inability of their parents to transport them to these facilities. 

 

The key responsibility of the PHC facilities is to ensure that all schools are reached, with 

each school health team led by a professional nurse based at a facility and reporting to 

the facility (clinic) manager. The day-to-day activities of the school health teams are 

supervised by the facility (clinic) manager, who must ensure that they are provided with 

the necessary logistical support, including supplies and medicines. Statistics on the 

ISHP are incorporated into the facility statistics, as outlined in the ISHP monitoring and 

evaluation plan. The school health teams include professionally trained registered 

nurses who are regarded as facilitators of positive student responses to normal 

development; promoters of health and safety; identifiers of actual and potential health 

problems; providers of case management services; and active collaborators with others 

to build student and family capacity for adaptation, self-management, self-advocacy, 

and learning (American Academy of Pediatrics, 2008).  

 

6.2.4 Vision Screening in South Africa 

The training of optometrists, optical dispensers, orthoptists, ophthalmologists, and 

medical practitioners in South Africa includes procedures for vision screenings on adults 

and children (Peterseim & Arnold, 2015). Nonetheless, approximately 80-90% of 

qualified eye care professionals are in the private sector, and provide their services to 

approximately 20% of patients on medical aid (HPCSA, 2017). Approximately 84% of 

the population without medical aid depend on the public health sector, which has 

approximately 10-15% of the qualified eye care personnel providing services to them 

(Benatar & Mayosi, 2014). This reflects inequalities in the coverage and quality health 
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services available to the general population that depends on the public health sector, 

including children of school-going age in public schools. 

 

In South Africa there are three major approaches to identifying children with vision 

anomalies: 

 School-based vision screening programmes: conducted by school health nurses, 

private optometrists and students in training institutions.  

 Office-based vision screening programmes: conducted by medical practitioners, 

private optometrists, optical dispensers, ophthalmologists and paediatricians. 

 Community-based vision screenings: conducted by students in training institutions 

and non-governmental organizations (NGOs). 

 

Children’s vision screenings in public and private schools are performed in an 

uncoordinated and fragmented manner by school health nurses, optometrists, 

ophthalmologists, optical dispensers, medical practitioners, universities-training 

optometrists and NGOs. This has resulted in ad hoc vision screening programmes that 

are poorly documented, and impact negatively on the recording of epidemiologic findings 

which may assist in formulating vision screening techniques and guidelines to be 

included in the school health policy. The involvement of the SHNs in the school health 

screenings plays a very important role; however, coverage was reported as the main 

concern, since there is a limited number of this cadre in the public health sector (Shung-

King, 2013). Besides the limited number of SHN the focus group interviews conducted 

in Chapter Five revealed that there is a need for them to be trained in order for the vision 

screenings to be conducted properly with the response such as “We did not receive 

formal training on vision screenings, the training received was just basically to let us 

understand school health from the policy point of view and what was expected from us 

as school health nurses” expressed by participants. The registered nurses are 

responsible for the supervision of enrolled nurses as well as having typical nursing 

responsibilities. Enrolled nurses are trained to perform limited nursing care and basic 

procedures of care for patients on a general level (South African Nursing Council (SANC, 

2014).  
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School vision screenings are conducted by numerous health personnel, and 

collaboration among them could result in a well-coordinated and effective school vision 

screening programme.   

 

6.3 DEFINITION OF STRATEGIES 

Strategies are defined as the general framework shaped by actions taken and providing 

guidance for actions to be taken, with a clear understanding of the ends to be obtained 

(Nickols, 2016). In this study, strategies were formulated to answer the research 

question: Is the school health programme targeting the visual needs of the population it 

is intended to serve? The objectives of this study, as mentioned in Chapter 1, addressed 

the question: What are the ends we seek, and how should we achieve them?  

 

In developing strategies in this study, the end result sought was the cultivation of a vision 

screening programme able to detect visual anomalies that may contribute to solving poor 

academic performance in children of school-going age. The above questions are linked 

to questions posed in Stufflebeam’s (1983) theoretical framework, and were considered 

by this researcher in seeking to investigate the what, where and how of improving school 

vision screenings.  

 

6.4 THE THINKING MAP IN DEVELOPING STRATEGIES 

 

The thinking map of the researcher was informed and guided by the key questions to be 

answered in developing a new policy for improving the existing school vision screening 

programme. In providing structure when describing the strategies of the current study, 

the evaluation theory Stufflebeam (1983) on context, input, process and outcomes was 

considered. This theoretical framework provided a systematic way of looking at different 

aspects of the school vision screenings, with the purpose of improving it rather than 

proving that the programme is inefficient. The theoretical framework was found to be 

coherent to the researcher’s thinking map, which considered the related key questions 

to be answered, as shown in Figure 6.4. The four elements of the evaluation theory are 

addressed in the following discussions, using questions related to context, input, 

process and outcomes, which served as guidelines in the development of an improved 

or new-vision screening policy to be used in making more informed decisions. Figure 
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6.4 presents a structural representation of the thinking map for the development of 

strategies. 

 

 

Figure 6.4: Structural presentation of the thinking map for the development of 

strategies. 

 

6.4.1 Context 

The context element has contributed towards answering the basic question: to what extent 

are the school vision screenings targeting the visual needs of children? The focus group 

interviews in Chapter Five revealed that only distance VAs and ocular pathology were 

evaluated when vision screenings were conducted. Analysis of needs assessment is 

significant in determining goals, priorities and objectives of a programme. It is important that 

the objectives of the school health policy be kept in mind, especially its central purpose of 

detecting health problems that could impede the learning capacity. This applies to the vision 

screenings included in the protocol (NDoH, 2012).  

 

6.4.2 Input 

This aspect of the evaluation model assisted the researcher in answering the basic 

question: to what extent was the project structure, its procedures and resource plans, 
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consistent with the feasible and foundational values of the school vision screening 

programme? In answering this question, the allocation of resources was expected to 

meet the objectives of the programme, relating to coverage, equipment needs, training 

requirements, and transportation expenses. In addition, the project structure was key in 

identifying the role players related to the drafting of guidelines, and the implementers (in 

this case the vision screening personnel) of the school vision screenings.  

 

6.4.3 Process 

Process evaluation contributed towards answering the basic question: Are we doing what 

needs to be done? This was to determine if vision screening services in schools are 

delivered in a manner that is consistent with the model of care adopted, and with the policies 

of the programme. This part of the evaluation model can be used to improve how services 

are delivered (Hollander et al., 2010). 

 

6.4.4 Product 

The explanation on the product by Hollander et al., (2010) referred to as the outcome 

evaluation was used as it is in line with the researcher’s thinking map. In order to determine 

if the programme met its stated objectives, it was compared to one or two models of care, 

including the model that was in place prior to the reviewed programme (National Department 

of Health Cluster, 2002) (refer to Chapter 3). This determined its relative ‘worthiness’ and 

was used to make decisions on whether the programme could be maintained, modified or 

should be discontinued. The product element of the evaluation theory was investigated as 

per the collected quantitative and qualitative data (refer to Chapters 4 & 5) against the 

reviewed ISHP.  

 

Further, the analysed results of Chapters 4 & 5 were used in the formulation of strategies 

to improve the school vision screening programme. Stufflebeam’s (1983) product evaluation 

measuring the outcomes of the amended vision screening programme was not considered 

in the current study, since it played an important role only after the strategies for 

improvement were implemented, this part of the end-product evaluation could be used in 

other postgraduate and post-doctoral studies. 
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6.5 FRAMEWORK FOR THE STRATEGIES OF IMPROVED SCHOOL VISION 

SCREENINGS AT PRIMARY HEALTH CARE LEVEL 

 

The six building blocks of health are regarded as effective methods and measures of 

the health system’s capacity, including ‘inputs’, ‘processes’ and ‘outputs’ related to 

indicators of ‘outcome’ (WHO, 2010). These six building blocks are associated with 

improving and strengthening health care systems; to be sustainable with sound 

monitoring strategies, enabling decision-makers to accurately track health progress and 

performance; and to evaluate impact, and ensure accountability at country and global 

level (WHO, 1986; Glasgow et al., 1999; Teutsch et al., 2016). The researcher in the 

current study aligned her strategies to improve the school vision screenings with the 

health systems’ building blocks as defined by the WHO (2010), which are contextually 

the same as Stufflebeam’s (1983) theoretical framework. The six building blocks of 

strengthening and improving the health systems are shown in Figure 6.5. 

 

 

Figure 6.5:  The six building blocks of the health systems (WHO, 2010). 
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and their tests, treatment of the disease, and cost considerations. The criteria identified 

were found to be effective in the reduction of unnecessary costs related to false positive 

results, while false negative results could lead to a mistrust of the system. Inadequate 

follow-up or treatment facilities may possibly render the initial screening programme 

irrelevant. Hence, all components of the screening criteria by Wilson and Jungner (1968) 

could play an important role in the development of an effective vision screening 

programme.  

 

The researcher further embraced the description of Hatch (2009) on effective screening 

in formulating strategies.  His description of appropriate screening is a structured, 

organized and systematic community programme that includes:  

 identification of the target population; 

 determination of the target condition(s);  

 an effective marketing programme; 

 using standardised, consistent and valid screening protocols; and 

 widely accepted referral criteria to be agreed upon by health care providers. 

 

The elements of the six building blocks focuses on planning, implementation, co-

ordination and monitoring of health systems and were therefore considered in the 

current study for the formulation of strategies to improve the school vision screenings 

programme (WHO 2010). The researcher found the descriptions of frameworks on 

criteria for screening by Wilson and Jungner (1968) and Hatch (2009) appropriate for 

the screening programme, since both their criteria and descriptions put emphasis on the 

need for knowledge of the tests and the population to be screened, including the 

processes of referrals and follow-ups.  

 

The purpose of conducting vision screenings in schools was explained in detail in 

Chapter 3, with the prevalent visual anomalies such as amblyopia and its associated 

conditions such as strabismus and refractive errors, including binocular visual 

anomalies, found to be more prevalent in the school-going age group (refer to Tables 

2.3-2.7, Annexure L). Evidence has indicated that binocular visual anomalies, 

accommodative dysfunctions including uncorrected hyperopia, are likely to impede the 

learning ability of children, as discussed in Chapters 2 & 3. Key to the development of 
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strategies to improve vision screenings in schools was the quantitative and qualitative 

data collected in Chapters 4 & 5. The researcher further took into account the HPCSA 

definition, and the guidelines for paediatric vision screenings, which state that children’s 

vision screenings ought to detect visual disorders so that referral to an eye care 

professional for further management can be made, thus clearly indicating that vision 

screenings are not to be considered as diagnostic procedures. These vision screening 

guidelines further state that the goal of school screenings should emphasize visual skills 

related to academic performance and concentration (HPCSA, 2007). In taking into 

consideration all the abovementioned factors, the strategies discussed below, took into 

account the systems, human and material factors developed from the researcher’s 

thinking map, including the literature reviews (Chapters 2 & 3), and the analysis of the 

data findings  (Chapters 4 & 5 ), as shown in Figure 6.4. 

 

6.6 PURPOSE OF THE STRATEGIES 

 

The purpose for the development of the strategies to improve the school vision 

screenings at PHC level is linked to the problem statement of the current study stated 

in Chapter One. Evidence from the literature indicated that among the general 

population of school children in South Africa, there is a prevalence of 15% - 39.28% of 

visual anomalies including refractive errors, amblyopia, accommodative and binocular 

vision dysfunctions (Naidoo et al., 2003; Mabaso, 2006; Metsing & Ferreira, 2008; 

Moodley, 2008, Wajuihian & Naidoo, 2011). These visual anomalies were found to be 

present despite the old and reviewed ISHP implemented in 2012 (National Department 

of Health Cluster, 2002; NDoH, 2012).  Of great concern were the poor education 

outcomes and high dropout rates among children of school-going age in South Africa 

(Inglis, 2009; Hoadley, in Berry et al., 2013:172; Hall, in Berry et al., 2013; Rademeyer, 

[press release] 2014). Although there appears to be some studies conducted in South 

Africa related to school vision screenings (Clarke-Farr, 2002, Metsing & Ferreira, 2008, 

Moodley, 2008, Wajuihian & Naidoo, 2011; Oberholzer et al., 2014), none of these 

studies other than the one conducted by Shaik (1992), specifically evaluated the 

effectiveness of tests or combinations of tests included in school vision screening 

programmes in South Africa. The study by Shaik (1992) recommended a 

comprehensive vision screening programme (CVSP) which was an upgraded version of 
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the Modified Clinical Techniques (Blum et al., 1959), but the recommendation from the 

findings of his study was not considered for South African school vision screenings since 

the CVSP required professionally trained personnel (such as optometrists and optical 

dispensers), and another disadvantage appeared to be the expediency of the method.   

 

The effectiveness of the current vision screening programme in detecting visual 

anomalies among children of school age was questioned in line with the research 

question of the current study: Is the school health programme efficient and feasible to 

detect the visual anomalies of the population it is intended to serve? In strategizing on 

how to improve vision screenings in schools, the evaluation elements on context, input, 

process and outcome were linked to human, material and system factors for the 

formulation of the strategies to improve the school vision screenings. The key strategies 

are illustrated in Figure 6.6: 

 

 

Figure 6.6: Illustration of the framework of strategies used to improve school 

vision. 
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6.7 STRATEGIES FOR THE IMPROVEMENT OF VISION SCREENINGS AT 

THE PRIMARY HEALTH CARE LEVEL 

 

In the current study, the researcher used the Australian national framework for action to 

promote eye health and prevent avoidable blindness and vision loss (Australian Health 

Ministries Conference, 2005). The framework was used as a tool to provide structure in 

formulating the strategies and was adapted for school vision screenings. In addition to 

the abovementioned framework, the life course health developmental framework 

(LCHDF) was also used, and it hinged on the practice of early detection of risk and 

preventative factors (Halfon & Hochstein, 2002; Teutsch et al., 2016). This framework 

was used because it recommends a developmentally unified way of interpreting new 

research findings and identifies research issues eligible for immediate attention. 

Furthermore, it challenges policy-makers to rethink the following points in order to 

improve health systems adapted for school vision screenings in the current study: 

 How can visual anomalies among children of school-going age be better detected? 

 How can school vision screening services be organised and designed? 

 How can school vision screening programmes be financed? 

 What should be the underlying principles of a national research agenda for 

children’s vision? 

 

The four key areas for action in formulating strategies to improve vision screenings in 

schools at PHC level addressed the human, systems, and material attributes related to 

school vision screenings. In the following sections the researcher first discusses a key 

priority and focus of the study, the need for establishment of appropriate and relevant 

vision tests to be included in the school vision screening programme. The quantitative 

data collected and analysed cut across the human and system attributes to be 

subsequently discussed. The key areas of strategies will be first mentioned, followed by 

the objectives of the strategies and a brief outline of challenges serving as a motivation 

for suggesting the strategies to be addressed. Subsequently a series of strategies on 

actions recommended by the researcher grounded on the data collected (as shown in 

Table 6.1) are discussed. 
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6.7.1 Strategy 1: Implementing and Monitoring Appropriate Tests for an 

Authorized School Vision Screening Programme 

 

6.7.1.1 Objective 1: 

Appropriate tests for school vision screenings to be conducted on children in different 

age groups when health screenings are conducted. 

 

Key strategic activity: implementation and monitoring of appropriate vision screening 

tests to be included in the authorized school health screening programme: 

 

Implemetation of appropriate tests for school vision screenings  

The choice of an appropriate method for this study was informed by evaluating the three 

different methods of vision screening available in South Africa for children in the 

foundation, intermediate and senior phases of learning (refer to Chapter 4). The 

feasibility and efficiency of these methods were considered. Feasibility was evaluated 

for expediency, costs and ease of use.  

 

The findings in Chapter Five of this study indicated that only distance VAs are evaluated 

when conducting vision screenings, even though the tests for evaluation of near visual 

skills are included in the vision screening protocol. One of the objectives of the South 

African school health policy is to identify the barriers to learning capability of children. 

Therefore, tests to be included in the protocols performed by school health nurses 

should be feasible and efficient in detecting visual anomalies related to learning (Maples, 

2003; Moodley, 2008; Metsing & Ferreira, 2008; Shin et al., 2009; Wajuihian & Hansraj, 

2014). The literature shows that monocular evaluation VAs at distance investigates the 

ability of children to see the board but not at near, where the learning activities take 

place (Fotouhi et al., 2011; Zaba, 2011) (refer to Chapter 4). The evaluation of near 

visual skills (such as accommodation, convergence and ocular motilities) is important, 

especially for older children in Grades 4 and above, since it is in these grades that they 

start reading to learn (Scheiman & Rouse, 2006:186) (refer to Chapter 2).  

 

Modern technologies such as computer software programmes although easy to use and 

expedient, have financial implications requiring budget planning by the district, provincial 



236 | P a g e  

 

and national health.  A vision screening protocol including ideal and reasonable tests 

would play an important role in eliminating barriers to academic performance, regarded 

as one of the main objectives of the reviewed ISHP (NDoH, 2012). Tests recommended 

for strategies to improve school vision screenings were informed by the findings of the 

analysed data in Chapter 4. Procedures for conducting these tests are stated in 

Annexure Q. 

 

6.7.1.2 Objective 2:  

Establish evidence-based clinical guidelines to improve the uniformity and quality of 

school vision screening methods. 

 

Key strategic activity: to establish uniform evidence-based clinical guidelines for 

children’s vision screenings. 

 

a. Establish unified evidence-based clinical guidelines  

Unified evidence-based guidelines are an important foundational element that 

contributed towards establishing a baseline for the school vision screenings. This is the 

baseline from which improvement in care processes and vision health outcomes of 

school-going children is measured (Teutsch et al., 2016). The literature review in 

Chapter 3 of the current study revealed inconsistencies in what is considered to 

constitute an appropriate vision screening method in different countries, therefore, 

uniform evidence- based guidelines will contribute towards identifying the appropriate 

tests/methods of vision screening to detect visual anomalies prevalent among children 

of school-going age in the South African context.  

 

Hatch, (2009) describes a screening programme as a structure based on the 

epidemiology of disease. He further states that the development of a vision screening 

programme is grounded in the distribution and determinants of disease. Evidence-based 

guidelines provide support based on objective evidence for all vision screeners (i.e. 

school health nurses, optometrists, ophthalmologists, optical dispensers, paediatricians 

and medical practitioners) to improve the quality and uniformity of the methods used to 

detect visual anomalies prevalent in children of school-going age. Prioritizations for 

guideline development from a population health perspective should be influenced by the 
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number of children affected, the effect of vision anomalies on learning performance, the 

number of health care professionals typically conducting the school vision screenings, 

and the breadth of the currently available literature. The development of unified 

evidence-based guidelines requires a collaborative and inclusive working group to 

establish a single set of guidelines that are coherent, comprehensive, and clear about 

school vision screening services including appropriate tests, frequency, referral criteria 

and follow-up care.  

    b)     Develop guidelines related to appropriate follow-up and referral 

pathways. 

 

i)     Establish appropriate referral criteria 

The results of vision screenings are classified into four components, namely, correct 

positive and negative referrals and false negative and positive referrals (Paech, 2010). 

The criteria for referral play an important role in minimizing false negative and positive 

referrals in reducing costs to the state and alleviating unnecessary stress on the 

populations screened (Wilson & Jungner, 1968). The lower the criteria (for example 

worse than 6/7.75 or 6/6), the higher the false referrals, and the higher the criteria (e.g. 

or 6/9.5 or 6/12), the lower the false referrals (Rosenbloom & Morgan, 1990:479). The 

selection of proper referral criteria is essential, despite the differences in the criteria used 

for fail or pass in vision screening programmes worldwide, as shown in Chapter 4. 

 

ii)  Establish requirements of a follow-up for a comprehensive eye examination  

In order to address coverage concerns and the work overload of public sector 

optometrists, school health nurses and ophthalmologists in the PHC, public-private 

partnerships (PPPs) can be considered. In  committing to deliver quality infrastructure 

and related services (in line with its commitment to ensuring a better life for all), the 

South African government legislated the governing of PPPs at both national and 

provincial levels, under the Public Finance Management Act (1999) (PFMA) and in 

Treasury Regulation 16 (National Treasury, 2004). Public-private partnerships are 

viewed as presenting opportunities for healthcare providers to meet the challenges of 

shrinking public funding, and the increasing demand for care. Therefore, PPPs can be 

formed with relevant eye care professionals such as private optometrists, optical 

dispensers and ophthalmologists. Due to this, enforcement of a standardized reporting 
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tool with the aim of reducing barriers of accessibility to health care may have to be 

considered. 

 

6.7.1.3 Objective 3: 

Ensure availability of the surveillance method that accurately and comprehensively 

measure the prevalence of visual anomalies among children of school-going age. 

 

Key strategic activity: leveraging the use of information technology 

Surveillance is defined as a “the continuous, systematic collection, analysis and 

interpretation of health-related data”, and is regarded as critical for determining and 

monitoring the incidence and distribution of health issues. It is critically related to 

important decisions on public policy, and in the prioritization of resources, especially if it 

contains relevant, accurate and timely surveillance data. The capturing of reliable 

information equates to four important key factors in decision-making processes related 

to health programmes: (1) data generation, (2) compilation, (3) analysis and synthesis, 

and (4) communication and use (WHO, 2010). A standardized reporting tool for all health 

professionals involved in vision screenings and comprehensive vision evaluation of 

children of school-going age (e.g. school health nurses, optometrists, ophthalmologists 

and physicians) may contribute towards the capturing of reliable data and an improved 

national vision screening programme in South Africa. 

  

Epidemiological data for the prevalence of visual anomalies in children of school-going 

age globally was found to vary for amblyopia 1-7.3%, strabismus 1.38%-4.6%, 

uncorrected refractive error (0.26%-61.5%, 2.6%-73.1% and 4.6-53.4% for myopia, 

hyperopia and astigmatism respectively), accommodation dysfunctions (insufficiency 

0.8% to 8.2%, inaccuracy 1-3.7% and excess 1%-2.6%) and convergence insufficiency 

(CI) 1.6%-28% (refer to Tables 2.3 to 2.7, Annexure L). Few studies have been 

conducted in different provinces and districts of South Africa, resulting in a lack of 

epidemiological data (on a large scale per district or province) related to the common 

visual anomalies prevalent in children of school-going age. Data currently available from 

the districts was collected from conducting vision screenings in schools, and provides 

only the numbers of children who passed or failed the vision screening. It does not 

provide information on the type of detected visual anomalies in those children who failed 



239 | P a g e  

 

the screening. Epidemiological data on visual anomalies could provide a baseline for 

decisions to be made on the appropriate tests to be included in school vision screenings.  

 

National initiatives that impact on improving the quality of tests included in the protocol: 

 School  Education Act 36 (1999) 

 National Health Act 61 (2003) (Hassim et al., 2008) 

 Integrated School Health Policy (2012), 

 Quality in Healthcare for South Africa Policy (NDoH, 2007)   

 Health Professions Council of South Africa: Vision Screening Guidelines, (2007) 

 District Health Management Information System Policy (2011) 

 

6.7.2 Strategy 2: Facilitate The Capacitation Of Appropriate Human Capital 

 

6.7.2.1 Objective 1: Influence the capacitation of appropriate human capital with 

approved screening tools, skills and knowledge for vision screening of children of 

school-going age.  

 

Key strategic activities for influencing capacitation of vision screening personnel with the 

skills and knowledge to involve collaboration with institutions or universities providing 

training on eye health 

 

a.  Capacitation of appropriate human capital with approved screening tool, skills 

and knowledge 

A study conducted by Robinson and colleagues (1999), highlighted the importance of 

training vision screening personnel and concluded that it is essential to the improvement 

of work performance. The most important aspect of an efficient vision screening 

programme is the utilization of trained and knowledgeable screening personnel. In the 

US where school vision screenings are enforced by law, legislation requires personnel 

authorized to conduct vision screenings in schools to have nationally recognized 

pediatric vision screening qualifications (Ferebee, 2004; Prevent Blindness, 2017; 

Toufeeq et al., 2014) (refer to Chapter 3).  
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In the focus group interviews (refer to Chapter 5) a participant said: “If we can prioritize 

quality instead of quantity then we will be able to provide a professional service”. 

Participants (school health nurses) reported being informally trained on conducting 

vision screening. They expressed the need for further training to enable in-depth 

knowledge of the tests included in the vision screening protocol, and for the quality of 

their work to be improved. Inadequately trained school vision screening personnel may 

lead to high false negative and positive results, which are significant drawbacks in vision 

screening (Wilson & Jungner, 1968). Capacitating the frontline role players to execute 

their due responsibilities could contribute positively to the fundamental success of 

school health service including vision screenings (Shung-King, 2013). The 

establishment of more consistent standards for training vision screeners and provision 

of support for continuing education in this field, may have to be considered.  

 

6.7.2.2 Objective 2: Review and analysis of the staffing patterns of school health 

programmes and availability of human resources, including budget allocation. 

 

In most countries, nurses are the commonly used personnel to conduct school vision 

screenings. Training of other school health personnel (such as school teachers, lay 

people and technicians) to do vision screenings depends on district/state requirements, 

availability of professionals and volunteers, staffing patterns of school health 

programmes, equipment available, and the organization providing the training (Ferebee, 

2004).  

 

In countries experiencing shortages of vision screening personnel such as in India, 

school teachers were trained to deliver the school children’s eye screenings (SCES). 

The SCES programme was found to be very effective in terms of coverage and less 

costly compared to the primary eye care model (Sudhan, et al., 2009). The involvement 

of teachers in vision screenings was found to have improved compliance with the 

referrals and follow-ups of children detected to have visual problems (Priya et al., 2014).  

 

Other studies argued that the high workload with teaching and administrative tasks in 

schools might not be feasible to engage the teachers in vision screenings (Boey, 2010, 

Nurul et al., 2012). In South Africa where there are concerns about high school dropout 
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rates, the involvement of school teachers in vision screenings might not be feasible 

(Inglis, 2009). Nonetheless, there is a need for a review of available personnel to 

conduct school vision screenings. The review may be related to the number of vision 

screening personnel available in the country (per district and provincially) versus the 

number of children to be screened. In addition, a review and analysis of the staffing 

patterns of school health programmes and availability of human resources other than 

school health nurses, and a review of budget allocation for school health need to be 

considered.  

 

6.7.2.3 Objective 3: Cultivate professional relationships and collaboration. 

 

Key strategic activities for cultivating professional relationships and collaboration. 

 

Collaboration between maternal, child and women’s health and the non-communicable 

diseases directorates could be explored with a view to bridging the gap between eye 

care services provided by the school health nurses, and the eye care professionals (e.g. 

in the non-communicable diseases directorate) (refer to Figure 6.3). These two 

directorates could play a complementary role in school health programmes by 

determining and training vision screening personnel, and in the development of vision 

screening guidelines. Historical divisions within the eye care system (ophthalmology vs 

optometry vs optical dispensers), with professionals working in silos rather than 

collaborating as a component of PHC, has resulted in lack of vision health related 

content in public health education.  

 

Tensions surrounding the scope of practice of eye care professionals appears to have 

lead to fragmentation and consquences of failure in the provision of PHC and education, 

especially relating to children’s vision screenings. Efforts to integrate vision care with 

other health care services have diminished timelines, hindered the process of referrals, 

quality of care, and the inter-professional culture of collaboration and coordination. A 

consensus on recommended care is critical to create a clear message that targets both 

children of school-going age with visual anomalies, and those involved in school vision 

screenings. A collaborative and inclusive working group involving both the directorates 

of maternal and child health and communicable diseases would be valuable in 
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establishing  a single set of guidelines that are coherent, comprehensive, and clear 

about what services are required at what intervals, and how best to connect school 

children detected with visual anomalies to necessary follow-up care. 

 

National initiatives that impact on the facilitation and capacitation of appropriate human 

capital with approved vision screening skills and knowledge:  

 National development plan: Vision for 2030, (National planning commission, 2011), 

 National Treasury’s PPP Manual and Standardised PPP Provisions (1999), Sec.  

           76(4) (g),  

 National Medium Term Strategic Framework 2014-2019  

 National Integrated Early Childhood Development Policy, (Department of social 

development South Africa, 2015) 

 National Strategy on Screening, Identification, Assessment and Support.       

(Department of Education, 2008)  

 National plan of action for children in South Africa, 2012–2017 (Department of 

women, children and people with disabilities, 2013) 

 

6.7.3   Strategy 3: Improve the Vision Screening Systems: Planning, Co-

ordination and Implementation 

 

6.7.3.1 Objective 1: Develop standard operating procedures (SOPs), secure financial 

resources and social advocacy for a sustainable and effective school vision screeing 

programme. 

 

Key strategic activities for improving the planning, co-ordination, implementation and 

monitoring of the school vision screenings by developing standard operating procedures 

(SOPs): 

 

a. Development of school vision screening SOPs   

Standard operating procedures are compiled instructions to help organizations to assist 

in the implementation of complex but routine operations step-by-step. The process of 

developing SOPs is a fundamental part of a successful quality system, since it transmits 

information to employees that enables them to perform their jobs effectively and 
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efficiently. This practice can assist in attending to most of the challenges alluded to by 

the SHNs in Chapter 5, and facilitate consistency in the quality and integrity of the school 

health programme (Department of Public Service and Administration, SA., 2011). 

 

In South Africa, even though a School Health Policy was implemented in 2002 and 

reviewed in 2012, vision and other health screenings for children of school-going age 

are located within a legislative policy and programmatic context governed and 

influenced by several Acts (National Department of Health Cluster, 2002; Department 

of Health, 2012) 

  Constitution of the Republic of South Africa (Act No.108 of 1996), 

  Children’s Act 38 (2005) as amended, 

  Schools Education Act 36 (1999), 

 National Health Act 61 (2003)  

 

Although school health is legislated, school screenings are not prescribed by law and 

this may contribute towards barriers to proper implementation of school vision 

screenings. Problems with proper implementation of effective school vision screenings 

may be exacerbated by poor communication between parents, schools, school health 

nurses and eye care professionals. Lack of standard operating procedures (SOPs) for 

school health screenings may also be due to uncoordinated, ad hoc, and poorly 

documented vision screening results, and scant national, provincial and district 

epidemiologic data relating to the prevalence of visual anomalies among children of 

school-going age in South Africa. Accomplishment of clear and effective SOPs is crucial 

to the development and deployment of any solution to be applied to the school vision 

screening programme included in the school health policy.  

 

Provision of direction and guidance relating to development, implementation, 

monitoring, reporting, and feedback, is done through the Service Delivery Organization 

Transformation (SDOT) framework. Central to the SDOT is the improvement of service 

delivery planning, and implementation of the value chain that include frameworks and 

toolkits stipulating the minimum required norms and standards for business process 

mapping, review and management, SOPs, and setting of service standards.Standard 
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operating procedures are effective tools that promote collaboration and provide workers 

and management with the comfort of job satisfaction. Several benefits of SOPs are: 

 Standardisation of activities – SOPs identify planned and agreed upon roles and 

actions. 

 Explanation of performance expectations – SOPs describe and document what is 

expected of personnel in the performance of their official duties. 

 Training and reference document –SOPs provide a framework for training 

programmes and briefings. 

 

The first step in drafting SOPs would be to establish a committee to oversee the 

development, implementation and monitoring of SOPs for school vision screening. The 

committee to include representatives from the healthcare personnel involved with or 

affected by school vision screenings, such as management personnel from DoH, DoBE 

and DoSS, representatives from the regulatory bodies HPCSA and SANC, community 

representatives, school health nurses, teachers, and optometrists, etc.   

 

b. Determine clear objectives of the SOP’s for the school vision screenings 

There are ongoing debates relating to the pupose of conducting vision screenings 

among children of school-going age, with most countries supporting vision screenings of 

preschoolers (birth to toddlers). The main focus of the majority of vision screening 

protocols supporting vision screening of preschoolers is for the detection of amblyopia 

and risk factors such as strabismus and refractive errors for early detection and 

successful remediation (Fathy & Elton 1993; Atkinson et al. 1996; Kvarnstrom et al., 

2001; Eibschitz-tsimhoni et al., 2010; Williams et al., 2005; Schmucker et al., 2010; 

Faghihi et al., 2011; Aldebasi, 2015). There is support for vision screening of school-

going age children, including the current study, to detect visual problems and children at 

risk of developing age-relevant visual problems most likely to affect academic 

performance. Clarity in terms of the objectives of school vision screenings is 

fundamental. Studies conducted in South Africa have found the prevalence of binocular 

vision anomalies and accommodative dysfunctions to be high compared to reduced 

distance VAs and thus support  evaluation of these visual skills when school vision 

screenings are conducted (Moodley 2008; Metsing & Ferreira, 2008; Wajuihian & Naidoo 

2011) (refer to Chapter 2). Clarity in terms of the objectives of school vision screenings 
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is fundamental, and will lead to a determination of the appropriate age and frequency for 

the screenings to be conducted 

 

Key strategic activities for improving the planning, coordination, implementation, and 

monitoring of school vision screenings by promoting community actions: 

 

6.7.3.2 Objective 2:  Promote community actions that encourage and support school 

vision screenings. 

 

Challenges reported by participants were related to referral letters not being given to 

parents by learners, forms on feedback not given back to them by the district 

optometrists, and the limited availability of convenient eye care appointments. Follow-

up care for children who failed the screening test is an important part of the vision 

screening programme,  enabling those with vision anomalies to receive corrective 

lenses or therapy (Centre for Community Child Health, 2008). Non-compliance with 

follow-up after visual screening failure is a recognized impediment to care of untreated 

visual anomalies, and is often found to contribute towards children struggling with their 

academic performance (Zaba, 2011). Barriers to follow-ups after failure of vision 

screening was a subject of interest in many studies, with reasons of costs, time, lack of 

knowledge and difficulty to secure appointments with relevant eye care professionals 

cited, and these may render vision screening programmes useless if not attended to 

(Yawn et al., 1996, Mark & Mark, 1999; Kemper et al., 2003; Kemper et al., 2004). 

 

A further concern raised was the parents’ lack of knowledge about the purpose of school 

health. Thus, challenges experienced related to the signing of the consent forms for 

children with visual anomalies still to be detected, and the barriers to follow-up care. In 

addition, many children from disadvantaged backgrounds are living with their 

grandparents, who may have problems reading any language other than their own 

African language. Redrafting of a linguistically and culturally acceptable consent form 

may be necessary to enable each and every child to have an opportunity to be visually 

evaluated. Referral and feedback reports are important tools in communicating with the 

relevant eye care professionals, and the effectiveness of these tools could be checked 

and reviewed by the appointed SOP committee where necessary.  
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The referral and feedback reports play an important role in sound monitoring strategies 

that enable decision-makers to accurately track health progress and performance, 

evaluate impact, and ensure accountability at country and global levels (WHO, 2010). 

Sound monitoring approaches may contribute towards the important policy decision-

making processes and alignment of the national and provincial health outcomes. Dookie 

& Singh, (2012) reported that policy formulation and its translation into practice, 

development of monitoring tools for assessment of the health system including utilization 

of health services, and effectiveness of prevention, promotion and curative interventions 

requires effective governance.  

 

Key strategic activities for improving the planning, co-ordination, implementation, and 

monitoring of the school vision screenings and taking into consideration securing of 

financial resources. 

 

6.7.3.3 Objective 3: Secure financial resources for the proper implementation of school 

vision screenings 

 

According to the WHO (2010), fundamental to the ability of health systems to maintain 

and improve human welfare is the availability of financial resources. Sufficient funding 

is necessary for adequate maintenance of health workers, and it has been found to allow 

people to use needed services without the risk of incurring severe financial hardship. 

The South African Constitution (sec, 27(1) & 28 (1) (c) on children’s rights accords their 

right of free access to health care services, and the right of every child to basic health 

care services. Parents of school-going children therefore incur no expense when 

allowing their children to be visually screened, or for subsequent treatment. Therefore, 

the key to improving or recommending any policy amendments with financial 

implications relates to human resources and material requirements (e.g. transportation, 

vision screening instruments and spectacles).  

 

Financial resources are raised through three associated functions: 1) revenue collection, 

2) fund pooling, and 3) purchasing/provision of services (WHO, 2010). Ensuring 

efficiency in financial resources is complex and has multiple dimensions, with political 
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interventions and corruption impacting on the availability of these resources. The 

researcher chose not to go into details on how the complexities of acquiring resources 

through revenue collection and fund pooling can be resolved, based on the above- 

mentioned reasons. However, in other countries, purchasing/provision of services is 

used as a form of resolving the challenges of coverage due to the need of increasing 

numbers of vision screening personnel, transportation, and materials such as computer 

programmes for vision testing and capturing data (Prevent Blindness, 2017).  

 

The solution of purchasing services requires stakeholder buy-in such as the NGOs, 

PPPs and key decision-making departments of Health, Education and Social services 

at the national, provincial and district levels of health care. The support of key 

stakeholders on the strategies mentioned in the current study may lead to effective and 

proper implementation of vision screenings by the other role players such as the 

schools, optometrists, ophthalmologists, medical practitioners, paediatricians, 

universities and the parents. According to Rossouw (2015) for projects to be effective 

and fair, governance systems should have the capacity to respond to differences in 

power, and access to resources between and within the stakeholders. However, 

additional research is needed to better inform this. Decision makers related to the school 

vision screening workforce, and expenses related to materials (screening tools and 

corrective eye glasses) are important in conducting quality and effective vision 

screenings in schools. 

 

 Advocacy to improve delivery of school vision screenings  

Advocacy is defined as the process influencing decision-makers to change public 

policies and practices in ways that will have a sustainable and positive impact on the 

lives and future of children, especially those living in poverty (Weiss, 2007). Advocacy 

has a role to play in any eye care initiative, including the improvement of school vision 

screenings. It can be utilized as a means for helping individuals or organisations (i.e. the 

school health programme) to obtain more resources, and it can also support programme 

implementation and service delivery (Thulasiraj, 2007). Activities of advocacy strategies 

such as one-on-one meetings, testimony at hearings, community meetings or forums,  

coalition building, public education campaingns, media outreach and electronic 

advocacy may inform or influence policy (Weiss,2007).  
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In planning the advocacy strategy aimed at improving school vision screenings, it is 

important that groups in a position to make a difference be idenitified, and efforts of 

advocacy be directed to them. The aim is to make key target groups see the benefits of 

the reasons for advocacy, making it easier to get their support and ensure that their 

support is sustained (Thulasiraj, 2007). In the case of school vision screenings, the 

target group would be the education officials, since they would like to see a reduction in 

school drop-outs. Health professionals such as optometrists, optical dispensers, 

ophthalmologists, and SHNs are in a good position to identify visual anomalies that can 

impact negatively on the learning performance of children, are key targets for advocacy 

to improve eye care delivery. Community leaders can play an important proactive role 

in promoting eye care, and can be counted upon to provide tangible support for setting 

up outreach activities or permanent primary eye care facilities. Support for the 

development of a community-based referral system can be provided by community 

leaders, including playing a significant role in encouraging community members to sign 

up as potential eye health promoters or vision screeners. Key targets to advocacy are 

policy-makers (professional bodies) who are in a position to create and implement 

regulations at all levels of government. (Thulasiraj, 2007).  

 

The benefits of advocacy are that it can empower local staff, partners, and communities 

to articulate their own demands to decision-makers, and become advocates for their 

own development. Secondly, it can increase the voice of those often excluded from 

decision-making processes. Thirdly, it can strengthen the school vision screening 

programme by making sure that it is supported by sound analysis of the wider context 

(e.g. evidence based guidelines). The development of laws and policies requires 

communities, professional associations (SAOA, OSSA, MDB & DENOSA), universities, 

NGOs, and other interested parties to lobby government through formal and informal 

means, with the aim of ensuring that their interests and the interests of the people they 

represent are promoted and protected (WHO, 2010; Teutsch et al., 2016). 

 

National initiatives that impact on improving the planning, co-ordination, implementation, 

and monitoring of school vision screenings: 

 National Treasury’s PPP Manual and Standardised PPP Provisions (1999), Sec.  
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           76(4) (g), 

 Toolkit on Standard Operating Procedures (2011)  

 South African Integrated Programme of Action. Activism violence against women  

           and children (2013-2018). 

 Service delivery improvement plan 2016-2018 (Statistics South Africa, 2014) 

 

6.8 EVALUATION OF STRATEGIES TO IMPROVE SCHOOL VISION  

             SCREENINGS 

 

Evaluation is defined as a systematic and objective assessment of a programme or 

policy, including its design (Ministry of Foreign Affairs of Denmark, 2012). In the current 

study, the strategies developed by the researcher for improving school vision screenings 

at PHC level were evaluated with the aim to determine their relevance, impact and 

sustainability. Both the Danida evaluation guidelines (Ministry of Foreign Affairs of 

Denmark, 2012) and criteria for evaluation of Chinn and Kramer (2011: 206) were used 

because of the complementary roles they played in the critical analysis of the strategies 

recommended by the researcher.   

 

The relevant attribute of the evaluation of the strategies related to the extent to which 

the objectives of the strategies were consistent with the visual needs of the beneficiaries 

(children of school-going age). The effectiveness of the strategies considered 

intervention objectives if they were achievable, taking into account their relative 

importance. The evaluation team (peer reviewers) was expected to consider the positive 

and negative long-term effects that could be produced by the strategies recommended, 

and their impact on the optometric profession and other health screening programmes. 

Sustainability is an attribute related to the continuation of benefits from a developmental 

intervention of the implementation of recommended strategies which can be carried out 

post the implementation (Ministry of Foreign Affairs of Denmark, 2012).  

 

Eight experts were invited to critically analyse the strategies, comprising optometrists 

from the public and private sectors and academics. Feedback forms using questions 

proposed by Chinn and Kramer (2011:196-205) and the Danida evaluation guidelines 



250 | P a g e  

 

(Ministry of Foreign Affairs of Denmark, 2012), were sent electronically to the evaluators, 

to enhance efficiency in terms of time and costs. 

 

6.8.1 Clarity of Strategies  

The evaluators agreed that the strategies were clear. However, the others indicated that 

coverage could be the main challenge, due to the shortage of SHNs. In addition the 

others indicated the need for standardised tests  with comments such as “Standardised 

tests as indicated in the strategies will simplify the task of comparison of findings, as it 

will be comparing identical tests” made by the evaluators. 

 Challenges on the workload and the availability and training of vision screening 

personnel are addressed in Strategy number 2. 

 

6.8.2 Are the Strategies Achievable?  

The evaluators were in agreement that the strategies were achievable and responses 

such as “clearly identified role players responsible for each strategy implementation”. 

However comments such as “the challenge will be to ensure that the tests are conducted 

accurately”. In addition the other evaluators responded by saying  “the chosen tests 

should be such that they are easy to administer, easy to capture as data, repeatable 

and possible to analyse”. 

The other evaluator commented on the PPPs by saying “buy in from private sector 

optometrists would be critical as well as incorporation of the strategies into government 

policy (e.g. Prevention of Blindness as recognised by the National government)”. 

Financial resources were regarded as an important part for the strategies of a proper 

vision screening program to be achievable.  Other evaluators mentioned that “School 

teachers are used in other programmes to conduct school vision screenings”. 

 Public private partnerships (PPPs) mentioned under Strategy 2 addresses the 

concern raised by the evaluator.  

 The concern on financial resources, sustainability of the school vision screening 

programme is addressed under Strategy number 3.  

 A review of the school vision screening personnel is suggested for post graduate 

studies. 
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6.8.3 Are the Strategies Objectives Practical? 

There was a general agreement by the evaluators that the strategies objectives are 

practical. Pronouncements such as “involvement of the public-private eye health 

services in planning for effective vision screening and for ensuring a referral system that 

works and achieve desired result was realistic”. The others comented that “The strategic 

objectives are practical as there is a need for standardized school screening tests 

nationwide to establish the need, as well as monitor trends and be able to match 

services to the needs in national and private budgets”. The others mentioned that “The 

strategies are pragmatic and bear a close relationship with the building blocks of a health 

system”.  

 The recommendation made under Strategy number One on the vision screening 

tests to be included in the school health policy are guided by data collected in 

Chapter Four by the researcher when three different vision screening methods were 

used and the performance of children from different age groups was evaluated.   

 The choice of the tests was guided by the literature reviewed in Chapter Two and 

Three. 

 Involvement of the PPPs stated in Strategy Three. 

 

6.8.4 Generality of Strategies: can the strategies be used in all vision 

screening programmes?  

The evaluators were all in agreement that the strategies can be used in all vision 

screening programme. Evaluators mentioned that the strategies “involve all elements of 

a successful vision screening programme that can be used in all vision screening 

programmes” and that they can be adapted to screening programmes of other groups 

for example adults as long as the task team selects the relevant tests for the different 

age groups. In addition “the strategies were found to be adaptable to all screening 

practices”. The others mentioned that “the strategies were practical and realistic, and 

should be part of vision screening programs”. 

 

6.8.5 Can the Strategies be used in other Health Screening Programmes? 

The evaluators were in agreement that the strategies can be used in other health 

programmes, with responses such as “Strategies that involve public-private partnership 

can be used in other health screening programmes to achieve the needed/desired 
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result”. The other evaluator metioned that “They can be used as a flagship for other 

health screening programmes”. However, the others stated that “Other health screening 

programmes can use the same strategies provided they are adapted to the particular 

group”. The strategies were found to be applicable to and in early childhood 

development. 

 

6.8.6 Clinical Significance and Usefulness of Strategies 

 

6.8.6.1 How relevant are these strategies? 

The evaluators were in agreement that the proposed strategies are relevant in terms of 

achieving appropriate school vision screening at primary health level. However 

standardization of the approach was mentioned by one of the evaluators that it is 

important “in order to be able to make informative national comparisons”. Others 

mentioned that the strategies “will assist in improving the current programme and 

provide a smooth school health programme. Improving the relationship between the 

DOH and the optometry industry the goal being early detection and prevention of 

blindness”. Other evaluators commented that “the strategies were relevant in the context 

of child and youth health care” 

 

6.8.6.2 Is the purpose of these strategies important to Optometry? 

The evaluators were all in agrrement that  the strategies developed will be effective in 

eliminating the prevalence of avoidable blindness among the target population. 

Statements such as “The purpose of strategies are relevant to optometry because 

heretofore there has been no standardised battery of tests for school screening at 

primary level”. The other evaluator mentioned that “The strategies will be of importance 

in enhancing the clinical level of school screenings nationwide”. The other evaluator 

alluded to the fact that “The strategies will assist in early detection and management of 

visual challenges”. The other evaluators agreed that the strategies were not only 

relevant to Optometry and Eye Health but to the broader health arena especially child 

and youth health, particularly those from the disadvantaged communities.  

 

The researcher made note of the feedback and amended her strategies in line with the 

valuable advice from the peer reviewers. However, impartiality was also detected from 
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one of the reviewers personally engaged with the school health programme. The 

negative comments were strongly considered where relevant and further clarification 

was sought related to other issues raised related to the need for advocacy and 

sustainability. The responses of the evaluators provided evidence that the strategies to 

improve the school vision screenings at PHC level complied with the criteria of Chinn & 

Kramer, 2011:196-205. Strategies were found to be relevant, practical, and realistic and 

could be generalised for the school vision screenings at primary health care level. The 

evaluators further confirmed that the strategies recommended in the current study are 

of importance to the optometric profession. The feedback from the evaluators further 

confirmed that the purpose of the research was achieved by the development of these 

strategies.  
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6.1: Strategies to improve school vision screenings at primary health care level in Gauteng (South Africa). 

STRATEGY 1: MATERIAL FACTORS: Implement and monitor appropriate tests for an authorized school vision screening programme 

 

STRATEGIC OBJECTIVES ACTIVITIES OUTPUT INDICATORS RESPONSIBLE  

Appropriate tests for school 

vision screenings to be 

accurately conducted on 

children in different age groups. 

- Include the detection of poor distance 

and near VAs, near visual skills 

anomalies. And ocular pathologies in 

the school vision screening protocols.  

-  The following tests to be conducted 

by the trained vision screening 

personnel: (Procedures for each test 

can be seen in ANNEXURE F) 

- measure distance VAs monocularly 

and binocularly: Age-appropriate 

charts LogMar Charts to be used 

(Alphabets & LEA symbols)   

 Amended school vision screening 

protocol with the plus lens test, 

stereotest (optional) added and 

software programmes to be used as 

an adjunct to the conventional method 

 

NDoH, DoBE & 

DoSS 

  



255 | P a g e  

 

STRATEGIC OBJECTIVES ACTIVITIES OUTPUT INDICATORS RESPONSIBLE  

 - Evaluate near VAs (monocularly and 

binocularly): LogMar Chart age-

appropriate charts (Alphabets & LEA 

symbols) to be used. 

OR  

- Evaluate near vision using the Plus 

lens test  

- NPC test: for convergence or 

accommodative dysfunctions may be 

used for children in Grade 4 and 

upwards 

- Stereoacuity test: To investigate 

binocular status (Optional) 

-    External observation ABCs: 

Appearance, Behavior & Complaint 

signs 
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STRATEGIC OBJECTIVES ACTIVITIES OUTPUT INDICATORS RESPONSIBLE  

 Spectrum eyecare software or any 

other software programmes to be used 

in Grade R and for non-verbal children 

as an adjunct to the conventional 

method 

 AR, ECP 

Unified, evidence-based, clinical  

guidelines to be established to  

improve the uniformity and quality 

of school vision screening 

methods. 

Convene one or more panels to develop 

a single set of evidence-based vision 

screening guidelines and measures for 

school-going age children 

A single set of documented guidelines on  

school vision screenings to include the  

following: 

- Age-appropriate screening and 

frequency of vision screenings 

- Vision screening tests to be 

conducted on children of different age 

groups 

- Criteria to facilitate appropriate follow-

up care 

- Components of a comprehensive 

visual examination 

- Reporting feedback tool from the eye 

care professionals 

- Appropriate treatment options 
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STRATEGIC OBJECTIVES ACTIVITIES OUTPUT INDICATORS RESPONSIBLE  

Ensure availability of the 

surveillance method that 

accurately and comprehensively 

measures the prevalence of 

visual anomalies among children 

of school-going age 

 

 Develop a comprehensive, 

sustainably implemented and 

funded surveillance system with 

validated measures, verifiable data, 

and interoperable databases to 

capture data on the prevalent visual 

anomalies among children of school-

going age. 

 Collect epidemiological data in each 

of the nine provinces in South Africa 

to determine the following among 

children of school age:  

-     the target condition 

-     target population to be screened 

barriers to eye care provision after a 

referral 

- Easily accessible data on the 

magnitude and causes of visual 

anomalies and trends over time among 

children of school-going age at district, 

provincial and national levels 

- Evidence of coordinated captured data 

of prevalent visual anomalies among 

school children by all including private 

& public optometrists, 

ophthalmologists, optical dispensers, 

universities & medical practitioners  
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STRATEGY 2: HUMAN FACTORS: Facilitate the availability of adequate and trained vision screeners 

 

STRATEGIC OBJECTIVES ACTIVITIES OUTPUT INDICATORS RESPONSIBLE  

 

Influence the capacitation of  

appropriate human capital with  

approved screening tools, skills, 

and knowledge of vision 

screening for children of school-

going age 

 

 

  Facilitate dialogue with the relevant 

colleges, universities, professional 

bodies, and specialists to assist in the 

development of a framework of 

minimum competencies for the 

personnel conducting vision 

screenings in schools. 

 

 

 Signed MOU with relevant 

stakeholders related to the training of 

vision screening personnel 

considering the following: 

- Formal training (Short 

courses) 

- Informal training: Continuous 

Professional development 

(CPD) activities 

 

 Documented evidence with 

certification of professionally trained 

vision screeners  

 

AI’s 

 

ECP in Public & 

Pvt sectors 

 

Certified HN’s, 

LP’s 

Or Teachers  
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STRATEGIC OBJECTIVES ACTIVITIES OUTPUT INDICATORS RESPONSIBLE  

Review and analysis of the staffing 

patterns of school health 

programmes and availability of 

human resources, including budget 

allocation. 

 Allocate funds for research needed to  

determine how best to utilize public  

health workforces such as school 

teachers to conduct vision screenings 

in schools 

Available school teachers or other 

technical or health personnel to conduct 

vision screenings in schools 

NDoH, DoE, 

DoSS 

 

 

Ensure that there is an eye care 

plan, including referral pathways, to 

meet the visual needs of children in 

the primary heath care level 

detected to have visual anomalies. 

By considering the services of 

private optometrists and 

ophthalmologists in the absence of 

their availability in the primary 

health care level.  

- Establish dialogue (PPPs) with 

private optometrists to establish 

referral pathways to avoid the long 

waiting periods for appointments for 

children  detected to have visual 

anomalies 

- Evidence of MOU or contracts signed  

      between the DoH & Private     

      Optometrists with the following made    

      available: 

 A database of private 

optometrists/ophthalmologists 

involved  

      with referrals to be kept by the   DoH 

 Signed PPPs contracts stating the 

role played by both parties with terms 

of reference included. 

 Evidence of negotiated costs of 

services to be provided by private 

optometrists 

NDoH, DoE, 

DoSS 

Pvt sector 

Optoms. 

Pvtsector 

Ophthalmol 
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STRATEGIC OBJECTIVES ACTIVITIES OUTPUT INDICATORS RESPONSIBLE  

 

 

  Evidence of established feedback 

mechanisms on results of visual 

anomalies identified through a 

comprehensive visual examination 

and follow-up examination including 

corrective devices provided, to be 

clearly stated in the contract 
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STRATEGY 3: SYSTEMS FACTORS: IMPROVE THE VISION SCREENING SYSTEMS: PLANNING, CO-ORDINATION & 

IMPLEMENTATION 

STRATEGIC OBJECTIVES ACTIVITIES OUTPUT INDICATORS RESPONSIBLE  

Develop standard operating  

procedures (SOPs) on effective  

school vision programme. 

 

 

 Appoint a committee responsible 

to overseeing the development, 

implementation and monitoring of 

the school vision screening SOPs   

 

 Determine a clear objective and 

scope of the SOPs for school 

vision screenings 

 

 

 

 

 

 

 Availability of the committee overseeing 

the development, implementation and 

monitoring of tasks related to school 

vision screenings.  

 

 Evidence of drafted SOPs on school 

vision screening to include the following 

 

 Elements of the mandatory school vision 

screening programme such as:  

- Frequency of vision screenings 

- Documentation  

* linguistically and culturally    

  appropriate consent forms 

*Feedback report templates 

*Referral letter tempates 

- Communication guidelines with 

all stakeholders: schools,  

NDoH, DoBE, 

DoSS 

Task team: GR, 

NGO’s, SAOA, 

OSSA, MDB, 

PBODO, AI, 

EPO, ECPP, 

SANC 
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STRATEGIC OBJECTIVES ACTIVITIES OUTPUT INDICATORS RESPONSIBLE  

  - parents, learners, 

optometrists/ophthalmologists 

- Parent education on prevalent 

visual anomalies among children 

of school-going age 

 

  - Referral process 

- Vision screening follow-up 

process 

 Required screening tests of compulsory  

school vision screenings and definition of 

the purpose of the tests (Refer to 

Strategy 1 above) 

 Requirements of authorised school 

vision screeners and training (refer to 

Strategy 2 above) 

 Requirements of a follow-up 

comprehensive eye examination to 

include the feedback report  

Template. 
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STRATEGIC OBJECTIVES ACTIVITIES OUTPUT INDICATORS RESPONSIBLE  

Promote community actions that  

encourage and support school 

vision screenings 

 

Identify and eliminate barriers within 

health care and public health systems 

for eye care, especially comprehensive 

eye exams, appropriate screenings, 

and follow-up services intended to 

improve the functioning of children with  

visual anomalies  

Timely, appropriate, and equitable access to 

and the delivery of effective care in all 

settings is an important component of a 

population health approach to improve eye 

and vision health.  

Inequitable barriers to effective treatments 

and therapies should be eliminated. 

 Custodians of  

school health 

screenings: 

NDoH 

DoBE 

DoSS 

Secure financial resources for  

proper implementation of school 

vision screenings 

 

Investment in cost-effectiveness 

research of school vision screenings 

may help identify opportunities to 

reduce or shift the economic costs and 

strengthen the programme through  

NRF or MRC funding. 

Availability of funds to conduct research on 

the cost effectiveness of school vision 

screening 

Custodians of 

the school health 

screenings: 

NDoH 

DoBE 

DoSS 

 Interested and affected parties to 

advocate for improved delivery of 

school vision screenings  

 

An established network of eye care 

professionals interested in school children’s 

vision anomalies. 

Targets for 

advocacy: 

-Custodians of 

school health 

NDoH 

DoBE, DoSS 

-Regulatory 

Bodies: 

HPCSA, SA 
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CHAPTER SEVEN 

  ________________________________________________ 

 

SIGNIFICANCE OF THE STUDY AND CONTRIBUTION, LIMITATIONS, 

RECCOMENDATIONS AND CONCLUSION 

 

7.1 INTRODUCTION 

The purpose of this study was to develop strategies to improve the school vision 

screenings at primary healthcare level. The strategies were developed based on the 

literature reviewed in Chapters Two and Three together with the quantitative and 

qualitative data collected and analysed in Chapters Four and Five. 

 

7.2 SIGNIFICANCE OF THE STUDY AND CONTRIBUTION  

Visual anomalies are associated with poor academic performance, and evidence 

revealed that there are still school children with poor visual skills, despite the presence of 

the school health policy, which includes vision screenings. Vision screenings in most 

countries including South Africa, have focused on the investigation of amblyopia, and this 

has resulted in less interest displayed in the detection of poor near visual skills. The 

literature provided evidence that children with poor near visual skills struggle with their 

academic performance. Evidence further revealed inadequate data on prevalent visual 

anomalies among children of school-going age in South Africa.  

 

The quantitative data analysed revealed that the conventional method is still the ideal 

method for detecting visual anomalies among children of school-going age, despite the 

fact that the computer software provided better VAs and was faster compared to the 

conventional and instrument methods. According to the findings of the current study it 

was concluded that the conventional method should include one or two tests evaluating 

the visual skills at near, and not only at distance, as was reported when qualitative data 

was collected. In addition, the computer software could be used as an adjunct for children 

in Grade R, and for those struggling to respond to the conventional screening method.  

 

Comments on professionally trained personnel performing the conventional method for 

school vision screenings were addressed in the formulated strategies of this study, which 
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recommended a review process by key stakeholders. The review process was 

recommended in line with the required training, availability, and adequacy of human 

resources, which both have financial implications and require a needs analysis. 

Appropriate tests and accurate detection of visual anomalies by vision screening 

personnel in strategies was also considered in terms of ensuring specificity and sensitivity 

of the tests used, to avoid high false referrals.  

 

Strategies to improve vision screenings in schools at PHC level in South Africa also 

contributed to demonstrating the need for the enforcement of school vision screenings by 

law. These include the development of vision screening guidelines by various health 

professionals with interest in children’s vision needs and the need for collaboration among 

health care professionals in agreeing on the tests to be included in the school health 

policy. In addition, effective data capturing methods to enable availability of information 

related to the epidemiology of visual anomalies among children of school-going age. 

Strategies addressed the follow-up and referral pathways by recommending the initiation 

and implementation of PPP’s (non-governmental organizations, optometrists, optical 

dispensers, ophthalmologists and medical practitioners) as a process to ensure that 

children detected to have visual anomalies get the appropriate treatment. 

 

The developed strategies, if effectively implemented by the key stakeholders, vision 

screeners, schools, and eye care professionals, could contribute towards successful 

detection of children with visual anomalies and successful remediation leading to better 

academic performance of those detected. 

 

7.3 LIMITATIONS OF THE CURRENT STUDY AND RECOMMENDATIONS FOR  

   FURTHER RESEARCH  

 

The main limitation of the current study was lack of a ‘gold standard’ to compare to 

findings of the three different vision-screening methods. However, the aim of the study 

was not to test the validity of the different vision screening methods, but to evaluate their 

appropriateness. Even though the computer software was found to be feasible and 

effective,  by providing better VAs than the conventional and instrument methods, its 

clinical validity and accuracy still needs to be tested.  
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Secondly, the reduced (50%) participation rate in collecting data using the three different 

vision screening methods indicated a large confidence interval. Thus leading to the 

limitation of the generalisation of the findings. However, the purpose of the study was not 

to detect the prevalence of the visual anomalies amongst children of school going age 

but to assess the performance of children on the three different vision-screening methods.   

 

Thirdly, the researcher used the +2.00D lenses for the plus lens test. The amount of plus-

sphere appropriate for testing children in different age groups necessitates further 

research, and the length of time that an individual should wear the plus-sphere before 

their VA is determined, is an area requiring further research. 

 

Fourthly, school health nurses were the only participants involved in the collection of 

qualitative data and teachers and parents were not invited. The perceptions and attitudes 

of the teachers and parents could have provided the researcher with information related 

to their attitudes, perceptions and suggestions on how to improve the school vision-

screening programme. This is in light of the SHNs reporting poor communication with the 

schools and parents, impacting negatively on referrals and follow-ups. This could be done 

in a follow-up study with the aim of exploring the perceptions of schoolteachers and 

parents, in order to contribute towards the improvement of school vision screenings. 

 

The fifth limitation of the study relates to the role of private sector eye care professionals 

(optometrists, ophthalmologists, optical dispensers and medical officers) in the 

implementation of an efficient vision-screening programme. Suggestions were made 

during the focus group interviews that private optometrists could provide valuable support 

to the vision-screening programme, especially related to follow-ups. Therefore, a follow-

up study may be important in exploring the realistic and much-needed PPPs of follow-up 

care provided to children with detected visual anomalies, through the school vision-

screening programme.  

 

The sixth limitation relates to the lack of information relating to the cost effectiveness of 

school vision screenings. In recommending the tests to be included in the school vision 

screening protocols, cost effectiveness of the instruments were considered, but it was not 
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explored in detail. Cost effectiveness research may add value to the strategies for 

improving the school vision screenings. 

 

The seventh factor needing to be explored is the feasibility of involving the other 

personnels (such as lay persons & teachers) in conducting the school vision screenings 

besides the school health nurses, in view of the fact that school health nurses are few 

and overworked. 

 

Lastly, the validity of using the computer software to conduct vision screenings to be 

further explored through research, since the method was found to be fast and providing 

better VAs comparable to the conventional methods. 

 

7.4 DISCUSSION 

 

The key purpose of this study was to develop strategies based on the current status to 

improve the school vision screenings at PHC level. Evidence revealed that most of the 

vision screening protocols worldwide have focused on the detection of amblyopia and its 

associated conditions, namely strabismus and refractive errors (to detect anisometropia 

or myopia). The current study highlighted the importance of the detection of functional 

visual skills anomalies (including convergence and accommodative dysfunctions) 

towards improving academic performance when school vision screenings are conducted.  

 

 The literature reviewed provided evidence that not only amblyopia and its associated 

conditions (strabismus and refractive errors) are the most prevalent visual anomalies 

among children of school-going age, but that there is a high prevalence of refractive errors 

especially hyperopia, convergence and accommodative dysfunctions regarded as visual 

anomalies associated with learning. Furthermore, in the analysis of vision screening 

programmes internationally, including in South Africa (Chapter 3), it was found that 

different vision screening methods are used globally. Some countries (e.g. US)  were 

found to use tests detecting  poor distance and near visual skills, binocular anomalies 

and colour vision defects (distance and near VAs, plus test, near point of convergence 

test, cover test, stereoacuity test, and colour vision).  Other countries focused only on the 

evaluation of distance VAs and external ocular observations (e.g. UK, Canada, Australia, 



268 | P a g e  

 

New Zealand). In addition, in countries such as the East Mediterranean region, vision 

screening programmes include tests to detect poor distance and near vision (e.g. Snellen 

Chart), and locally endemic diseases (e.g. trachoma), affecting the eyes of children. In 

South Africa, tests included in vision screening programmes are distance and near VA 

tests (Snellen chart), the NPC test, and external observation of the ocular structures. 

However, evidence indicated that only the distance VAs are investigated when vision 

screenings are conducted, thus indicating the need for appropriate implementation of 

vision screening tests included in the School Health Programme. 

 

 A quantitative, qualitative, exploratory, descriptive and contextual design was used in the 

current study, which fitted the purpose of the study. Quantitative data was collected to 

compare three different vision-screening methods on school-going children of different 

ages. The qualitative part of the study included in-depth phenomenological interviews 

conducted with school health nurses who conduct the vision screenings. The school 

health nurses were regarded as the information-rich participants of this study, with the 

necessary experience to perform the screenings. The focus group interviews provided 

insight on strategies considered to improve the current vision screenings included in the 

School Health Programme at primary health care level, as indicated in Table 6.1.   

 

To achieve the purpose of the study, the objectives as set out in Chapter One were 

realised which included to: 

 evaluate three vision screening methods on children in the foundation,  

intermediate and senior phases of learning; 

 critically analyse the current screening programme by conducting the focus group 

interviews in order to gather information on the perceptions, experiences and 

attitudes of the school health nurses related to the school vision-screening 

programme; 

 formulate and evaluate strategies to improve the school vision-screening 

programme currently being implemented in South Africa. 

 

The quantitative data findings analysed also showed the importance of considering other 

tests for vision screenings in schools, rather than focusing on distance VA measurements 

only. Nonetheless, the conventional method was found to be the preferred method 
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compared to other methods because of its cost effectiveness and expediency, despite 

needing professionally trained eye care personnel. Even though the computer software 

was found to be fast, with a better response from participants, its cost implications and 

validity still needs to be further investigated. The objectives of the analysed quantitative 

data were recognised as the findings of the study as described in Chapter Four. 

 

The objectives of the analysed qualitative data were realised as findings of the current 

study. The qualitative data collected, which explored the perceptions, experiences and 

attitudes of the SHNs, contributed to the conceptualisation of the findings. The 

conceptualisation of findings contributed towards the development of strategies to 

improve school vision screenings at PHC level. Issues related to the need for 

professionally trained vision screening personnel, and the referral criteria (including the 

follow-up and referral pathway) were linked to the vision-screening programme as 

discussed in Chapter Five, and thus informed the formulation of strategies to improve the 

current vision-screening programme in South Africa.  

 

An effective vision-screening programme would include tests and the referral criteria that 

minimize the false negative and positive referrals, in order to reduce costs to the state 

and alleviate unnecessary stress on the populations screened. Therefore, it is important 

that epidemiologic data of the population be considered when deciding on the tests, age 

and frequency the screenings are to be conducted in the national vision screening policy. 

Proper implementation of an effective vision screening programme (e.g. with proper 

follow-up practices) depends on the planning, implementation and co-ordination 

processes mentioned in the strategies above (refer to Table 6.1). The national objective 

of including vision screenings in school health programmes is related to reducing barriers 

to academic performance. This objective can be maximized through better co-ordination 

across jurisdictions, service settings, professional groups, education and training, and 

regulation, as indicated in the strategies developed in this chapter. 

 

7.5 CONCLUSION 

 

Evidence in the literature reviewed indicated that the purpose of conducting vision 

screening in schools worldwide is focused on detecting amblyopia and its risk factors, 
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despite the fact that binocular vision anomalies, accommodative dysfunctions and poor 

ocular motilities were found to be prevalent amongst children of school-going age (6-19 

year olds). The findings of the quantitative data collected led to the conclusion that the 

conventional method is the ideal method for vision screening, and depends on the training 

(formal and continuous training) of the vision screening personnel. In addition, the 

inclusion of a computer software programme in the current study is recommended as an 

adjunct to the conventional method for screening the preverbal, preillitrate and those 

difficult to screen because of its expediency and provision of VAs almost similar to those 

measured using the Snellen acuity chart. However, the validity of the Spectrum software 

in measuring the distance VAs has to be established.  

 

The strategies recommended in this current study provided a comprehensive guideline 

on vision screenings conducted in schools. Important aspects relating to the strategies 

recommended for an improved vision-screening programme include the need for review 

by the stakeholders of the appropriately trained vision screening personnel, which will 

ensure correct performance of the vision screening tests. The involvement of eye care 

professionals in the development of the vision screening guidelines, including 

determination of the criteria for referral, age at which the vision screenings are to be 

conducted, and the follow-up activities, can address the challenges currently experienced 

with the implemented Integrated School Health Policy (2012). Follow-up practice of 

children detected to have visual anomalies is important for an effective vision screening. 

Thus, improved cohesion and communication between all role players will enable 

reasonable and professional provision of validated vision screening services that have 

the best chance of detecting children with vision anomalies. 
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ANNEXURE A 

 

 

 

DEPARTMENT OF OPTOMETRY 

 

 

INFORMATION LETTER: PARENTS AND LEARNERS 

 

 

Good Day 

 

My name is Thokozile Ingrid Metsing I WOULD LIKE TO INVITE YOU TO PARTICIPATE 

in a research study on Strategies to improve school vision screenings at the primary 

health care level in Gauteng (South Africa) 

 

Before you decide on whether to participate, I would like to explain to you why the 

research is being done and what it will involve for you. I will go through the information 

letter with you and answer any questions you have. The study is part of a research 

project being completed as a requirement for a doctoral Degree in Optometry through the 

University of Johannesburg. 

 

THE PURPOSE OF THIS STUDY is to develop strategies to enhance and deliver vision 

screening in schools by identifying tests that are most appropriate in detecting visual 

problems in children. 
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Below, I have compiled a set of questions that I believe will assist you in understanding 

the relevant details of participation in this research study. Please read through these. If 

you have any further questions I will be happy to answer them for you. 

 

DO I HAVE TO TAKE PART? No, you don’t have to. It is up to you to decide to participate 

in the study. I will describe the study and go through this information sheet. If you agree 

to take part, I will then ask you to sign a consent form.  

WHAT EXACTLY WILL MY CHILD BE EXPECTED TO DO IF I AGREE THAT HE/SHE 

TAKES PART IN THE STUDY? After reading the information letter and signing the 

consent form or your child signing the consent form, your child will be expected to take 

part in the vision screening using three different methods by the researcher. The three 

methods will be the traditional, computer software and the instrument. The vision 

screenings will take approximately 1 hour. 

 

WHAT WILL HAPPEN IF MY CHILDS WANTS TO WITHDRAW FROM THE STUDY? 

If your child or yourself decides to withdraw from the study, he/she will be free to withdraw 

their assent and your consent at any time without giving a reason and without any 

consequences. Withdrawal from the study has to be done before collection of data since 

the information of the participants will be confidential and they will be allocated code 

names, thus it will be difficult to identify your child once data is collected. 

 

IF I CHOOSE TO LET MY CHILD PARTICIPATE, WILL THERE BE ANY EXPENSES 

FOR ME, OR PAYMENT DUE TO ME: No, your child will not be paid to take part in the 
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study, and there will be no expenses that you will incur when your child takes part in the 

study. 

 

RISKS INVOLVED IN PARTICIPATION: The tests to be performed on your child will not 

cause any pain nor discomfort, therefore there will be no possible risks in your child 

participating in this study. 

 

BENEFITS INVOLVED IN PARTICIPATION: Possible benefits are related to improving 

the methods for identifying children with visual anomalies by using the relevant and 

appropriate tests included in the school health program.  

 

WILL THE PARTICIPATION OF MY CHILD IN THIS STUDY BE KEPT 

CONFIDENTIAL? Yes. This means that your child’s personal details will not be recorded 

anywhere. As a result it will not be possible for me or anyone else to identify your child’s 

visual screening results once his/her personal details are submitted to me. The study data 

will be coded so no one can link it to your child’s name. Your child’s identity will not be 

revealed by anyone including the other participants while the study is being conducted or 

when published. Data collected will be stored in a private room locked and kept safe. Data 

will be kept and destroyed after 2 years.  

 

WHAT WILL HAPPEN TO THE RESULTS OF THE RESEARCH STUDY? The results 

will be written into a research report that will be assessed. In some cases, results may 

also be published in a scientific journal. In either case, your child will not be identifiable in 

any documents, reports or publications. You will be given access to the study results if 

you would like to see them, by contacting me.  
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WHO IS ORGANISING AND FUNDING THE STUDY?  The study is being organized by 

me, under the guidance of my research supervisor in the Faculty of Health Science at the 

Department of Optometry in the University of Johannesburg. This study has received 

funding from the Department of Higher Education and Training. 

 

WHO HAS REVIEWED AND APPROVED THIS STUDY? Before this study was allowed 

to start, it was reviewed in order to protect your interests. This review was done first by 

the Gauteng Department of Health, Ekurhuleni Metropolitan Municipality Ethics 

Committee and Faculty of Health Sciences Research Ethics Committee at the University 

of Johannesburg, in all cases, the study was approved. 

 

WHAT IF THERE IS A PROBLEM? If you have any concerns or complaints about this 

research study, its procedures or risks and benefits, you should ask me. You should 

contact me at any time if you feel you have any concerns about being a part of this study. 

My contact details are:  

 

Thokozile Ingrid Metsing 

0828755475 

ingridm@uj.ac.za 

 

You may also contact my research supervisor: 

Dr Wanda Jacobs on 011 559 6996 

wandaj@uj.ac.za 
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If you have further questions or have complaints regarding your child’s participation in 

this study related to your child’s vision not being properly evaluated, you may contact the 

Chairperson of the Faculty of Health Sciences Research Ethics Committee at the 

University of Johannesburg: 

 

Prof  Marie Poggenpoel 

Tel: 011 559-6686 

Email: mariep@uj.ac.za  

 

FURTHER INFORMATION AND CONTACT DETAILS: Should you wish to have more 

specific information about this research project information, have any questions, concerns 

or complaints about this research study, its procedures, risks and benefits, you should 

communicate with me using any of the contact details given above. 

 

 

Researcher: 

 

Thokozile Ingrid Metsing 

<Signature> 

 

 

 

 

  

mailto:mariep@uj.ac.za
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ANNEXURE B 

 

 

DEPARTMENT OF OPTOMETRY  

RESEARCH CONSENT FORM 

 

STRATEGIES TO IMPROVE SCHOOLS VISION SCREENING AT PRIMARY HEALTH 

CARE LEVEL 

 

Please initial each box below: 

 

 

       I confirm that I have read and understand the information letter dated 12th 

June 2017 for the above study. I have had the opportunity to consider the information, 

ask questions and have had these answered satisfactorily. 

 

 

                    I understand that my participation is voluntary and that I am free to 

withdraw from this study at any time without giving any reason and without any 

consequences to me. 

 

 

      I agree to take part in the above study. 

 

_______________________  __________________  ________________ 

Name of Participant            Signature of Participant    Date 

_______________________      ___________________  ________________ 

Name of Researcher       Signature of Researcher Date 
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ANNEXURE C 

 

 

ASSENT FORM 

EVALUATION OF THE SCHOOLS VISION SCREENING PROGRAM  

My name is Ingrid Metsing. I am trying to learn about vision tests conducted in your 

school. The aim is to find out if the tests done on you by the nurses evaluate the visual 

problems affecting your learning. I will be evaluating the selected children in your class 

and if you would like, you can be in my study. 

If you decide you want to be in my study, you will hate your vision (eyesight), focus 

system, and the working together of your eyes evaluated. The tests used will not cause 

any harm or discomfort. 

Other people will not know if you are in my study. I will put things I learn about you 

together with things I learn about other children, so no one can tell about the results of 

the tests I did on you. 

Your parents or guardian have to say it’s OK for you to be in the study. After your 

parents agree, you get to choose if you want me to test your eyes or not. If you don’t 

want to be in the study, no one will be angry with you.  You can decide to be not in the 

study anytime. 

My cellular phone number is 0828755475 work telephone number (011) 559 6292.  You 

can call me if you have questions about the study or if you decide you don’t want to be 

in the study any more. 

I will give you a copy of this form in case you want to ask questions later 

Agreement 

I have decided to have my eyes tested and be in the study even though I know that I 

don’t have to do it. Ms Ingrid Metsing the researcher has answered all my questions. 

__________________________                __________________________________ 

Signature of study participant   Signature of Researcher 
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ANNEXURE D 

 

 

DEPARTMENT OF OPTOMETRY  

RESEARCH CONSENT FORM FOR AUDIO TAPING 

 

STRATEGIES TO IMPROVE SCHOOLS VISION SCREENING AT PRIMARY HEALTH 

CARE LEVEL 

 

Please initial each box below: 

 

 

      I hereby consent to take part in the focus group interviews as part of the     

                 above mentioned study, and for these discussions to be audio taped. 

 

 I understand that my personal details and identifying data will be changed   

(coded) in   order to protect my identity. The audio tapes used for recording my 

participation in the focus group discussion will be destroyed 2 years after 

publication of the research. 

 

I understand that my participation is voluntary and that I am free to withdraw     

from this study at any time without giving any reason and without any 

consequences to me. 

________________    __________________                           ________________ 

Name of Participant    Signature of Participant   Date 

 

________________              __________________                         ________________ 

Name of Researcher            Signature of Researcher   Date 
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ANNEXURE E 

 

FACULTY OF HEALTH SCIE NCES 

DEPARTMENT OF OPTOMETRY 

P.O. BOX 524  

AUCKLAND PARK 

 2006. 

 

PROVINCIAL DIRECTOR DEPARTMENT OF    EDUCATION 

JOHANNESBURG METROPOLITAN CITY  

111 COMMISIONER STREET  

JOHANNESBURG 

 

Dear Sir/ Madam 

 

REQUEST FOR PERMISSION TO CONDUCT RESEARCH AT SCHOOLS IN THE PROVINCE OF 

GAUTENG. 

 

I Thokozile Ingrid Metsing hereby request permission to conduct a research study titled: "Strategies to 

improve school vision screenings at primary health care level  in Gauteng (South Africa)" as part of a 

requirement for the acquisition of a Doctorate in Philosophy in Optometry. 
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The study will be conducted under the supervision and guidance of Dr Wanda Jacobs, Dr Rekha Hansraj 

and Prof Elzabe Nel  in the departments of Nursing  and Optometry from the Universities of Johannesburg 

and KwaZulu Natal. 

 

The purpose of the study is to develop strategies to improve school vision screenings at primary 

healthcare level. The researcher intends screening the vision of the randomly selected 

children from Quintile 1 and 2 schools in the foundation, intermediate and senior phases of  

learning using three different vision screening methods. This will be done in order to identify the most 

appropriate method of vision screening for children in different age groups.  To enable early intervention to 

be implemented, for the correction of visual anomalies that might impede academic performance and social 

functioning of school children. Participants will be requested to participate voluntarily in the study without 

any coercion. Participants will have the right to withdraw from participating at any time of the study without 

fear of intimidation. There is no risk envisaged in this study, instead the aim is to ensure that  the vision 

screening tests included in the school health program are valid and reliable, to optimally detect visual 

deficiencies associated with  learning. 

 

The randomly selected schools will then be approached and permission sought from the school 

principal to allow the researcher to collect data from their school. The collected data will then be 

analyzed and performance of the children using different methods will be compared in order to 

identify the most appropriate method. The principal researcher will conduct the visual screening 

tests on each child (n=40 in each randomly selected school in the Johannesburg Metropolitan City. 

Data collection will take place for approximately 30minutes to and one hour on each child at the 

school premises. Permission to conduct the study will be obtained from the  University  of  

Johannesburg's,  Faculty of Health Sciences Higher Degree and Ethics Committee, and the 

Departments of Health and Education. 
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I undertake to adhere to ethical principles of confidentiality and anonymity, informed consent, privacy and 

no harm. The identity of the participants will be kept protected by using codes and names of participating 

schools,  and learners will not be divulged in any form. Data will be kept under lock and key and destroyed 

two (2) years after completion of the study. 

 

The research will commence as soon as permission is granted. Research results will be made available to 

your institution, should it be requested. Should there be any questions or need for further clarification with 

regard to the study, I will be pleased to answer them. 

 

My contact details are as follows: E-mail 

address: ingridmtf9u|.ac. za Office 

Number: (011) 559 6292 

Cellphone No.: 0828755475 Yours 

Sincerely 

 

 

Ms Ingrid Metsing (PhD student) 

 

 

Dr Wanda Jacobs (Supervisor) 
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ANNEXURE F 

 

FACULTY OF HEALTH SCIENCES 

        DEPARTMENT OF OPTOMETRY 

P.O. BOX 524 

AUCKLAND 

PARK 2006. 

CHIEF DIRECTOR 

JOHANNESBURG METROPOLITAN CITY CNR 

KLEIN & SMIT STRS 

HILLBROW 

 

REQUEST FOR PERMISSION TO CONDUCT RESEARCH AT SCHOOLS IN THE PROVINCE OF 

GAUTENG. 

 

I Thokozile Ingrid Metsing hereby request permission to conduct a research study titled: "Strategies to 

improve school vision screenings at primary healthcare level in Gauteng (South Africa)" as part of a requirement 

for the acquisition of a Doctorate in Philosophy in Optometry. 

 

The study will be conducted under the supervision and guidance of Professors Drs W Jacobs,  R Hansraj 

and Prof WE Nel in the departments of Optometry and nursing from the Universities of Johannesburg and 

KwaZulu Natal. 
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The aim of the study is to evaluate how well the vision screening tests included in the school health 

screening program identifies visual deficiencies p r e v a l e n t  amongst children of school going age. This 

is to enable early intervention to be implemented, in order to remove barriers to academic performance 

caused by visual anomalies. To achieve the objectives of the research study which includes critical 

analysis of the current vision screening program the focus group interviews will be held with 

the purposively selected school health nurses in the province of Gauteng. Information related 

to the perceptions of the schoo l health nurses will be analyzed using the themes and the 

codes, and the data to be collected during the interviews will focus on the strengths and 

challenges experienced by the school health nurses in performing the vision screenings 

amongst children of school going age.  

 

The focus groups interviews will be conducted at the time and venue determined by the school health 

nurses. Group discussions may take 30-60 minutes and these will be videotaped with the permission of 

participants. The collected will then be critically analyzed by the researcher and the results thereof used to 

develop strategies to improve vision screenings in schools at primary healthcare level. in the and using 

reference tests. Focus groups discussions with both the departments of Education and Health, schools 

principals and school health nurses will also be held.  

 

Participants will have the right to withdraw from participating at any time of the study without fear of 

intimidation. There is no risk envisaged in this study, instead the aim is to ensure that the vision screening 

tests included in the school health program are valid and reliable, to optimally detect visual deficiencies 

associated with academic performance. Permission to conduct the study will be obtained from the 

University of Johannesburg’s, Faculty of Health Sciences Higher Degree and Ethics Committee, and the 

Departments of Health and Education. 
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I undertake to adhere to ethical principles of confidentiality and anonymity, informed consent, privacy and 

no harm. The identity of the participants will be kept protected by using codes and names of participating 

school health nurses will not be divulged in any form. Data will be kept under lock and key and destroyed 

two (2) years after completion of the study. 

 

The research will commence as soon as permission is granted by the Gauteng Department of Health, 

Department of Basic Education, The University of Johannesburg Committees of Higher Degrees and Ethics. 

Research results will be made available to your institution, should it be requested. Should there be any 

questions or need for further clarification with regard to the study, I will be pleased to answer them. 

My contact details are as follows: 

Email Address: ingridm@uj.ac.za 

Office Number: 011 559 6292 

Cellphone No.: 0828755475  

Yours Sincerely 

__________________________ 

Ms Ingrid Metsing (PhD student) 

 

_________________________ 

Dr Wanda Jacobs (Supervisor) 

 

mailto:ingridm@uj.ac.za
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ANNEXURE G 

UNIVERSITY OF JOHANNESBURG HIGHER DEGREES COMMITTEE APPROVAL 
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ANNEXURE H 

UNIVERSITY OF JOHANNESBURG ETHICS COMMITTEE APPROVAL 
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ANNEXURE I 

RESEARCH APPROVAL FROM GAUTENG DEPARTMENT OF HEALTH 
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ANNEXURE J 

RESEARCH CLEARENCE CERTIFICATE FROM EKURHULENI DISTRICT 
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ANNEXURE K 

RESEARCH APPROVAL FROM GAUTENG DEPARTMENT OF EDUCATION 
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ANNEXURE L 

PREVALENCE OF VISUAL ANOMALIES AMONG CHILDREN OF SCHOOL-GOING-AGE 

Table 2.3 Prevalence of amblyopia amongst children of school going age  

 

AUTHOR (s) & YEAR COUNTRY AGE 
(yrs) 

SAMPLE SIZE 
(n) 

STUDY DESIGN 
  

METHOD PREVALENCE 
(%) 

ETIOLOGY 
(%) 

CRITERIA 

Albedasi et al., 2015 
 

Saudi 
Arabia 
 

6-13  
 

 5176 Cross sectional 
Prospective 
Sampling method not 
mentioned 
 

Logmar VA 
Cycloplegic refraction  

3.90 
 
 

94.56RE 
77.72ANISO 
16.84ISO 
5.44.S 

≥20/30 (6/9) 

≥2‑line 

difference 

HashemI et al.,2014 
 

Iran. 
 
 

7  
 

 4157 Random cluster sampling 
Cross sectional 
Prospective 

Full refraction 
BCVA 
C/T 
 

1.88 
 

61.9S 

27.0A 

9.5I 

1.6P 

≤20/30 or 6/9 
or a 2-line 

Naidoo et. al., (2003) 
 

South Africa 
 
 
 

5 - 15  
 

5599 Cross sectional 
Prospective 
Random Cluster sampling 

VA measurements, 
ocular motilities 
retinoscopy 
autorefraction under 
cycloplegia,  
Ophthalmoscopy 

7.3 *** < 20/40 or 
6/12 
 
 
 
 

Ohlsson et al.,2001 
 

Sweden 
 

12-13 
 

1046 Cross sectional 
Prospective 
No RCT 
 

UCVA/ pinhole VA 
 stereopsis,  
cover testing,  
red reflex,  
retinoscopy   
exam of the posterior 
pole 

1.1 75 Albinism 
Unexplained 
2.7S 
3.3ANISO 

VA: <0.3 or 
20/60 or 6/18) 

Gursoy et al., 2013 
 

Turkey 
Western 
Asia 

7-8  
 

709 Cross sectional 
No RCT 
Prospective 

Snellen 
Cover Test 
Auto refraction Cyclo 
 

5.5 *** 20/30 
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AUTHOR (s) & YEAR COUNTRY AGE 
(yrs) 

SAMPLE SIZE 
(n) 

STUDY DESIGN 
  

METHOD PREVALENCE 
(%) 

ETIOLOGY 
(%) 

CRITERIA 

Eibschitz-Tsimhoniet al., 
2000 

Israel 8  
 

1590 Retrospective 
Cross sectional 
No RCT 

corrected visual acuity 
of < or =5/10 (20/40), or 
>1 line difference 

1 *** ≤6/18 

Robaei et al., 2009 
 

Australia 
 

12  
 

2353 
 

Stratified Random  
Sampling 
Population based survey 
Cross sectional 

UCVA/BCVA 
Autorefractor 
Cycloplegic refractin 
Full eye exam 

1.9 41A 
25S 
23Aniso+S 

<6/12 

Sapkota et al., 2008 
 

 
Nepal 
(South Asia) 

9-16 
 

4282 
 

Stratified Cluster Sampling 
 

VA 
C/T 
Refraction (Cycloplegic 
or subjective) 
Ophthalmoscopy 

1.8 82Aniso  
18H 

≤20/40 (6/12) 

Yekta et al, 2010. 
 

Shiraz, Iran 
 

7-17  
 

 2638 
 

Randomized stratified cluster 
Cross sectional 

Auto refraction 
Cycloplegic & 
Retinoscopy 
Subjective refraction 
Cover test 
UCVA/BCVA 

1.3  35.3Aniso 

20.6S 
14.5ANISO-STRAB 

29.4ISO 

<20/30 or 6/9 
>2 line 
difference 

Wu et al., 2013 
 

Shandong, 
China 

4-18 
 

6026 
 

Cross sectional 
Random cluster sampling 

Auto refractor & 
cycloplegia 
UCVA/BCVA 

0.73 30Uni hyperopia 

70ANISO 

 

≤ 20/32 

Matsuo & Matsuo 2005 
 

Japan 6-11  
 

86,531  
Sampling method not 
mentioned 

Questionnaires 1.28 18.4ANISO 
9.6AME 

7.2STRAB 
64.8UNKNOWN 

*** 

Ganekal et al., 2013 India 5-15 4020 Population based 
Cross sectional 
Prospective 

Snellen VA’s 
Ocular Movements 
Hirschberg 
Cover Test 
Color Vision 
Cycloplegic refraction 
Ophthalmoscopy 

1.1 50%Ametropia 

40.9% Aniso 

6.8%Strab 

4.5%Visual deprivatio 

2.2%Combo 

 
≤6/12 
>2 line 
difference 
Or >1.00 dxx 

 
*** Not provided,  A Astigmatism, HHyperopia, MMyopia, SStrabismus, RERefractive Error, IIsometropia, PPathology, 6 Six  (6)year olds, 12 Twelve (12) year olds 
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Table 2.4: Prevalence of strabismus amongst children of school going age. 
 

AUTHOR & YEAR 
 

COUNTRY SAMPLE 
SIZE 
(n) 

METHOD STUDY DESIGN AGE 
(yrs) 

 
 
TYPE OF STRABISMUS 
 

  EXO  
(%0 

ESO  
(%) 

TOTAL 
STRAB  
(%) 

OTHERS 
(%) 

Kvarnström et al., 1998 
 

Sweden 
 

3126 
 

Vision 
screening 
records 
Ocular 
movements 
Observation 
of behavioural 
fixation 
Cover test 

 

Retrospective 
Random sampling 
Cross sectional 
Stratified 

4, 5.5, 
7 &10 

0.61 
 

1.50 3.1 0.61MICRO 

Faghihi et al., 2011 
 

Mashad, Iran  
 

2150 Cover test Cross sectional 
Prospective 
Random sampling 
Stratified 

6-21 2.1 0.9 3.1 V: 0.1 

Gursoy et al., 2013 Turkey 709 Cover Test 
Snellen VA 
Chart at 
06h00 

Prospective 
No sampling 
method 
mentioned 
 
 
 
 
 
 
 
 
 

7-8 28 58 2.5  17% Micro 
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AUTHOR & YEAR 
 

COUNTRY SAMPLE 
SIZE 
(n) 

METHOD STUDY DESIGN AGE 
(yrs) 

 
 
TYPE OF STRABISMUS 
 

      EXO  
(%0 

ESO  
(%) 

TOTAL 
STRAB  
(%) 

OTHERS 
(%) 

Yekta et al, 2010.  
 
 
 

Shiraz, Iran 
 

2638 Cover Test  Cross-sectional 
Prospective 
Random cluster 
sampling 
Stratified 

7-17 yrs 67.7 25.8 2 6 

 
Mohney, 2007 
ABSTRACT 

Midwestern United States 
(Minnesota) 

627 Cover test Retrospective  
Population based 
cohort 
Random cluster 

<19  

*** 

60.1 32.7 6.7 

 
Mohney & Huffaker 2013 
ABSTRACT 

Midwestern United States 
(Minnesota) 

235  
Cover Test 

Retrospective 
Cross sectional 
No RCT 

<19 *** 47.7%IXT 
21.3%CNS 
11.5%CI 
10.2%SXT 
1.7%CXT 
1.3%NXT 
4.3%?? 

*** *** 

 
Greenberg et al., 2007 
ABSTRACT 

Midwestern United States 
(Minnesota) 

385 Cover Test Retrospective 
Random sampling 
Cross sectional 

<19 36.4AST 
16.6NAST 
11.4CNS 
10.1 CST 
8.1SST 
6.5PST 
3.4??? 

*** *** *** 

 

IXTIntermittent Exotropia, ASTAccommodative Esotropia, *** Not provided,, NASTNon accommodative esotropia, CNSAbnormal Central Nervous System, CSTCongenital Esotropia, SSTSensory 

Esotropia, PSTParalytic esotropia, ??Undetermined, CIConvergence Insufficiency, SXTSensory Exotropia, CXTCongenital Exotropia, NXTNeonatal Exotropia 
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Table 2.5   Prevalence of refractive errors (Hyperopia, Myopia and Astigmatism) amongst children of school going age 
 

AUTHOR & YEAR COUNTRY AGE CRITERIA SAMPLE 
SIZE 
(n) 

STUDY DESIGN  
 

METHOD (e.g. 
autorefractor, 
retinoscopy, 
cycloplegic) 

MYOPIA 
(%) 

HYPEROPIA 
(%) 

ASTIGMATISM 
(%) 
 

ANISOME
TROPIA 
(%) 

 Kleinstein et al., 2003 
 

USA CLEERE 6–14 ≤0.75M  
≥+1.25H 

 2523 
 

Prospective 
Random cluster  
Cross sectional 

Cycloplegic auto 
refraction 

9.2 
18.5A 
13.2H 
6.6AA 
4.4W 

12.8 
19.3W 
12.7H 
6.4AA 

6.3A 

28.4 
33.6A 
36.9H 
26.4W 
20AA 

*** 

Naidoo et. al., (2003) 
 
 

South Africa 5-15 ≥0.50M 
≥+2.00H 
≤0.75A 

5599 
 

Cross sectional 
Prospective 

Autorefractor 4 2.6 14.6 *** 

Rezvan et al.,2011 
 

North Eastern Iran 6-7 ≥-0.50M 
≥+2.00H 
≤-0.75A 

 

1551 multistage random 
cluster sampling 
Cross sectional 

Cycloplegic autorefraction 4.3 5.4 11.5 *** 

Hendricks et al., 2009 
 

Netherlands 11–13 >0.50DH&M 
> 1.00 DA 
> 1.00Aniso 

520 
 

cross-sectional 
prospective 
No RCT 

autorefractometer 
 

27.9 7.7 4.6 4.6 

Fan et al.2004 
 

Hong Kong 5–16 ≤0.50M  
≥+2.00H 

7560 
 

Cross sectional 
Prospective 
Random sampling 
Stratified 

Cycloplegic refraction 36.7 4 *** *** 

Saw et al., 2002a 
 

 Singapore 7–9 < -0.50 DM 1453 
 

Stratified 
Random cluster 
sampling 
Prospective 

VA: Tumbling E 
Autorefraction 

29–53.1 *** *** *** 

Wu et al.,2013 
 

Germany 6-15  ≤ -6.00M  
>+2.00H 
≥0.75A 
 

1460 Stratified  
Random cluster 
sampling 
Prospective 
Cross sectional 
 

Cycloplegic and non 
cycloplegic refraction 

0.56 

0.710 

7.315 

 

10.16 

410 

1.715 

 
 

32.16 

32.910 

53.415 

 
 
 

2.86 

6.510 

14.715 
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AUTHOR & YEAR COUNTRY AGE CRITERIA SAMPLE 
SIZE 
(n) 

STUDY DESIGN  
 

METHOD (e.g. 
autorefractor, 
retinoscopy, 
cycloplegic) 

MYOPIA 
(%) 

HYPEROPIA 
(%) 

ASTIGMATISM 
(%) 
 

ANISOME
TROPIA 
(%) 

 
O'Donoghue 2010 
 

 
N. Ireland, UK 

 
6–7 
 
12–13 

 
≤-1.0M 

≥+3.50H 
>1.50A 

392 Stratified random 
sampling 
Cross sectional 
 
 

Cycloplegic auto 
refraction 

 
0.266-7 
10.912-13 

 
7.46-7 

6.412-13 

 

 
5.4 
4.7 

 
*** 

 Lam et al., 2012 
 

China(Hong Kong) 6 &12  
1.02±1.70
M 

+4.75-
10.00H 

2651 Cross sectional 
Retrospective 
Random sampling 
Stratified 

Non cycloplegic refraction  
18.36 
61.512 

 

8.1 *** *** 

Gronlund et al, 2006 
 
 

Sweden 4-15 ≥-0.50M 
≥+2.00H  
≥0.75A 
≥1.00ANISO 

143 
 

Prospective  
Cross sectional 
Random sampling 
Stratified 
 

Cycloplegic refraction 6.3 9.1 22.4≥0.75 
 
8≥1.00 

*** 

 Villarreal et al., 2000 
 

Sweden 12–13 ≤-0.50M  
≥+1.00H 
≥-1.50A 

1045 
 

Prospective Cross 
sectional 
Random cluster 
sampling 
stratified 

Cycloplegic refraction 
 
 

44.9 8.4        
 

5.2 *** 

Yared et al.,2012 
 

Ethiopia  5-19 ≤-0.50M  
≥+1.50H 
≥-0.50A 

1852 
 

Cross sectional 
random sampling 
Prospective 
Stratified 

Retinoscopy  
Subjective refraction 

31.6 26.4 *** *** 

Kostovoska et al., 2013 
 

Serbia 1-15 ≥+0.25 
≥-0.25 

1240 Cross-sectional 
Retrospective 

Retiniscopy  
Cycloplegic refraction 

54.11 
 
 

2.98 28.47AH 
7.10AM 
18.61CA 

*** 

 
Gursoy et al., 2013 
 

 
Turkey 

 
7-8 

≤ -0.50 
>+0.75H 
≥-0.75A 

709 Prospective 
Random cluster 
sampling 

Snellen Chart: VA @ 6m 
Cover Test 

22.6 10.6 11 
2 

5.5 
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Autorefractor with 
cycloplegia 
 

AUTHOR & YEAR COUNTRY AGE CRITERIA SAMPLE 
SIZE 

STUDY DESIGN  
 

METHOD (e.g. 
autorefractor, 
retinoscopy, 
cycloplegic) 

MYOPIA 
(%) 

HYPEROPIA 
(%) 

ASTIGMATISM 
(%) 
 

ANISOME
TROPIA 
(%) 

Ostadimoghaddam et al., 
2011 
 

Iran 5–15 
 
 
>15 

≥-0.50 
≥+2.00 

4453 
 

Prospective 
Stratified cluster 
sampling  
No RCT 

Non cycloplegic refraction 
 

3.64 
 
 
22.36 

27.4 
 
 
34.21 

15.34 
 
 
25.96 

*** 

 
Wajuihian & Naidoo 2011 
 

South Africa 
Kwa-Zulu Natal 

10-14 ≥+0.75H 
≥-0.50M 
≥-0.75A 

62 Retrospective 
Random sampling 
 

 6.5 
 

3 
 

13 *** 

Mabaso et al., 2006 South Africa 
Limpopo 

8-15 ≥+0.75H 
≥-0.50M 
≥-0.25A 

388 Stratified random 
sampling 
prospective 

VA’s: LogMar Illitrate E 
Retinoscopy 
Autorefraction 

2.5 73.1 31.1 *** 

 
Junghans & Crewther, 
2005 
 

 
Australia 
 

 
4-12 

>-0.50M 
>+0.50H 

1936 Retrospective  
Random cluster 
sampling 

VA’s 
Non-cycloplegic refraction 
Cover Test 
Motilities: Saccades 
Pupil reactions 
NPC 
Heterophoria 
Stereopsis 
Accommodative facility 
Colour Vision 
Ophthalmoscopy 

8.4 
 
2.34 
14.712 

6.2 *** *** 

 

AAstigmatism, HHyperopia,MMyopia, AMMyopic Astigmatism, AH Hyperopic Astigmatism, CACompound Astigmatism, 4-15Ages, *** Not provided 

 

 

 



 

358 P a g e  

 

 

 

Table 2.6: Prevalence of anisometropia in children of school going age 

AUTHOR & YEAR SAMPLE  AGE CRITERIA ANISOMETROPIA 

% 

ANISOHYPEROPIA 

% 

ANISOMYOPIA ANISOASTIMATISM METHOD 

Hashemi, 2014 3519 5-86 yrs 0.5 18.5 *** *** *** Cycloplegic 

refraction 
1.00 1.0 

1.5 3.8 4.7 15.7 7.1 

2.00 2.6 *** *** *** 

Quek,  2004 946 15-19 ≥1.00 11.2 *** *** *** Non cycloplegic 

autorefraction 

Huynh, 2006 1765 6 ≥1.00 1.6 *** *** 1 Keratometry 

Cycloplegic 

autorefraction 

Questionnaire 

≥+2.00 10 *** *** *** 

≤+2.00 0.1 

Deng 2012  6mons ≥1.00 1.96 *** *** *** Non cycloplegic 

Refraction 
5  ≥1.00 1.27 *** *** *** 

12-15 ≥1.00 5.77 13.64 9.64 *** 

AUTHOR & YEAR SAMPLE  AGE CRITERIA ANISOMETROPIA 

% 

ANISOHYPEROPIA 

% 

ANISOMYOPIA ANISOASTIMATISM METHOD 
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Jamali, 2009 815 6 ≥1.00 2.2 *** *** *** Cycloplegic 

refraction 

Yekta 2010 2638 12.5 ≥1.00  2.31 0.12 0.06 3.6 Non cycloplegic 

refaction & 

cycloplegic 

refraction 

Quek 2004 946 15-19 ≥1.00 11.2 *** *** *** Noncycloplegic 

autorefraction 

Matsuo 2005 86531 6-12 *** 0.03 *** *** *** Questionnaire 

Ostadimoghaddam 

2012 

2947 0-90 0.5 17 2.8 2.6 5.6 Noncycloplegic 

refraction 1.00 5.6 

≥2.00 1.7 

Wajuihian & Naidoo 62 11-15 ≥1.00 6.5% *** *** *** Noncycloplegic 

refraction 
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Table 2.7: A comparison of the prevalence of accommodative & vergence dysfunction for school going age children 5-18,5 years old. 
 

AUTHOR(S) & YEAR COUNTRY  AGE 
(yrs) 

SAMPLE 
SIZE 
(n) 

POPULATION AI 
(%) 

AE/AL 
(%) 

AIF 
(%) 

VERGENCE  
(%) 

Benzoni & Rosenfield, 
2012 
 

USA 5-10 60 Optometric 
Clinic 
 

36 **** **** **** 

Shin et al., 2009 
 

South Korea 9-13 258  
 

Clinical 
Symptomatic 
 

35.4 3.7AE 13.4 28CI 
2.4CE 

Moodley, 2008 
 

South Africa 6-13 264  
 

Retrospective 
Nonclinical 

AA: 24M 
        26B 

 

 

27AE & AL 

30 
 

*** 

Daum 1983 
 

USA 18.5 114 
 

Clinical  
Optometry 
practice 
 

12.28 AI *** 12.28 *** 
 

Borsting et al., 2003 
 

USA 8-15 392 School setting 
 

17 AIF *** *** 17.3CI 
0.8CE 

Marran et al.,  2006 
 

USA 11.5  
 

299 School setting 
 

4.7AIF *** *** 4.7CI 
5CE 

Sterner et al.,  2004 
 

Sweden  6-10 
 

76 School setting 
 

34AIF *** *** *** 

Abdi & Rydberg 2005 
 

Sweden 6-16 120 School setting 
 

24.2AIF **** *** 18CI 

Abdi et al 2008 
 

Sweden 6-16 216 
 

School setting 
 

11.1 ** ** 6CI 

Dusek et al 2010 
 

Austria 6-14 328 Optometric 
practice 

0.6AIF 

 
 

*** *** 8.2CE 
5.2CI 

Scheiman et al.1996 
 

USA 6-18 1650 Optometric 
Clinic 
 
 
 

2.3 1.8AE 1.2 5.3CI 
7.1CE 
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AUTHOR & YEAR COUNTRY AGE SAMPLE 
SIZE 
(n) 

POPULATION AI 
(%) 

AE/AL 
(%) 

AIF 
(%) 

VERGENCE  
(%) 

Wajuihian & Hansraj 
2014 
 

South Africa 13-19 65 School setting 
 

1.6 0AE 1.6 1.6CI 
3.3CE 

Metsing & Ferreira  2012 
 

South Africa 8-13 112 School setting 
 

10 40AE 

1.3AL 

 
 

12.3 17CI 
21.9IVF 

Wick & Hall (1987 
 

USA 6-12 200 Clinical  
Optometry 
practice 
 

25 *** 53 *** 

 
AI: Accommodation insufficiency, AE: Accommodation Excess, AIF: Accommodation Infacility  AS: Accommodation Spasm ,  
CI: Convergence Insufficiency, CE: Convergence Excess, MMonocular, BBinocular, *** Not provided 
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ANNEXURE M 

DOCTORAL FORUM TRANSCRIPT 

 

29/07/2016 

 

STRATEGIES TO IMPROVE SCHOOLS VISION SCREENING AT PRIMARY HEALTH 

CARE LEVEL IN SOUTH AFRICA, by THOKOZILE INGRID METSING 

 

Forum participants: 

VM: Chief Optometrist (Public Sector)  

PM: Chief Optometrist (Public Sector) 

FN: National Department of Health  

HA-P:Ophthalmologist 

MS: Optometrist (Private Sector)  

 

Also present at the forum were the supervisors TR, WJ & EN 

 

PhD Candidate (IM): As you know, you’ve received the presentation, and that was just 

to help you to actually understand what this is all about, related to my study, which is 

“Strategies to Improve Schools Vision Screening at Primary Health Care Level in South 

Africa”. This was just to highlight the importance of vision and to say that vision is actually 

included in the comprehensive school health programme, because it also plays a very 

important role in learning. And why would we do the screening for school-going children? 

It’s because we definitely want to identify the barriers to learning.  

 

So my study actually is based on a literature search that I’ve done whereby I realised that 

most of the time you find that the focus is on detecting amblyopia. And the focus is on the 

pre-scholars. Globally, people are promoting pre-schooling vision screening instead of 

the school-going age children. And I feel that the school-going age children are more 

challenged, because they’ve got to learn. They’ve got lots of challenges compared to the 

pre-scholars, even though the pre-scholars still need to be vision-screened.  
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But according to my desk research, as you can see on slide 8 or 9, amblyopia is not the 

only problem that is actually the visual anomaly that is common among the school-going-

age children. We also have refractive error: there is a high prevalence, more than 

amblyopia, and then followed by convergence dysfunction. And if you look at slide 5 it is 

indicated that this is just the literature that I have searched from one country to another, 

globally. And I found that myopia has a high prevalence, which is in actual fact even 

increasing amongst the school-going-age children. But you still have hyperopia, which is 

also very high compared to amblyopia, and then followed by convergence dysfunction.  

 

Now the problem is when you compare the refractive errors to amblyopia I feel there is 

still a need for those conditions to be detected – not through a full diagnostic test, I mean 

looking at all the problems that we have, the human resource problems that we have in 

this country. So the rationale for my study was based on the fact that we cannot actually 

depend on distance visual acuity only because we still have other visual conditions that 

are very, very important when it comes to learning. And there is lots of literature actually 

that has shown that there is an association between the ocular anomalies and poor school 

performance. And we can’t ignore that because this is very, very important. And the fact 

again that there is a lack of standardized screening protocols that are in actual fact valid 

and sensitive. Because when you search through you find that people are suggesting this 

test and that test, and no one is actually sure as to which test is actually effective.  

 

And then the last one in terms of the rationale: it’s the emerging trend in terms of computer 

technology, which is in actual fact exposing the learners to intricate visual requirements. 

And those are the facts that actually made me want to investigate and conduct a study 

on what it is that can be done for the school-going-age children. But then what is the 

problem here? The problem is that in actual fact I feel that I have to go through this so 

that at least you know where I am coming from. Otherwise you would just look at the 

instruments and then look at the criteria and all that and you wouldn’t understand where 

I am coming from. But there is definitely a problem. There is the existence of undetected 

visual anomalies, although we have the school health programme. And this school health 

programme was in actual fact implemented in the year 2003. But it has been found not to 

be effective. And there is no study in the country that has evaluated the effectiveness of 

tests or the combination of tests to be included in a school vision screening programme. 
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So my research question is: is there an association in actual fact between the tests that 

we have that are included in the school vision screening programme and the detection of 

visual anomalies related to learning? 

 

And the aim of the study is to investigate the appropriate tests that are to be included in 

the vision screening programme, to develop strategies to enhance and deliver vision 

screening in schools by identifying those tests that can detect the learning-related visual 

deficiencies. With, of course, the secondary aim, which is to provide comparable data, 

because so far we do have research that has been conducted in the country, but it is just 

scattered – it is all over the place, in KwaZulu-Natal . . . And sometimes we are looking 

at the different groups of children – those with learning problems, instead of looking at 

the normal schoolchildren. 

 

Okay, I’m not going to go through the objectives because you can read those for 

yourselves, but the objectives are, as you all know, meant to answer the research 

question. And I have those six objectives, which will actually guide me in trying to answer 

the research question, which is very, very important. 

 

The other slide, which is slide no. 10, is just to show you the flow of the study – where it 

started and where we are now. And the green box on slide no. 10 is actually just showing 

you that the reason for holding this forum is actually to validate the instruments that I want 

to use for the vision screening. 

 

Now, proceeding further to the most important part of this forum, actually, it’s the vision 

screening methods that I have considered, that I want you to give your input in as far as 

these instruments are concerned. These are the conventional methods, which we 

sometimes refer to as the traditional methods of doing vision screening. And then the 

instruments like our Keystone, our Titmus, of course the autorefractor. But I’ve decided 

to choose those that I feel will be more useful and more comparable to the conventional 

method and the computer software. And all these tests I intend in my research to compare 

to the gold standard, which is something that I’m still going to work on. But it will definitely 

be referred to – something which is valid and very sensitive, that will actually indicate if 
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the combination tests that I’ve included as the conventional screening test to found out if 

it’s really effective. 

 

Now for the conventional method I’ve looked at the differentia. Somebody will ask me why 

not the Snellen because that is the common chart that we use. I’ve decided on the Sloan 

Chart because it meets the national and international eye chart design guidelines. And it 

is because the way it is constructed there is no way that the kids can guess the letters. 

And the Snellen Chart, as you all know, there is definitely a problem with the Snellen 

Chart in terms of those letters that are on the Snellen Chart, whereby you find that there 

are a variable number of optotypes per line, there are unequal horizontal spaces between 

the optotype spacing and a whole lot of problems have been found with the Snellen. Even 

though the Snellen is cheap and easy to use, it does have its own problems. This is 

because we need a test that will definitely be effective.  

 

The Sloan Chart has individual letters with different degrees of difficulty. And once the 

child has a problem, they’re looking at the characters of the letters whereby the ‘V’, which 

can be an ‘A’, the ‘V’ facing down or the ‘V’ facing up. So it has been found to be 

internationally acceptable. And the LogMAR can be the LogMAR using the Sloan Chart. 

And then I’ve looked at the Plus Lens Test, which is currently not there in our screening 

protocol in our policy, which is for near-vision screening.  

 

There is a lot of debate about this. We can talk about that, because some people say, 

because the test is done at six metres, does it actually evaluate near vision? Of course, I 

say it does, because it there’s latent hyperopia there will definitely be accommodative 

problems. And then I’ve looked at the nearpoint of convergence, which is more to see 

where the nearest point of fixation is maintained, which is also very important. And then I 

thought it is very important perhaps if we can put in one of the stereo tests, the Frisby, 

because when I looked at the other guidelines, they are not particular in terms of the 

youngest age group. They use the stereo test just for the screening purpose, because 

you know how sensitive the stereo test is in terms of binocularity.  

 

And for the conventional method I’ve included the External Ocular Health. For the others, 

which are the instruments that I’m not going to go in deeper in detail because I’m still 
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going to work on that and see if they’re working, because my starting point would be to 

do the pilot study, just to see if these will be effective. But I looked at the Keystone View, 

although the disadvantage with the Keystone View is that it’s very, very expensive, but it 

actually evaluates a whole range of visual anomalies. But my intention was to actually 

look at the measuring of the visual acuities, and the vertical and lateral phorias, because 

you can’t measure the NPC using the Keystone View, and the depth perception, and to 

compare the findings using this to those of the conventional methods.  

 

The computer software is another method that I would like to use, it’s got its own 

advantages: it’s not as expensive as the instruments, but what I like about the computer 

software it that it actually evaluates a broad range of visual anomalies, especially those 

that are related to learning. And what is also very important, knowing the problems that 

we have in this country, is that it actually produces personalised reports, it keeps a 

database of screening test results, and the data can be audited and exported for analysis. 

 

So of all the three methods, some are strong in some things and others are strong in 

another thing. So that is why I thought maybe I should consider the three methods and 

see which one is actually much more effective. 

 

And the other thing I thought maybe we can engage each other in, is the referral criteria. 

I’ve looked at our school health policy, and I saw that the referral criteria are actually a 

little bit different from those in other states. And I felt that, for example, with visual acuities 

at far, they actually say the referral criteria should be 6/12 or poorer, for all children from 

Grade 1 to the senior phase (that is, Grade 12). I think 6/12 is just a little bit too low for 

me, and would suggest that 6/9 is much better, because if a child is in Grade 12, or in the 

intermediate (because remember we’ve got three phases of learning: foundation, 

intermediate and senior phase): the children in the intermediate phase and in the senior 

phase if they have a VA of 6/12 we cannot say their vision is good. They could be short-

sighted, there could be other problems like astigmatism and hyperopia. And the other one 

for latent hyperopia, as we all know, is just for them to see 6/9 vision, and if they don’t 

see 6/9 through + 1.50 then I think we can recommend them to be referred for a full eye 

test. 
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And then I’ve included the others like gross stereopsis for the Grade Rs I think is quite 

fair, because they will actually even have a problem of understanding. We will definitely 

be doing our objective findings, or we will look at the objective results, instead of expecting 

those kids to respond. But for the school-going age, Grade 1 and up, I’ve looked at 60 

seconds of arc. For convergence I have 10, with a recovery of 16 cm. Because remember 

this is screening. If the NPC is 10 cm, then definitely we have to refer; there could be a 

convergence problem. 

 

VM: Sorry, IM. Can we just go back? Because we’re going a little bit fast. Can we go back 

and discuss the tests? And then we can discuss the criteria and motivate for that. So for 

each test we’ll go and say, okay, this is the test that we’re going to do, and then these are 

the criteria that we’re going to use and this is the motivation. 

 

VM: Let’s just go through that one first – the tests, what are the tests that we need, and 

then we’ll discuss that, because you have already outlined the importance (why we want 

to do that). And then let’s just do the tests, and then also in mind we must say, who are 

the people who is going to do the screening? It’s better for us to agree that this test will 

be done and why we want to do it. And we must look at the criteria. 

 

IM: Maybe I was going too fast. This is a very important point, actually. As I’ve already 

said, the methods I’ve looked at are the conventional methods, and for the conventional 

methods, we cannot ignore evaluating vision (distance vision). So instead of using the 

Snellen Chart, I’ve actually considered the Sloan Chart, based on its advantages. The 

first one is the fact that it is internationally recognised. It meets all the national and 

international eye chart guidelines. And most of the states are using the Sloan. There’s a 

lot of support for that. And if you look at the Sloan Chart, the letters there are quite easy, 

and it’s not like the children will be guessing. Should I proceed? 

 

MS: I think the rest of the team must come in now.  

 

FN: I think it’s basically the same question that the prof was asking in terms of your target. 

Targets both in terms of the recipient of the treatment at a later stage, but also the target 

in terms of the people who will be delivering this vision screening. My understanding is 
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that we are mainly focusing on school-going children in this particular study, meaning that 

we should have a different reason for choosing the LogMAR than that reason, because it 

does not apply in this particular study. So I think that’s the first comment that I have. But 

the second comment is that if we are looking at a screening test that will be used in a 

general population it should be a test that will be readily available, easy to use, affordable 

and all those kind of things. I’m not a fan of it, but I know the trend globally has been to 

go to tests that are very easy to use: some even suggested a few lines that will be able 

to separate one from being visually impaired, or not visually impaired. Tests that are not 

too sensitive and specific. If this is also going to be a population-based or school-based 

kind of a thing, aren’t we then going too detailed in it? Unless we are saying that this is a 

test that is going to be done by optometrists, not nurses and other cadres, then obviously 

this makes sense, but if it’s going to be done with people with less skills compared to 

optometrists, then I’m not really sure if we’re not going into a little bit too much detail. 

 

IM: What do other people think about that? 

 

HA-P: Well, I actually think that the simpler the better, because Grade R kids are included 

in the study, and they’re not actually reading at that stage, so they should be able to copy 

whatever you’ve got. So the Sloan Chart using the upside-down ‘V’ it might actually be 

quite useful, because they can copy that. And if we’re only going to use those three 

optotypes it’s easier, and also anybody can administer it. 

 

VB: Before we do the Sloan Chart, let’s just look at in terms of the integrated school 

health policy. It also includes the Grade Rs, because they’re already at school. So the 

rationale behind that is that, as the previous speaker was saying, the charts that we will 

use won’t be the same as the charts that will be used for the younger ones – won’t be the 

same as will be used for the other phases. And the other thing is, you may find that even 

in some of the schools, when they do to the next phase, which is the Grade 4 phase, 

they’re unable to even read. So we may have to get a two-panel chart, but it will be 

dependent on the cognitive stage of the child. 

 

IM: Definitely. And another thing: the Snellen is not standardised. When I looked at all the 

methods that can be included, especially the conventional methods, I actually had that in 
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mind, that it’s the school health nurses actually who are doing the vision screening. So I 

have tried to make the tests as simple as I possibly can. Otherwise we could include the 

other tests. Because I was thinking, what about accommodation? But I realised that in 

our school health policy we do have the evaluation of the nearpoint of convergence.  

 

FN: If I look at the population and sampling slide, maybe the point that prof is saying that 

some learners even when they get to Grade 2, or so, they’re not really able to read. But, 

just looking at that slide alone, it says the random selection of 20 scholars from each 

phase of learning, which is Grade 1, Grade 5 and Grade 9. So, the Grade Rs are not 

there, in your study, according to that slide. But maybe, unless you have condensed 

things and all that, that’s where I was coming from, that just reading that and looking at 

where we are focusing on, then obviously the test may not really work. But obviously 

taking into account the level of our kids in those grades, it may not be that high, then that 

could cause a problem. 

 

VB: IM, I couldn’t finish up your presentation, but I had a few issues. You have a list of 

about six objectives. Number 4 is to determine the accuracy, the simplicity of the tool, and 

also if it’s cost-effective. Like if it’s affordable for everyone to use it. And that is where my 

point is: as government, that will really appreciate something that is cost-effective. 

 

VB: Because I don’t think you really have in mind screening as in screening only those 

elite kids somewhere there. Our kids are more important here. 

 

VB: But I want you to, at the back of your mind, even if it’s not one of your objectives, to 

rather consider who’ll be using the tool. Because our guidelines, which are currently a 

problem, but something we can review always, but at the back of your mind just be 

thinking, who is your screener here? Who are you thinking of? Which professional are 

you thinking of, as you’re looking for these tools? Which is the professional at the back of 

your mind, because that is very, very important, in terms of when we have to bring back 

this tool for implementation, to especially the public sector.  

 

VB: Just check if that’s possible, whoever you’re thinking of as the screener or as the 

primary healthcare provider, if it’s going to be a user-friendly tool for such personnel.  
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VB: I don’t want to be political. That’s a very political question now, but we would rather 

have optometrists screening our children. Because we’ve had many issues with nursing 

personnel being the first line with our kids at the schools. And I think that is why we are 

here, because we’ve got nurses being the first person treating our kids. Although we’ve 

tried to train, train, capacitate and do all that, we are moving towards the fact that, no, we 

think an optometrist is the right personnel. 

 

FN: [Laughs] Because the reality is the number of optometrists that we have. And as 

much as we would want them to be all over, from the community level and all that, it’s not 

going to be possible. So still the school health nurses will continue to play an active role 

in the school screening programmes and all that. And that’s why whatever we come up 

with should take that into consideration. At the moment, when we look at the issue of 

optometrists we have a lot of district hospitals which do not even have them. To think that 

they will in all the schools in the next five years really will be a dream. I think whatever we 

come up with should take into account the fact that we have a lot of nurses who have to 

be employed to do the screening, and to deviate from that we’ll need to do a lot of 

advocacy and a lot of planning, including with the universities to increase training. So 

that’s why my first question was: who do you have in mind as the person who will be 

delivering the screening, because then obviously when we start to look at the tests, then 

it has to be in line with that. Because if it was just the optometrists, all this would be very 

easy. But now we’re talking about cadres who when they get to a child, they’re not just 

screening for eyes, they’re screening head to toe, kind of a thing. So the simpler tests 

would be the way to go. But I also do understand that when we look at your second 

objective, when we start comparing two tests, that one of the conclusions would be to say 

that as test one is more sensitive than this other one, obviously that’s where we need to 

be moving. But based on the resources, that maybe we won’t be able to be there, but this 

is where we are at the moment. But I do think that it’s crucial that we understand that, at 

the moment, it’s the nurses that are there. And I think in the short term those are the 

nurses who’ll be doing the screening still. 
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IM: Okay. Point taken. What do the other people say about that? Are we looking at the 

whole conventional methods that I have mentioned? Because I’ve said the Sloan for 

distance visual acuity Plus Lens Test, near point of convergence, and the Frisby or the 

stereo test. 

 

VB: Can we just go back? I think there is a point that has been raised in terms of the 

people who are going to do the screening. France has said the nurses. I think we still 

have to look at that – the nurses. Do we have enough nurses? It’s one of the reasons 

later on, when you complete the whole thing and say, this will be good. This test is good 

if ever we have this . . . this will be good if ever we have this . . . So definitely we don’t 

have enough nurses for school health. 

 

 

VB: But the other point why we still have a problem with the nurses is because mostly, I 

think, they are doing everything. And the eyes are just one part of it, and most of them 

are not ophthalmic methods. So I also think, out of them there are one or two ophthalmic 

nurses who’ll go with this school screening, which I have found it to be very, very effective 

in terms of vision screening. Then, in terms of the optometrists, the point has been raised, 

we will try to work towards that. But, at the moment, this is what is happening. We can 

also look at optometrists, but for the future, but not for something that is needed. So that’s 

the point that needs to be taken down in terms of the cadres. And then, secondly, we can 

look at the tests and if we look at the tests and find that this is the best test. It can be the 

best test in terms of the Snellen, it’s easy, but we know that it’s not standardised any 

longer, so I’m left with the problem. It’s better in the later phases of learning, in the 

foundation phase. I agree that it’s a big, big problem. 

 

IM: Now that you’re talking about the cadres . . . MS, are you there? Do you have any 

comment? I know you’ve done the school vision screenings. 

 

MS: In the population that I’ve done all my screenings it was quite high-functioning Grade 

Rs that I’ve tested so far. So literacy was not the problem. But to speed up a screening I 

always use a target that’s below their functioning level. Because I’ve concentrated on the 

computer software for all my screening so far, I find it quite easy just to use the picture 
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charts, and they’re quite functional. But if we go to your conventional methods, to me 

that’s as basic as the screening can be. I don’t think you can go more basic than that to 

detect refractive errors and amblyopia and gross binocular issues. So to me the 

conventional method is almost like only a speck of what I would like to detect on a 

screening, which I realise is not always in the view of a public, limited-resource screening 

that you guys talk more about. So to me to use the Sloan Chart is perfect. To use the LEA 

for the Grade Rs is perfect. The + 1.50 is very necessary to detect any hyperopia I have 

found, not only latent hyperopia. And then, your NPC . . . I use it also, but it can throw me 

around a lot, so I try to do more tests on convergence than just the NPC. And then your 

binocular system . . . to use a Randomdot E is very, very basic. So if you talk about the 

conventional methods, to me that looks perfect and basic, and I don’t think you can 

change it much. But when you come to the computer software, I would like to give my 

input more, because then it’s going to be a more specific outcome that you’re going to 

get in a small amount of time. And I realise if we’re talking computer software that then 

who is going to has to be optometrists, and I realise that that is going to be the perfect 

picture at the end of the day. And I don’t know if we want to work towards that perfect 

picture for screenings or towards the reasonable, where-we-are-at picture. So that’s my 

comment. 

 

VB: I’m here. I’ll pause on the issues of the professional. But I’m happy that we’re having 

this discussion. I just wanted tease everyone’s mind, so that people will realise that we’re 

sitting here because not only do we have some guidelines that are imposed on nurses, 

but we’ve got nurses that are running short and we have got nurses who don’t understand 

what they’re supposed to do at schools. So I was just trying for everyone to start thinking 

along those lines. That the reason why is because some of these tests, like your nearpoint 

convergence, funny enough . . . 

 

VB: And they don’t do it, because they simply don’t know how. So, those are the things 

that we are faced with. And we can’t pretend like things are well. We moved from nurses 

to ophthalmic nurses simply because those people are not there, also. We are thinking 

that optoms are not there. So that was it. That’s what I wanted everyone to have for now. 

And I don’t think it’s a debate we can ever finish here, at this level. It’s something we need 

to take higher up. 
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HA-P: I wanted to comment that if you have a very complicated test, it’s going to 

applicable only to the higher grades. But if you’ve got a basic test, you can apply it to 

everybody, from your Grade Rs right up to your senior-phase learners. So I don’t think 

we should have different tests. You can apply the same test to everybody, which makes 

implementation much easier. Also if you’re looking at pictures, it’s very specific or 

dependent on your background. So a Sotho child or a Xhosa child will actually interpret 

them differently and give a different word for a picture, which the person that’s actually 

adminstering the test might not be able to interpret. I mean, if you see a horse, they might 

call it a dog or something. And also the standardising of the pictures in terms of the 

optotypes becomes very difficult. So a picture chart is not always the ideal. So for me I 

find something where you use either numbers, which is generally universal, or very basic 

letters . . . I know that they like to implement the HOTV, because you’ve got a perfect 

chart, and then the child will point to that picture, and you will see that they’re pointing to 

the same thing. Whereas the Sloan Chart has also got very basic optotypes and they’re 

very standardised and you can actually even give them a perspex chart and they can 

point to that. So they might not necessarily verbalise it, but you can see that they’re seeing 

it by pointing to the perspex chart. So you can implement that across the board. Also with 

the Randomdot E, it’s a little difficult. The Frisby is very simple. Also again perspex sheet, 

three of them, and the child doesn’t have to verbalise; they can point to it. So you know 

what they’re doing. So it’s easy to implement. It’s just if you want anybody to implement 

it must be something that’s very user-friendly for everybody. 

 

 

PM: First, before I comment, are we still on the primary aims, or have you moved now to 

the secondary aims of our study?  

 

IM: When I spoke about the aims and all that I was just taking you through, just to give 

you an idea of the background information related to my study. So we’re covering both 

the primary aim and the secondary aim. And the reason why we are where we are now, 

I was just saying in actual fact, what I wanted to do was to actually answer the research 

question. So if you have anything you want to say regarding the secondary aim, you are 

still welcome, because your input is valuable. All your input is valuable on anything. 



 

374 P a g e  

 

 

PM: Yes, I’ve been following the discussion. But on the primary aim, and also going to 

the conventional methods of screening . . . obviously these tie in very well, particularly if 

you look at your second aim on the primary aims (‘To develop strategies to enhance and 

deliver vision screening in schools by identifying tests that can detect learning related 

visual deficiencies’). For me that is really the most important, but now let’s look at your 

conventional methods, I don’t know if any of your panellists has discussed these tests in 

terms of the efficacy of these tests in really uncovering such problems. Or, rather, must I 

put it this way, have they discussed the efficacy of these tests in making sure that they 

are relevant in achieving objective no. 2 on your primary aim. 

 

IM: You are welcome. You can maybe just explain. I want your comments; your imput is 

very, very important, PM, so in any format it’s still fine. I’m not defending I’m just letting 

you guys advise where you can. 

 

PM: It is really very important that we dwell deeper into these tests, because I don’t know 

if VM would have alluded to the fact that some of the tests here are reflecting in a national 

integrated school health policy, particularly your nearpoint of convergence. And obviously 

the screening tools . . . what do they use, VM? 

 

PM: All of that. But the key issue here is age groups, which is very important, as to which 

kind of tool you are going to administer. Because you must understand that the lower you 

go, or the younger you go, you need to be as objective as possible, and not subjective 

 

PM: But also there are literacy issues involved, especially if you focus on particular 

quintiles, especially no-fee-paying schools. There are literacy issues involved there. So 

now, for me, the issue should be whether or not to include as many objective tests as 

possible, and monitor these kids as they grow such that at higher grades, that’s where 

we can begin to introduce subjective tests, because if you look at your conventional 

methods, many of those tests are usually subjective 
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VB: PM, if I can follow on what you’ve just pinpointed now: I think just when we started 

with the discussion, we were trying to get a test that will be suitable for all groups, and I 

think we lost the issue that’s really, is it possible, if we are looking at children at ECDs, 

these young little ones: can we really have a test that would really be sufficient for all 

these age groups. And I think that was where we were coming from. So your point is very 

important. It looks like we can never have one tool, or one test that will be suitable for all 

our kids. 

 

 

VB: So your point is very important: the younger we go we should think more objective, 

and we start thinking of the subjective tests as the groups grow. But he also mentioned 

an issue of all these levels of literacy within our schools. And like I told you, our target 

group is the very lowest. Actually, you hardly find that we cover the quintile twos – it’s the 

quintile ones, twos . . . the threes and fours you hardly even reach. So you’re looking at 

a group that’s really . . . he’s correct, in terms of literacy . . . should be a big issue. 

 

IM: I agree. That’s a good one, PM. But maybe can you just give us an idea of which 

objective tests you were thinking of, because remember we have the problem here with 

the cadre that’s doing the vision screenings. So which ones do you think will be suitable 

for the current situation that we are in now? 

 

PM: Can I just briefly try to answer that, Ingrid? The idea here is to simulate things, in 

terms of whether or not in the end your research aims and objectives would be met, and 

then the recommendations of this research would be very valid in terms of policy 

orientation. Because for example if you look at your secondary aim (To provide 

comparable data of vision screening tests using different methods’). If we do not discuss 

this you would have limitations in terms of recommendations, which would guide our 

policy orientation in terms of which test then would be relevant. Unless we then delve 

deeper right now in this discussion to say, okay if we are to really get the whole school 

screening programme within school health from Grade R, that would be the ages of five, 

right?, we could then look at the tools and group them in terms of vision development and 

age groups to say, between the ages of this and that, these are the kind of tests that you 

should really administer. And then progressively and gradually introduce tests that would 
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be in line with cognitive development and also literacy. As literacy improves then you also 

introduce more tests that are more subjective. Because that for me is really what I have 

found when we do visual screening in schools. 

 

IM: Because whatever you are saying now is exactly what I had in mind: that the 

subjective part of things would depend on the kids to respond. And besides, we do have 

a whole lot of other problems: we have a problem in terms of the human resource, for 

example. We did talk about the nurses. We don’t have lots of nurses for coverage, you 

know. And I’m looking at quintile one and quintile two . . . we have not been at quintile 

three and quintile four . . . and we have a problems with the optometrists. We do have 

optometrists, optical dispensers, we do have ophthamologists, medical doctors. But they 

are not able to reach all the kids that are supposed to be screened. 

 

PM: Sorry, just to interject: I just want to argue that point, yes, at the end of the day, if we 

are to do this research, my understanding is that it must stay true to the cause such that 

it can guide policy orientation. For example, I would not dwell much on the human 

resource structure, because it should be a highlight or a recommendation when you are 

done with the research, that, you know what, the appropriate way of doing this is 1, 2 and 

3, but you would need this kind of human resource structure. 

 

PM: Because then it becomes a policy imperative. For example, the NPC is now part of 

school health policy (ISHP). 

 

PM: And I have always asked, on relevant platforms, as to the relevance of this and why 

they would want nurses to perform NPC. Because it’s not a simple test that they think it’s 

just the pushing in of an object and out, to look at the convergence. Because to tell the 

muscle function you really need to understand the anatomy and the function of such 

muscles, which, if we try to train our nurses as much as possible about this kind of test, I 

tell you, it’s time-consuming, and, also, they are not really able to administer this kind of 

test. The same as a Plus Lens Test, for example: the recording and the understanding of 

why this has to be done, and how it should be administered, despite the various levels of 

training that they have received, for me it was still also an area of concern. At the end of 

the day I realised that, you know what, instead of spending too much time trying to do 
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what we call task-shifting, why don’t we have our very own human resources. For 

example, you’re focusing on Tshwane as a pilot district, Ingrid, right? 

 

 

PM: What we did was to try and decentralise our services. You will remember that school 

health is a primary healthcare component. So now, primary healthcare in its very nature 

is preventative and promotive, right? And we identify optometrists as primary healthcare 

practitioners, okay? So the question then became, why do we not deploy them, because 

they are highly skilled. And if you’re highly skilled you’d administer these tests quite 

efficiently and effectively, and spend less time screening, so that we reduce a whole lot 

of false referrals. And we have been able to do that in the district quite effectively and 

efficiently . .  . . . by deploying the optometrists to schools – some working with the nurses, 

of course, because you will remember that the nurses are also overwhelmed. I mean they 

do hearing, immunisations, deworming and all of these kind of things. 

 

 

PM: They really honestly would not be able to concentrate on such complex matters like 

the nearpoint of convergence, So, objectively, I would say . . . the list, are we willing to 

amend the list, Ingrid? 

 

IM: Definitely. That’s the reason we’re having this forum. Your input is valuable, PM. 

 

PM: Before we then go to recommendations, can I ask the panellists and especially you, 

Ingrid, if we have also looked at technology that comes, obviously as we go, whether or 

not technology is what we can incorporate into this . . . 

 

IM: It’s already there: I’ve looked at computer software and the other stuff. It’s just that 

now we’re looking at only conventional methods. But that is why we have the three 

different types, because in other states they have the instruments and technology as an 

adjunct. The problem that we have in this country is the same as that worldwide. It’s not 

a South African problem only. So what I then did was to look at the solutions that they 

have to the problems that we have in this country. Somebody may ask, why do I include 

the Keystone View. But it is included in other policies for those people who are illiterate. 
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And you know, they are easy to use, you just press the button and you get the result. 

Because in essence we’re talking about vision screening. We’re not talking about the 

comprehensive diagnosis, because that might be very expensive for the government to 

implement nationally. 

 

PM: Yes. Then the other thing I wanted to mention was a very important issue: 

environmental assessment of these schools, because you know as you go onto those 

rural areas and rural schools, I tell you, where you’ll be screening these kids is actually 

quite important, because you can use the Snellen Chart in a room that is not well lit. 

Because if you’re going to discuss visual acuity, as eye-care professionals we know that 

there are a lot of factors that can affect visual acuity: optical factors, physical factors, 

clinical factors, psychological factors, physiological factors, so on and so forth. Which is 

why we incorporated that before you even do the school screening, can we have the 

optometrists do the environmental assessment first. Because remember: it’s not a proper 

clinical area where you’ll be screening. But you must just make sure that it is appropriate 

for the tests that you’re going to administer. The second thing was the issue of planning, 

because it affects your human resource structure. 

 

IM: I agree. 

 

PM: Because it will also address the comment VM made about the human resources to 

administer this. Is it the nurses, or should it be the optometrists, or a combination of both. 

This would be guided by these key questions. We do the environmental assessment, and 

in lower grades, in line with the development of vision . . . because we can’t just select 

grades. Obviously we would want to know what develops at what age, what you should 

screen for at that particular age. So if it’s a Grade R, I should know a battery of tests to 

administer in what kind of an environment and come up with an indicator-based 

assessment of terms of referrals. So you can say Grade R, for example, to Grade 3 – that 

would be your age of five before they enter school, you assess again maybe at, say, 

seven years, or eight years. But now the level of tests that you’re going to administer, 

they will gradually change in line with literacy, cognitive development, so on and so forth. 
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IM: Definitely. Thanks, PM. Any comment from the others? France, you’ve been a bit 

quiet. 

 

FN: I do agree with PM. I think we need to answer certain questions first. And one of 

those, as we’ve been saying, is the HR that is going to be administering these tools. I 

think this is very important. And obviously it has a lot of other policy implications, whether 

in terms of the current policies that we have or amended and all that. It also has a lot of 

implications in terms of human resources and others. So it’s important to understand as 

to where do we want to pitch it and what do we want out of it? Do we want to see ideally 

this is what you need to have, or do we want to look at the picture that we have and what 

tests, and then see how that could be made more relevant. So I think it’s important that 

we identify the people who will be doing this thing. And also in terms of, as we have been 

saying, the people who will be receiving it. You know, the age groups and all that . . . it 

becomes also very important in terms of whether those kids are going to understand it or 

not. So I think those points are very important. And I think we all agree that, all things 

being equal, optometrists should be actually be administering these tests because in 

terms of getting more out of it . . . the question I was asking earlier is in terms of the 

practicality of it in the next five or ten years. Is it really practical and all that? But maybe 

that’s not what the study seeks to do. The study seeks to say what is supposed to be 

happening and make recommendations. Then we take that. But also for the study to make 

recommendations and to be impactful, it also needs to take into account the policy 

environment it operates in, so that when you recommend it everybody is not going to say, 

look this is just a dream. So it’s just to take those things into account, look at the policy 

environment, look at everything and say, how do we then take it forward? Because as 

much as it has been possible in Tshwane in terms of school health, you go to many places 

in the country, you go to Mthatha, and all these . . . they don’t have optometrists in 

hospitals, you know. And obviously, as a policy, and this is what we’re trying to push, all 

those facilities need to have, and that’s where we need to be starting at, but are we going 

to get them at that level and also get them to schools in the next five years and everything 

at the same time? It may not be possible. So I think it’s to just have those things in mind. 

And then obviously then we’ll make decisions after looking at all those things. 
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VB: All those points are very, very relevant to the whole study, and I think we have to 

take into them perspective. As I said before, there are confounding variables, but they 

need to be listed as confounding variables, because this is a research study, and we need 

to look at what is appropriate and also in our South African context, what can be done. 

So we need to look at both. If there are policies saying this and this, then we say, the 

policy is saying this; however, it needs to be revised in order to get the best or to make 

this a very cost-effective, efficient, sensitive screening, in terms of vision, these are the 

tests that need to be included. 

 

VB: So when you discuss later, in your writing you can say: this will be the best; however, 

in the South African context, these will be the things that we need to look at. 

 

HA-P: Look, I take all of the points, but if we look at the human resources currently, there’s 

been one small pilot project in Tshwane, which hasn’t been rolled out. If you look at 

Gauteng, KZN and few of the other provinces, they have mostly optometrists. Whereas if 

you look at the Western Cape, the Northern Cape and the Eastern Cape, they speak 

basically of doing them by optom-trained nurses. And that’s a distance-training course 

that’s run by Pretoria Eye Hospital, which is a private hospital – I think it’s been affiliated 

to Pretoria University. It’s a standardised course, but it’s a distance-learning course, so 

you have to see in reality in terms of finances what can we do. Because if I give a whole 

bag of tests to a school nurse, she’s not going to do it. She’s going to say, it’s just too 

much. And if there’s a whole lot of variation in it, she’s also not going to say . . . You know, 

you can put a box for the Grade Rs, you can put a box for, say, Grade 3 or 4 onwards 

and a box for the higher senior ones, but even that is going to be difficult to implement. I 

agree: the nearpoint of convergence and the Plus Lens Test is specifically for an 

optometrist to do, but what is your screening? Is it basically to identify what the problem 

is if there is a problem? Is there not something you can perhaps do to say, look, we take 

a photo, we see that the red reflex is different in both eyes, there’s probably a strabismus, 

let’s send this person to an optometrist. You know, if there’s something basic where you 

can identify there’s a problem. And also a very basic test doesn’t mean that the person 

can’t do the higher test, but if they’re failing a basic test, then you know that there’s a 

problem and you can send them further. Because this is basically to identify the problem, 

not to find a specific problem. You could give a basic test to a higher learner and they can 
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still be referred for further screening and evaluation. It’s just the implementation. Because 

if you give so much, they’re not going to do it. If you’re faced with too much you’re going 

to walk away and say it’s not my problem.  

 

IM: MS I think maybe we might not talk about the criteria. I’ll schedule another meeting 

just to finalise. To say, this is what we have done, and these are the criteria that I used. 

Then I can just give you feedback, and I think that everything you have said has really 

added value. Because at the end of it all my last chapter is on the strategies to improve, 

so this is part of it, you know. Because we are all in this country and we know there’s a 

problem. So we’re trying to find a solution as to how do we go forward. 

 

PM: Just to help you. If you look at your objectives. They are so relevant, and I like them. 

The primary aim and secondary aim. I was just going through your objectives again. I 

would say that although you can predetermine, really, what the outcome of this research 

would be if you go on to do the tests that you have listed. And in your strategies, I think 

that is where we can begin to say, because we have looked at 1, 2 and 3 and we know 

whether this will work or not, perhaps we should look at in your recommendations 1, 2 

and 3. I would say, if we go with the conventional methods, for example, in terms of 

standardisation of how this should be done . . . because obviously for the research to be 

valid, certain things must be standardised. 

 

 

PM: And then particularly, for example, training and the methods in which they’re going 

to be administered, if we deal with those aspects, I think this research will give us proper 

recommendations, although I said in the beginning that we might sort of predetermine 

what the outcome would be. But I think it would be good because at least for our 

policymakers, it would be something scientific to consider, to say at least research has 

been done in this field, and this thing is working or it’s not working, and this therefore calls 

for a policy review or whatsoever.  

 

 

PM: So there are two things I want to also check with you in terms of technology – whether 

or not you’d be able to list them. I don’t know if you’ve tried the plus optics. 
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IM: Yes, I have, but the plus optix is very, very . . . 

 

PM: Expensive . . . 

 

IM: . . . and very unstable. The child must sit still, and it’s for the younger ones, the babies. 

 

PM: Can I just get a proper response from IM? 

 

IM: We do have one in the department, but it’s not meant for the older school-going-age 

children. And it just gives us the refractive error. It can just tell us about the eye being 

defective. But it’s very unstable. It’s difficult: you don’t press the button; you must stand 

right in front of the child and make sure the corneal light reflexes are right at the centre. 

So it’s a very difficult test. I’ve tried it; we do have it here. But it wouldn’t make sense to 

use the plus optics on the school-going age group. Because those, I mean, can speak. 

They are mainly for the babies, for the infants. 

 

PM: All right, and then the second one would be: have you also looked at the spot vision 

screener? 

 

IM: The spot vision screener, yes, I have. But I was looking at the one that was the most 

relevant. I’m trying to shop around now; I’m comparing the prices. We’ve got several 

instruments: we’ve got the Titmus; I wonder if you know the Titmus V4?  

 

 

IM: It’s also very expensive. It’s the Keystone View, the Titmus and the plus optics that I 

have. But I phoned another optical company to find out if they can’t get me something 

reasonable. 

 

PM: I have a different view to this whole thing of expenses, contrary to the public view 

and opinions about the public sector. For example, in the last three or so years we’ve 

been able to procure fully fledged mobile vehicles. And if we are really to help you Ingrid 

in this we must really tell you the truth in terms what works, what hasn’t worked. 
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PM: Because, for me, those devices would not be expensive, and here’s the rationale: if 

we could spend R2m on one mobile vehicle that is supposed to be going to schools for 

screening. Therefore spending that R2m and investing in the primary healthcare sector 

that we know it’s going to work, and we don’t rely on, number one, many human 

resources, for example. Because, if it’s a truck, we need a truck driver, we need diesel, it 

needs to be licensed, and all of these things. Currently, many of them are sitting, they 

cannot be licensed, or they are used for other things other then they were intended for. 

So if we are to do it, Ingrid, I think it would relevant to include them in your study. 

 

IM: I support that. 

 

PM: And for you to highlight the advantages and disadvantages, for the policymakers to 

say. Because not everything must just be about cost, but, for me, if it is a relevant tool 

that we can administer, and we recognise the importance of having this eye and vision 

screening at primary level of care, then the cost should not really be a problem. I am in 

possession currently of a spot screener that I’m actually analysing the results. 

 

IM: Good. 

 

PM: Because you know what I was looking at, Ingrid, was the objectivity – the 

objectiveness of actually administering these kinds of tests. Because I realise that the 

more subjective we become, the more time-consuming these tests are, and we have a 

whole lot of schools and we are unable actually to cover them.  

 

IM: Absolutely. I agree. 

 

PM: So what I did was to take this spot screener, and remember there are other issues 

when you are doing visual screening: issues of how to control accommodation, what time 

of the day, and all those kind of things. This spot screener works at the distance of a 

metre, so when you do a retinoscopy, which is still the most trusted if you want to control 

accommodation and get proper results, and objective results, for that matter, you would 

use a compensating lens. So what I did was to take this piece of equipment, you screen 
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at a metre, and you can screen from as early as three months – a baby of three months 

you can screen. 

 

IM: Good, good. 

 

PM: And then it works at a metre. So you do it unaided, and it screens for around six 

conditions: hyperopia, myopia, anisometropia, anesa cornea, and it can also even give 

you what looks like Hirschberg reflex if you want to check the alignment of the eyes. So 

now, I did that unaided, and because it works at a distance of one metre, I did it also with 

a + 1, to check if I have compensate for that working distance, because the optical infinity 

is six metres, for example, what difference would it make. And let me tell you, it takes just 

a second to take the readings. You get the attention of the kid, because it’s going little 

flashing lights and voices so that you keep the kid concentrated, it does not even take 

more than a minute. 

 

IM: Are you talking about the plus optics? 

 

PM: No, no, no. I’ve noted also that the plus optics is a bit difficult. 

 

IM: Very difficult. 

 

PM: So that’s why I went for something that is more quick, objective, and all of that. So I 

would want to also communicate in the next week or so, but I intended to do it on a 

hundred patients. Just so I can also give you the readings. It would be quite interesting if 

you could include it in your study – list the advantages and disadvantages to say what 

actually works. 

 

IM: Absolutely. No, thank you, PM. MS, you’ve been quiet. MS has a programme that she 

has introduced that I intend using as well. But I think we have said enough, and I really 

appreciate it. And please just remember that this exercise is definitely part of my research, 

and I will definitely acknowledge everything that you have said, and make use of all the 

information in terms of when I am working on the strategies. Prof, unless you have 

anything else to say. 
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VB: IM, before she comes in, can I be excused? I need to address another meeting now.  

But that was amazing, and thank you for having us. 

 

IM: You’re welcome. 

 

[Goodbyes and thanks said all round. Participants resolve to have another conference 

once the research has been done. Participants also asked to send emails if any of them 

have anything further to add.] 
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ANNEXURE N 

 

TRANSCRIPTS FOR FOCUS GROUP INTERVIEWS 

GROUP 1          12/06/2017 

 

PARTICIPANTS: 

Bro M:School Health Co-ordinator 

Sis N : Professional Nurse 

Sis A: Professional Nurse 

Sis H: Professional Nurse 

Sis M: Professional Nurse 

Sis Z: Professional Nurse 

 

ACRONYMS: 

SH: School Health 

SHN: School Health Nurse 

PN: Professional Nurse 

AN: Auxillary Nurse 

VS: Vision Screening 

VA: Visual Acuity 

 

INTRODUCTION 

A focus group discussion was held on the 12/06/2017 at Bertha Gxowa hospital in 

Germiston, Ekurhuleni South district in Gauteng. Six school health nurses participated in 

the study and one school health co-ordinator. Before the discussions could take place the 

participants were informed about the study, and the ethical issues related to the study. 

Subsequent to that the participants were asked to sign the consent forms to participate 

in the study and to be audio taped. School health nurses were informed that in our 

discussions code name will be used for the purpose of anonymity/confidentiality. 
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Before the discussions could take place I introduced myself as follows: My name is Ingrid 

Thokozile Metsing I am a PhD student, doing research in vision screening with the aim to 

develop strategies to enhance vision screenings at the primary health care level. 

 

INTERVIEW 

Researcher: Tell me about your vision screening training. I know that you have 

had training as school health nurses, but I want in particular the vision screening 

training. 

Sis A: Yes we actually have training maybe once a year. Where we are told about the 

conditions that affects the eyes and how to test the vision, actually for the new people 

that are coming in. To show them how to identify if the learner has a problem do they 

see well and when to refer. 

Researcher: As a follow up to your response Sis A is the training done once on 

entry as a school health nurse and by who? Is it run by DOH 

Bro M: Yes basically as a program nurses get to be trained, well it does not happen 

often. We however have Optometrists that we source to give us the training from the 

district. 

Researcher: So you say you the nurses are trained on how to do the eye 

screening, how to identify problems and criteria for referral. What tests do you 

get to do? Eye tests in particular. 

Sis N: For the eye tests in particular we are trained to measure VA at 6m from the chart. 

The child is asked to cover one eye to measure the Visual acuity. Then you point on the 

chart as a nurse to direct the child to identify the symbols in order to measure VA. We 

most often use the E chart since the alphabet chart gives us problems (most children 

struggle to identify the alphabets) especially for children in Grades R and 1. 
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Sis H: The child must sit 6 m from the chart when we measure visual acuity using the 

eye chart and we then ask the child to cover one and then the other. Those with 

problems (i.e. those struggling) at 6 m are tested at 3m. 

Sis A: The child covers one eye at a time. 

Researcher: How do you feel about the tests, do you think they are adequate to 

can identify the visual problems that you have been taught to identify?  

Sis M: I think that they are accurate. Even when we have children wearing spectacles 

we test them with the spectacles to see if the spectacles are effective. There has been 

cases where we had to refer them further even when they are wearing spectacles. The 

only challenge at times is if we have to screen big classes and getting the children to 

follow the instructions properly, but when they understand the instructions then it is easy 

to evaluate them and the test is quite accurate. 

Sis B: Moving from evaluating the VA’s we then check the clarity of the eye, foreign 

bodies and ocular pathologies. 

Researcher: Is the test done at distance only or is it done at near as well? 

Sis Z: No we only do the test at distance.  

Researcher: But then how do you feel about only the distance vision being 

tested, are you satisfied that it is efficient in identifying the visual anomalies. 

All: Yes we think the distance VA evaluation is sufficient and accurate. 

 Researcher: I heard you saying if the classes are bigger it’s a challenge. How is it 

for you to screen children from grade R to the senior phase?  Are you doing it for 

all the kids in grade R or are they children identified by the teachers? 

Sis M: At Gr R we don’t screen all of them, we screen only those identified by the 

teachers. 



 

389 P a g e  

 

Sis N: A total screening is only for Gr R and 8 those with vision problems identified by 

the teachers. For the other grades we tell Teachers to refer those they suspect to have 

visual problems. Those are treated as special cases and they get to be screened on the 

last day for vision, hearing etc…. 

Researcher Comment: So you do consider the input of the teachers. 

Researcher: How is it when Optometrists are involved? Do the Optometrists get 

to be involved besides training you? 

Sis M: Yes they do, it’s just that ours is on maternity leave now, but we do have the 

optometrist going with us. 

Do you think that the involvement of Optometrists in vision screening will make 

your job easier? 

Sis M: Yes it makes it easy for us because at times there are referrals that can be 

attended on the spot, that is vision problems can be solved on the spot. It makes it 

easier for us and quicker for the learners to have their problems solved there and then. 

Sis A: I beg to differ I think as nurses if we are trained with a specialty like the 

Ophthalmic nurses or from the Ophthalmic perspective it will help us to screen more 

professionally. More training from the ophthalmic point of view it will make our screening 

better. More training needed in measuring VA’S and identifying ocular pathologies. 

Some pathological conditions we are seeing them for the 1st time, with training we can 

be able to identify these conditions and refer the child accordingly. We don’t know how 

to describe some of them. If the Optometrist is there with us when we screen then we 

can accurately identify the conditions.  

Sis Z: I agree with Sis A especially for VA. One needs to make sure that the children 

screened cannot see. Because they sometimes can identify the alphabets on the chart 

but then the child complains about not seeing properly, being able to do other tests will 
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help us to be able to make sure that these kids definitely have a visual problem. 

Sometimes we are pushed to refer them because they are complaining even if we are not 

sure that they have a visual problem. More knowledge to make sure that the child has a 

visual problem is needed. We sometimes have to refer a child with one eye seeing 6/6 

and the other seeing 6/9. We need training to make sure that we refer the children with 

problems. Sometimes the teachers are also confirming that the child is struggling in the 

class. We need more training and equipment for us to make the correct referrals. 

Sis A: Training is needed in order to know when to refer, we must know when to send 

the children identified to have problems to the hospital or to the clinic. Like which cases 

are urgent or not.  

Bro M: The challenges we have mainly about vision screening is primarily on referrals. 

That’s where the problem is. You find that the children will take long to get the spectacles 

or to be seen by the Optometrists it might not be in our area but it is very common in other 

areas. The district has taken some SH nurses to be trained in order to address some of 

the problems we have spoken about. However the trained professional nurses don’t come 

back to the program and they go to the other streams. The initial aim was for the trained 

professional nurses to come back to the program to be of use within the program, to be 

the middle man between the school health nurse and the Optometrist but that has not 

happened. Referral for the children to get spectacles is a problem 

Researcher: What does that mean? Does it mean that you have Optometrists that 

you refer children to already on your data base and you get reports on the visual 

problems identified? 

(Working with private Optoms) 

Bro M: Yes there are Optoms on our database, maybe I might need help from the 

colleagues regarding feedback received from Optometrists………… However, referrals 
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to Optometrists is a problem. It’s not happening in the way it should be happening. We 

were referring to the private Optoms like specs savers etc.….. But because of logistics 

we have been stopped, and told not to refer to them because of the budget constraints 

and all. We therefore have been told to refer to our own district Optometrists. But it’s still 

a challenge because of the long queues and facilities sometimes are very far for the 

children  to reach. 

Researcher: I have done the vision screening, using 3 methods that is the 

instrument, computer and conventional methods were used. I assessed those in 

terms of time, ease of use and appropriateness. Tell me about the challenges 

related to things that you are supposed to be doing in terms of vision screening, 

since there are various health problems to be screened for. What works for you? 

Sis M: So what we do depends on the size of the schools. Therefore things are done 

differently for different schools. Management of noise is very important. In some schools 

we screen the girls 1st then then boys, to manage noise. There are stations, when the 

others are evaluating vision the others are doing the hearing and others health 

screenings, noise might affect the results. Dependent on the number of learners and the 

environment in which we are in we definitely work differently. 

Sis M: In terms of time yes I feel it is important although we only use the Snellen chart for 

vision screening I am unable to compare it with other methods or tests in terms of time. I 

think if we can have anything that works faster like a computer it might save on time. The 

Snellen chart is a bit slow, I think it does delay the screening progress. The children get 

to be agitated waiting in the line. We are not sure if they memorize the patterns, because 

sometimes you can see that they are guessing. 
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Sis H: There are also those who do not follow the instructions. They take our time. If we 

can try the faster working methods that will help. Sometimes it’s tiring for the nurses to 

be pointing at the chart. We get to see approximately 100 learners per day. 

Researcher: How do you feel about modern technology in terms of vision 

screening? 

Sis B: Yes I have been exposed to modern technology using the tablet software for vision 

screening. We used it when we were doing our pilot study at Ekurhuleni primary school. 

It gives you the results immediately, and gives you the information on when to refer. You 

work from a distance of 2m, you (i.e. school health nurse) hold the tablet and the child 

will show you where the targets are pointing. Its fast you can do more than 3 tests in 

5mins.  

Bro M: She is the only one who has been exposed to using the tablet. It’s a study piloted 

by Vodacom. Vodacom had to come to an agreement with the DOH. With the Snellen 

chart the challenge is the pointing of the chart sometimes, since with the pointing you find 

that some of the targets are blocked by the pointer, thus leading to children guessing the 

direction of the targets pointed at. The Snellen charts also get old and torn and that 

impacts on the budget. 

Researcher: How do you refer children with visual problems?  

Sis B: We 1st check the vision and then refer them to the other stations. The pathologic 

conditions are investigated 1st then we evaluate the VA’s 

Sis N: We don’t refer for 6/9 anymore, 

Sis Z: (interjection….)  

 Sis N; (continued………) we have to motivate for referral especially if the child is 

complaining. We can refer the child from the Snellen chart visual acuities measured. 

Researcher: How would you feel if you were to do more tests for vision screening. 

That is if additional tests were to be included in terms of vision screening? 
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Sis N: Further tests for vision screening? It will be ok, but the problem was raised of the 

time constrains we have. More tests can be included if we get more school health nurses. 

Bro M: The challenge with the township is that our team numbers are less. The solution 

will be for the district to hire more school health nurses. If technology can be used we 

might be able to works efficiently and faster but it has budget implications. 

Researcher; Tell me more about the lessons learned from the program that can be 

applied in the future? We can talk in particular about the vision screening since it 

is included in the school health policy? Since it’s your field of expertise your input 

will be valuable 

Sis M: I feel that communication is of importance. It’s all good and well to go and do the 

screening. Where communication has been explored the results have been better. You 

get a kid passing the test and still insists that they cannot see clearly. Sticking to the 

criteria even when the child says they cannot see is not helping the child. It will be 

therapeutic for everyone if the communication can involve all, including the parents, 

teachers, children and the school health nurses. Referral is important, sometimes the 

children don’t give the reports to the parents, because the parents are not even aware 

that the reports have been given to the children. We have in some instances called 

parents and the stories we get give a different view and is helpful. From what I have 

learned it is important for all to be involved including the parents and teachers. 

Communication and follow-up is important. 

Comment by researcher: That talks to follow-ups and referrals, including the 

criteria 

Sis H: I think we should be empowered and be taken for training as ophthalmic nurses 

and my wish is that we should be based in schools.  We go to many schools and proper 

follow-ups are not done  and time for follow-ups is not enough. Sometimes we have many 
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schools to screen or the ratio of learners is too big, it can help if they can be reduced. The 

letters that we are writing I am not sure if the parents receive them from children, even 

sometimes when we call the parents they do not answer their phones. Can we be given 

permission to do home visits? More school health nurses are needed. 

Sis Z: Maybe the number of schools vs the number of nurses is not enough. We need 

more SHN to provide quality services. 

Sis A: We must be given permission to do home visits. The other solution would be for 

the DOE to have in house school health nurses. 

Sis Z: We wish we can be allocated fewer schools, this will make our job more 

professional. 

Bro M: Currently I think we are chasing the numbers. If we can prioritize quality instead 

of quantity then we will be able to provide a professional service. Prioritizing of the 

services we provide will be helpful.  If nurses can be trained and they must come back to 

school health that will also really help for provision of quality services.  

Sis Z: Home visits are important for the slow learners, I don’t do much of the vision 

screening thus I think training will be helpful. 

Sis B: Vision screening for me has become a personal thing. I have a younger sister with 

visual problems I have been taking her everywhere and at some times she has been 

injected with steroids in her eyes. This has made me not to take anything at face value. 

It has made me to investigate more the presenting problems and I really like my job as a 

school health nurse. I like that the vision screening is conducted at an early age. 

Researcher: What about those that start school at Grade1, who did not do grade R 

because of the financial problems? 
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Bro M: For the grade 1 we do a total screening. The rest of the grades 2-7 will be on 

special identification program. We request that all teachers to give names of the children 

identified with visual problems in grades 2-7. 

Bro M: We are presently busy with the Grade 4 girls in the intermediate phase doing the 

HPV, screenings, other health problems such as vision are not prioritized, these children 

are  handled as the identified special cases by teachers for any form of screening.  

How many teams go to the schools allocated? Since I heard that there are different 

things that you screen for? 

Sis M: We have a team of 4 nurses, of the 4 are 2 professional nurses, enrolled nurse, 

and enrolled nursing assistance. In the other teams there are 2 professional nurses, 

enrolled nurse and a health promoter. 

Researcher: Is there anything that we have not discussed that you would like to tell 

me about, related to the vision screening? 

Sis M: I would like to know if we cannot be allowed to identify and treat the conditions as 

we see them on children. For example rhinitis, sometimes we can see that the child has 

a simple rhinitis but we cannot do anything about it, especially in the communities with 

poor social backgrounds. 

SIS M: WAS INFORMED THAT I COULD NOT GIVE A RESPONSE TO THE 

COMMENT AND QUESTION. 

The participants were thanked for their input and the discussion stopped. 
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TRANSCRIPT FOR FOCUS GROUP 2      19/06/2017 

PARTICIPANTS: 

Sis M: Professional Nurse 

Sis R: Professional Nurse 

Sis RD: Professional Nurse 

Nurse N: Health Promoter 

 

INTRODUCTION 

A focus group discussion was held on the 19/06/2017 at Tembisa Clinic in Tembisa, 

Ekurhuleni North district in Gauteng. Three professional nurses (doing school health) 

participated in the study and one health promoter. Before the discussions could take place 

the participants were informed about the study and their role in participating, and the 

ethical issues related to the study. Subsequent to that the participants were asked to sign 

the consent forms to participate in the study and to be audio taped. Participants were 

informed that code names will be used as we proceeded with the discussions for the 

purpose of anonymity/confidentiality. 

 

Before the discussions could take place I introduced myself as follows: My name is Ingrid 

Thokozile Metsing I am a PhD student, doing research in vision screening with the aim to 

develop strategies to enhance vision screenings at the primary health care level. 

 

Researcher: Tell me about your vision screening training. I know that you have had 

training as school health nurses, but I want in particular the vision screening training. 

Sis M: Our training involved being shown a Snellen Chart, in actual fact we did not have 

formal training as such. We were told to measure the VA’s at 6m using the Snellen Chart. 

We were also told to measure the VA’s from the big letter at the top to the last letters at 

the bottom of the chart. 

Researcher: So you were only trained to measure the VA’s? 

Sis M: Yes that’s what we are only trained to do to measure the VA’s in screening vision. 

We measure from the 6/60, 6/36 down to 6/6. Charts differ for example the E charts which 

are easy for the grade R and 1 children. We have one here let me show it to you……  

Researcher: So your training concentrated mainly on the measurement of VA’s what 

about the other visual anomalies? 
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Sis R: We are also trained or told to investigate the eye diseases, we can identify things 

like the Spring Catarrah. In most cases you find that these children rub their eyes a lot 

and they have a black circle around their eyes. Then we refer them to the primary health 

care providers (PHC), because sometimes it is personal hygiene problems. 

Researcher: How do you identify the squints? 

Laugh……… 

Sis RD: We recognise the squints by just looking at the children’s eyes, then we see that 

the eyes are not straight. Sometimes we make them look at a target and ask them to 

follow it in different directions (demonstrated……..) 

Researcher: Were you trained to do that? 

Nur N: No, we learned this from our previous supervisor we found here, who was a SHN, 

she showed us how to do that. 

Researcher: In your training did you do get to do the practicals or theory only? 

Sis M: Which training are you talking about? I don’t understand because we did not 

undergo any formal training, nor even a special training on vision screening. 

Sis R: There is no special training we underwent, we have just had a few hours 

information session with an Optometrist, who showed us how to measure the VA’s. 

Sis: RD: In our training as professional nurses, vision screening procedures were 

contained in the procedures manual but we never got to do the tests and there was not 

much emphasis on the tests for vision screening. 

Silence……. 

Sis M: There is no special course for School Health. School health training is just a one 

day or eight hours of training at a school. 

Researcher: So, there were no practicals training, where you do the tests on the children 

and someone checks if you did the test properly? 

Sis R: Yes, we just learned from each other. 

Researcher: Now that you are professional nurses, I just need clarification on your training 

to qualify as School Health Nurses. What sort of route did you follow with your training? 

Sis R: In my case the post was advertised for a SHN at the Tembisa Clinic. I applied and 

I must have been lucky and got a post as a school health nurse. On allocation, I was 

allocated to SH. Even though one can upgrade qualifications, on reapplying if there is a 

shortage you are allocated to SH. They just pick whoever if there is a shortage. 
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Researcher: By the way Nur N you work with Health promotion, what role do you play in 

terms of vision when the health screenings are conducted? 

Nur N (Health Promoter): I do education about healthy lifestyles about how to protect the 

eyes. Protecting the eyes against dust, reading over the proper lighting and staff. I also 

sometimes help with the VA measurements using the Snellen chart, since I have been 

shown how to use it. I can also identify ocular diseases such as the cataracts and refer if 

I suspect any abnormality. 

Researcher: Tell me more about your training ladies, do you think it was adequate, what 

suggestions would you like to make related to the knowledge you have in terms of vision 

screening? 

Sis RD: We need formal training, it will also assist with uniformity in terms of the referral 

criteria. 

Sis M: Yes I agree, in terms of referral before we were only told to refer 6/7.5 for children 

in Grade 4 and above and not for those in grade 1 because they are still growing. Now 

we are told not to refer anymore children with the VA’s of 6/7.5 it is regarded as normal. 

Researcher: What about if the VA’s are not the same in the two eyes with one eye seeing 

6/7.5 and the other seeing 6/9 do you refer? 

Sis R: No, we don’t refer that is regarded as normal. 

Sis M: There was an attempt to organise training by Optometrists, to assist us with the 

vision screening, unfortunately she came once and she is very busy most of the time. 

Sis RD: Training will work for us. It will improve on our knowledge because there are 

some of the eye diseases we don’t know whether to refer them or not. The other day I 

saw a child with bubbles and spring catarrah, with the other child having a greyish line 

around the cornea, we didn’t know whether to refer or not. What do you think, do you 

think we should have referred the child? 

Researcher: I am not in a position to respond to your question unfortunately, because 

there is a whole list of ocular diseases that you can refer and those that you don’t have 

to refer… 

Sis R: I understand I think with proper training we will know when to refer…….  

Nur N:  I am just aware of the cataracts and those lines that I have to refer. I am also not 

in a position to diagnose nor to treat any eye diseases therefore in most cases I refer to 

the sisters. 

Researcher: So what role do you play? 
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Nur N: I only do health education, especially on healthy lifestyle. I don’t go deeper……for 

the protection of eyes as I have already said I talk about protection of eyes against dust, 

and proper lighting.  

Researcher: How is it for you to do vision screening from grade R to senior phase? I am 

asking that because the children in the foundation phase must all be visually screened, 

with those in the first phases of the intermediate, and senior phases. How are those 

children needing to vision screened identified? What works for you in being able to do the 

screening? What are the other challenges besides concentration as you have already 

mentioned?  

Sis M: The other problem is the consent forms, sometimes you find that the parents don’t 

sign the consent forms. Although the teachers identify the children needing to be 

screened, we cannot see them without the consent forms being signed. 

Sis R: But also if we can have a meeting with the educators The teachers must 

understand that we are there to work. It is important that when we are visiting a school 

we have a proper place to work from. When we are at the schools we find that we are on 

our own.. They give us a small room to work from, which becomes overcrowded, noisy 

with no proper lightning. 

Sis RD: We give to the teachers the consent forms early, and when we get to the schools 

they are not signed. 

Researcher: So are you saying communication is a problem you encounter when you visit 

the schools? 

Sis R: Yes it is, we get no support from the teachers nor the schools. 

Researcher: What about the parents? Do you get full co-operation from them? 

Sis R: Communication with the parents is also a problem. They sometimes not even sign 

the forms. In most cases you find that children with problems their consent forms are not 

signed by their parents, but those with no problems their forms are signed. This makes it 

difficult for us to screen children with their consent forms not signed. 

Sis RD: The consent form needs to be simplified as well, I think that could be the reason 

some of the parents don’t sign it. 

Researcher: How do you think this can be solved? 

Sis M: I also think that parents should be invited by the schools, where we will make a 

presentation to explain our duties and their responsibilities. We can also further explain 
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the importance of signing the consent forms to the parents. Maybe we will get a better 

response if we address them. 

Researcher: How is it for you when you are working with the Optometrists, during your 

visit to the schools? Do you think it helps? 

Sis M: It will help a lot, because Optometrists know everything about the eyes. They can 

identify any abnormality about the eye. 

Sis RD: The presence of Optometrist will assist with the unnecessary referral of every 

case to PHC. 

Nur N: The district Optometrist is sometimes available, but the last time we spoke to her 

she said she will arrange with us. However she is also very busy. According to us it’s like 

we can go with her always.  

Sis M: The Optometrist does not do the screening when she is with us. We refer to her 

the cases we don’t understand. 

Researcher: How do you feel about modern technology used for vision screening? 

Sis R: What do you mean by modern technology, we have no idea? 

Researcher: It can be in the form of the computer softwares or instrument that you use to 

do the vision screening. 

Sis M: I think it will be a good idea, it will work for us, especially concerning the time 

constraints we have. It can also help us to correctly identify the visual problems. We have 

many schools to screen, and it takes time to screen one child. 

Sis R: There might be problems about the budget, as long as we can be trained to use 

any form of equipment that will make our work easy then we will be fine. It will save us 

time. 

Researcher: Do you have problems with time, tell me more about the problems you have 

with time? 

Sis S: Yes, we do have problems with time since vision is not the only thing we screen. 

Let me show you the form. (Showed me the form)… We have the weight, height, vision, 

oral hygiene etc… to screen. We have to complete this form before we leave the schools. 

Forms need to be scored thus most of the paperwork is done at the clinic. The problem 

is we also have to complete different forms for those in the foundation and those in the 

intermediate and senior phase of learning (forms SHSA & B). 

Researcher: How long does it take to screen one child? 
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Sis M: It is difficult to say how long it takes for one child since, we have different stations 

that the child has to go to. We always have to make sure that the assessment of the 

learner is complete. So learners have to go to each stations. 

Researcher: How many children are you expected to screen in one day?  

Sis R: One school is booked for one week, we then move on to the next allocated school 

after a week. 

Researcher: Looking at your form here I see under vision screening there is the VA’s and 

NPC >6cm, what does this test mean? Do you know how to do the test and why would 

you do the test? 

Sis S: No, we don’t know anything about that test. What does the NPC stand for? We 

were never taught anything about the NPC. 

Researcher: How would you feel if you were to do more tests for vision screening? That 

is if additional tests were to be included in terms of vision screening? 

Sis S: We can do additional tests for vision screening like the NPC, but training will 

definitely help us understand how to do the tests. The other problem with additional tests 

could be time since vision problems are not the only once investigated. So we might have 

a problem with time. More SHNs can solve the issue of time, therefore accommodate 

more tests. 

Nur N: Our team is allocated a lot of schools, and we only have two teams split from a 

group of five nurses. We definitely need more school health nurses. It will be a good idea 

to include additional tests because we want to do a professional job.  

Sis RD: We will be happy if we can get proper training because it will boost our 

confidence. 

Nur N: It will be a great team if we have additional members and Optometrists, including 

working equipment.  

Researcher: Tell me more about the referral system, you have in place. Where do you 

refer the children with visual problems to? Do you get feedback after the referrals on the 

treatment given? 

Sis M: We refer children identified with visual problems to the Ophthalmologists at the 

district clinic. Anything suspicious is referred to them, we sometimes don’t know if the 

children went to see the Ophthalmologist or not but that depends on the parents. 

Sis R: If the parents don’t take the children to the Ophthalmologist then that becomes a 

problem the situation is beyond us to control. However if there is an open communication 
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with the parents that could make things easier for everyone. We cannot force the parents 

to send their children for further treatment 

Sis S: The rooms of the Ophthalmologists are small about 3m even smaller than that…. 

Sis RD: They say they convert the VA readings to the distance they are working at. 

Researcher: Tell me about the Snellen Chart, are you comfortable in using it to investigate 

vision, what are the challenges with it that you have experienced? 

Sis S: As we have said initially that the information we get regarding the Snellen chart 

differ. In fact the charts differ. There are other charts that are different and this causes 

confusion, with other charts having 6/15 and the others not having 6/15. 

Sis R: The good thing is we don’t treat we just refer to Ophthalmologists or Optometrist if 

we suspect anything. 

Researcher; Tell me more about the lessons learned from the program that can be 

applied in the future? We can talk in particular about the vision screening since it is 

included in the school health policy? Since it’s your field of expertise your input will be 

valuable. 

Sis R: The school health program is a good program, it’s working very well because it 

takes care of children who are not well when the parents are at work. Most of the time 

parents don’t take their children to the clinic. I wish we can have a team with the PHC 

nurses, Optoms, with a mobile bus like we have heard about the other districts in Gauteng 

(e.g. Tshwane). This will help because after the identification of the problem, treatment 

can be given on the spot to the children in need of treatment. 

Sis M: Yes, I agree that it is a good program. It helps also to identify children with learning 

problems. 

Researcher: What do you think should be improved with the program? 

Sis M: The program should be taken seriously by the schools and the teachers. That will 

make our work much easier. 

Sis S: It is definitely a good program, we can be able to identify the neglected children. 

An investigation is usually undertaken to confirm negligence with the parents, especially 

where we suspect negligence. But if the consent forms are not signed it becomes difficult 

for us because we are not allowed to touch the child. 

Sis RD: Meetings with the parents of children are held in the evenings or over the 

weekends. If we can be invited to do a presentation at these parents meetings with the 

school, then we can be able to do our job properly. 
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Sis S: It is also important that the schools take us seriously, as we have said earlier that 

the consent forms sometimes are not given to the children or they are not signed by the 

parents. Even the rooms we are supposed to work in are not in a good condition, you find 

them giving us small rooms with no good lightning to work from. 

Nur N: Our team is doing well enough, including in giving education on health promotion. 

This is an important part of School Health, since you educate people about taking good 

care of themselves. Working with the young ones especially those in the foundation phase 

is important for early detection of any abnormalities, because the earlier these problems 

are identified the easier it will be to treat.  

Researcher: Any other comments you would like to make regarding the vision screening 

program? 

Sis S: I just wanted to emphasize that training is very important for us to get the 

knowledge. 

Researcher: But how much time do the Optometrist take to give training on vision 

screening? 

Sis S: They just talk to us for a few hours 

Researcher: What is the meaning of those numbers like the 6/6, 6/9 etc.… on the Snellen 

Chart? 

Sis RD: No we don’t know, we just get to be told that 6/6 is good and anything else that 

is not 6/6 is poor vision. 

Researcher: Is there anything else that you would like to talk about regarding vision 

screening included in the school health program? 

No response. 

 

Thank you very much for your input in this discussion. Please note that I value your 

participation, and the shared experiences.  
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TRANSCRIPT FOR FOCUS GROUP 3      21/06/2017 

PARTICIPANTS:  

Sis S: Professional Nurse 

Sis N: Professional Nurse 

Nur J: Auxillary Nurse 

 

INTRODUCTION 

A focus group discussion was held on the 21/06/2017 in Kempton Park, Ekurhuleni North 

district in Gauteng. Two professional nurses (doing school health) and one auxillary nurse 

participated in the study. Before the discussions took place the participants were informed 

about the study and their role in participating, and the ethical issues related to their 

participation. Subsequent to that the participants were asked to sign the consent forms to 

participate in the study and to be audio taped. Participants were informed that code 

names will used as we proceeded with the discussions for the purpose of 

anonymity/confidentiality. 

Before the discussions could take place I introduced myself as follows: My name is Ingrid 

Thokozile Metsing I am a PhD student, doing research in vision screening with the aim to 

develop strategies to enhance vision screenings at the primary health care level. 

 

DISCUSSIONS 

Researcher: Tell me about your vision screening training. I know that you have had 

training as school health nurses, but I want in particular the vision screening training. 

Sis S: As a SHN I was just appointed as a PN & I was asked to join the SH team. Before 

we do screenings in schools we were taken for training. It was not a formal training, should 

I say mmmm…it was just basically to let you understand what is SH about from the policy 

and what was expected from us as SHNs. Because, remember that our program involves 

a lot of things (meaning we screen for other things vision, hearing etc……), so it was just 

a training of one week in which we were told about how to screen for vision, hearing and 

other things such as mental assessments whatever is involved  in the program. So, for 

VS they also usually invite different Optometrists from the district and then they will be 

guiding us using the chart. Thereafter they will do the practicals after the training to see if 

we understood how to test the children’s vision. 

Researcher: So then Sis S there is the theory part and the practical part? 
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Sis S: Yes, there is the theory and the practical part. 

Researcher: Is it only the VA taking that you are taught about, or are there other tests that 

you get to be taught about? 

Nur J: Yes it’s only the VA measurements we are taught about. 

Sis N: The Optometrists will also like demonstrate to us during training. They will teach 

you how it works, how you read the VA’s, how far the kid should be and how to record it. 

So they like train you about identification of abnormalities of the eyes as well. 

Researcher: In terms of training do you get to be trained to do the VS in one week, the 

other week train for screening hearing and the other week train for oral health screening, 

since your health screenings is not only focussed on vision according to your record 

cards? 

Nur J: No the training for screening different health problems takes place in one week. 

Sis S: In one week for one day we are trained to do the VS, the next day is that and the 

other…..It’s like a program before tea you will do training for VS, after that there will be 

training for something else, just like that for the whole week. 

Sis N: But not everyone gets a chance to do that training. It’s a limited number of people 

allowed. 

Researcher: How many times do you go training? 

Sis S: Once a year….. 

Sis N: So unfortunately it’s not everyone that goes for training, but when I come back from 

training I have to train the others. It depends on how many they want from the district. 

Researcher: So it’s the districts that organizes that? 

Sis N: No in fact its National that organizes the training, they inform the districts about the 

number of people they want sent for training.  

Researcher: Tell me more about your VS training, because my interest is in vision. What 

other tests are taught about besides the VA measurements: 

Sis S: We are taught about the Snellen Chart, that is the main thing we are taught about. 

Remember we just screen and refer we don’t treat. The Snellen Chart is the only test that 

guides us on whether to refer the child or not. 

Nur J: We were also taught about identification of ocular diseases. 

Researcher: Were there any other procedures that you were taught in identifying those 

eye diseases? 
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Sis N: No, we know the symptoms for in case there is conjunctivitis, we can identify it with 

the discharge, and redness of the eyes or any white spot in the eye we refer. So we just 

observe the eyes and refer where necessary. 

Researcher: How is it for you to do VS for children in the foundation phase (Gr R) to the 

Senior Phase? In terms of capacity, what works for you? 

Sis S: We don’t screen the Gr R kids because it’s difficult for them to follow the 

instructions. So we start in Gr 1. It is a bit difficult with some of them but not all of them, 

remember they are not the same. 

Sis N: Remember some of the kids in Gr R cannot recognize the letters they confuse 

them, thus they cannot follow the instructions. We therefore screen all the Gr 1 allocated 

for in the area. 

Nur J: … and we only screen those with the signed consent forms. 

Researcher: Any challenges experienced with the consent forms? 

All: We have a lot of challenges with the consent forms…. 

Sis N: Remember that we don’t only concentrate on the Gr 1, if maybe let’s say there is 

a child in Gr 2 and above with visual problems, the teacher will inform us about that child, 

and they will be visually screened. Even the albinos, all the albinos in each school we see 

them.  

Researcher: What about those children with learning problems? 

Nur J: They also get to be referred to us by the teachers for vision screening. 

Researcher: How is your communication with the teachers or with the schools? 

Sis S: The schools are different, they communicate differently it depends on each school. 

In the other schools we know there will always be a teacher or someone we are working 

with. They will always have the information about the learners needing VS. She will 

prepare herself for us, because we book in advance before going to the schools. In the 

other schools they don’t even come to us. When we go to the schools we inform the 

school that even children with learning problems should be referred to us. 

Nur J: Some schools don’t even want to know how we work, but in other schools the 

teachers will come with the learner when they have the health screening. 

Sis S: But I will say in most of the schools communication is good. 

Researcher: Just for further clarification for children in the higher grades i.e. in Gr 2 and 

above, for you to screen those children do you depend on referrals? 

Sis N: Yes we do… 
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Nur J: No we screen all the Gr 8 who are in the senior phase as well. 

Researcher: How do you find vision screening, do you think it’s worth including it in the 

school health program, are the tests included in the school health policy helping to identify 

children with visual problems? 

Nur J: Yes, we think VS is important to be included in the school health program. We 

have identified children with visual problems using the Snellen Chart especially in the 

informal settlements, like in such areas as Tembisa.  For the schools in town it’s not as 

bad because lots of parents can afford to take their kids to Optoms, with the rural areas 

there are lots of problems there. 

Sis S: We just wish if we had enough Optoms because we have lots of referrals. 

Researcher: In terms of referrals where do you refer the children to and how is the 

feedback? 

Sis S: That is our big challenge. Our big challenge with the referral is.. let’s start from the 

parents although it’s not all the parents. Remember we write the referral letters and give 

them to the children, you find that most of the parents won’t act, so it doesn’t help when 

we refer since nothing is done from home. 

Sis N: One other thing is that we don’t have enough Optoms. We don’t get feedback from 

them. On our referral letters there is a follow-up form the Optoms have to complete, we 

expect the completed forms to be sent back to us unfortunately we never get them back, 

it will be here and there and there…. 

Nur J: Yes, we do get problems with feedback, we refer but we don’t get good feedback 

to be satisfied, to say yes we are winning, and say we are getting somewhere. 

Researcher: Are the Optoms you referring to working for the district or are they private 

Optoms? 

Sis S: There used to be private Optoms that we used to work with, but they (meaning 

management)  have stopped and now they have introduced the district ones. Now it’s a 

lot for the Optometrist, because you find that there is just only one Optometrist working 

for the clinic. They are also rotating, ours she goes one day to one clinic and other days 

to the other clinics. She is here on certain days and not everyday. 

Sis N: She rotates the clinics. She has a booking system and when she gets here she is 

already fully booked. 

Nur J: Yes she is, you find that she is fully booked with chronic conditions patients such 

as those with HTN and SD. 
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Sis N: So, when will she be able to see all those kids referred to her? It is definitely a big 

challenge. 

Researcher: Tell me about the Snellen chart, how do you find it, are you comfortable in 

using it? What criteria do you use to refer children with visual problems? 

Sis N: Remember again like sometimes we do have smaller workshops with Optoms in 

the district. When we go there she will explain to us when to refer and how to use the 

Snellen Chart. Like for example we were informed that children in Gr1 with 6/7.5 vision 

should not be referred, we therefore refer according to the information given to us, thus 

we know when to refer and the workshops helps us a lot. 

Researcher: How do you find the response of the children with using the Snellen Chart, 

are there any challenges experienced with the children? Do you find it easy to use? 

Sis N: In the children with learning difficulties you find that there is a problem. But most 

children respond very well to the chart. 

Researcher: How would you feel if there can be an additional test to the VA 

measurements? Do you think you will be comfortable with an additional test, what will be 

the challenges in adding more tests to the VS? 

Sis S: Meaning that we measure the VA’s and do another test? 

Researcher: Yes. 

Sis N: If it means we are going to do the whole class, then it is going to be a big problem. 

Remember we are working only at a certain period. We are not enough, there is only 4 of 

us. We have to finish screening one class and go to the next class. If we have to do an 

additional test it means we will have to screen one class for 2 days, and it means that we 

have to stay in one school for 2 weeks. But it might work if we only screen those identified 

with serious problems, yes we can then start screening  those and see how far we can 

go with that. 

Researcher: What will exactly be the problem? 

Sis S: Time will be an issue… 

Sis N: Yes time will be a problem. Remember we have many schools to screen, and you 

find that there are school holidays, campaigns etc… and there is a break somewhere 

during the year so all those activities have to be accommodated in our screening 

schedule. Since we have almost 30 schools to visit, time won’t allow us to finish all those 

schools plus the high schools. 

Nur J…and even the Snellen chart itself it takes time especially with the little ones………. 
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Sis S: If the other additional test you are talking about will replace the Snellen chart and 

will be faster to do, then it will be acceptable to us. 

Researcher: What do you think could be done or needs to be done to accommodate an 

additional test, especially if it is necessary? Please note that time in this case can be 

considered. 

Sis N: As Sis S has said, I think if there is an additional test it will be fine if we do it on 

kids identified to have visual problems. Like maybe with the E chart, let’s say a child has 

difficulties with it, then we can use that other additional test for double checking, but not 

for all the Gr 1’s. This is because you find that maybe one school has 4-5 classes of Gr 

1’s. It will definitely be a challenge. 

Sis N: It also depends on the number of children in a class. Sometimes other classes 

have approximately 60 children and maybe 95% have signed consent forms. Remember 

we are not only concentrating on VS we are also doing other tests. 

Nur J: I am also thinking about the other challenges we have in terms of space. You 

sometimes find that the rooms we have to conduct the health screenings are very small 

and it becomes difficult to measure the 6m. Maybe if there is a test that we can do that 

does not require the 6m distance, since we always work at that distance. 

Researcher: Tell me what do you think about modern technology (e.g. softwares etc…), 

do you think it may be considered by the DOH, or can it be acceptable to yourselves 

especially if it’s got all the good qualities of VS? 

Sis N: It will be ideal, however the might be concerns related to the budgets. But for us if 

it makes our work easy providing quality VS then we can appreciate having that kind of 

equipment. 

Sis S: Anything of technology that can make our lives easier can be acceptable. 

Especially if it’s good. Obviously it has financial implications, thus it will depend on the 

budget and the training of the SHN. 

Researcher: Is there anything more that you would like to talk about related to the follow-

ups, what works for you and what doesn’t? 

Sis S: Since we are having follow-up problems it will be interesting to hear from the 

Optometrists, about the challenges they have, and that might help us to understand and 

work with them. 

Sis N: If the Optometrists were able to go with us sometimes when we do VS that would 

help. Some parents you find them having problems of taking their children to an Optom 
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because they are working or they are living with grandparents. Or the alternative would 

be for us to do VS and then we put together a list of those children with visual problems. 

Then the list gets to be given to the Optom who can then go on the days they are available 

to go test the children identified with visual problems maybe that can work. 

Researcher: Tell me more about your capability of managing to screen all the allocated 

schools. I know we spoke about this earlier, but I just need further clarification on the 

coverage of the allocated schools to your team in terms of SH screening. 

Sis S: Now lately they have introduced the HPV campaign in SH, and it comes 2x a year. 

They have introduced the other teams to assist with the HPV campaigns. What used to 

happen in the past is that when we were doing the campaigns the screenings would stop 

completely. Now the campaign for HPV is done concurrently with the screenings and on 

that note we will be able to screen all the allocated schools, since this is a new thing I 

think it will help because in the past we used to stop the health screenings for 2 months. 

Nur J: They are also trying to have 2 teams instead of 1 and looking at increasing the 

number of SHN’s. 

Researcher: How many schools does your team have to screen per year? 

Sis S: ±30 primary schools and also approximately > 10 high schools….. Depending on 

how big the schools are we visit them for one week or 3-4 days. We never stay for 1 day 

in one school. 

Sis N: Another challenge with the district Optoms., is that remember we said when they 

are available they come with us to the schools. The problem is that some of them don’t 

have enough equipment. Even if they come with us to the schools they still use the 

Snellen chart only, and refer to the hospital or Ophthalmologists. It therefore doesn’t help 

or make any difference related to the follow-ups and making sure that children get a full 

diagnostic examination. 

Nur J: But it was better in the past when we worked with the private Optoms. Because 

they will give us glasses and they would leave them with us and we will make sure that 

the children get them. We used to be able to monitor the progress in terms of follow-ups. 

But now really it is also frustrating 

Sis N: …..and the private Optoms used to visit the schools with their equipment. She will 

be having a list of children’s names needing to be visually evaluated. The Optom will then 

call the kids according to whatever classroom they were in and do a full eye examination 
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on them. After the glasses were ready then the Optom would call us to pick up the 

spectacles and take them to the schools to give to the children concerned. 

Researcher: So you think it will work well for you if Optoms are there with you when you 

do the VS’s? 

Sis S: Not necessarily, even if they go to the schools after we have done the screening 

to identify children with visual problems that will help. 

Sis N: Remember that we are working with children. Sometimes you find that the referral 

letters or consent forms are left in the bags or thrown in the streets and not given to the 

parents. 

Nur J: Maybe like in Quintile 1 schools they should not consider giving the consent forms 

to the children for the parents to sign. Because we have noticed that the children with no 

consent forms are the ones with visual problems. Maybe even if we are to screen them 

without the consent forms, because you know that some of the children live with their 

grannies who cannot read. 

Nur J: Again the problem we have with the consent forms is that you find that the parent 

says no we must not screen their children’s eye, but when you look at the eyes you can 

see that this child has a problem. When you ask the parents why don’t they let their 

children visually screened, they will tell you that the grandfather to the child has the same 

problem and the condition is therefore in the family, but as a nurse when you look at the 

eyes one can see that the child needs help, the sad thing is that you cannot touch them. 

Researcher: Tell me about the role of the health promoters? Remember they have to give 

education on promotion and prevention of health problems, who do they talk to? 

Sis S: They talk to the children, remember they go to schools with us, before we start with 

the screening they will explain everything from hygiene to the children. 

Researcher: So the parents don’t get to be informed or invited to attend the health 

education presentations? 

Sis S: That is the unfortunate problem we have with the meetings because they are held 

on weekends or in the evenings and we don’t manage to attend them so that we can 

address the parents. Meetings with the parents can also be worthy because we can use 

them to explain the importance of the consent forms.  

Nur J: I also think they don’t understand how to complete the consent forms. Instead of 

the parents ticking the yes, yes…. They tick both the yes and no sides and then we get 

confused since it is not clear whether the parents want their children to be screened and 
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this disadvantages the child in need of help.  Every year the consent form is amended to 

reach out to the parents but it’s without any success. 

Sis N: The other thing is that the consent form is written in English only at least if they 

can introduce the other languages. 

Researcher: Tell me more about the lessons learned from the program that can be 

applied in the future? We can talk in particular about the vision screening since it is 

included in the school health policy? Since it’s your field of expertise your input will be 

valuable. 

Nur J: I wish we can also have a psychologist to refer children to and a dietician, most of 

the children we come across, have emotional problems and weight problems. (Irrelevant 

to my study). 

Sis S: But another thing with the challenges we have is the transport. In visiting the 

schools we have a lot of equipment and instruments to carry, lack of proper transportation 

hinders our performance. Also if we can have more than 1 team per district, enough 

equipment we can be able to reach out. 

Sis N: I also think if we can have multidisciplinary teams concentrating of the school health 

services it will make it easier for the identification and management of those children 

identified to have any health problems. The teams can also have Optoms. However we 

are aware that they are also loaded with work, but that will help in attending to children 

with problems immediately. 

Nur J: I also think if we can have the information brochures with the colourful pictures to 

explain the problems with the eyes and what to look for. Or school health to be advertised 

on radio, TV etc….. so that parents can understand the importance of school health. The 

same as what was done to educate people about how to vote. 

Sis S: There is no advert on the importance of school health. 

Sis N: Also if we can be involved in coming up with the ideas like for e.g. the consent 

forms, we can give ideas about how it will work. Also if the department of Education or 

DOH….can appoint 1 sister to be in charge of 4-5 schools. So that if the SHN gets to the 

schools they at least know who to communicate with directly. She will at least have a 

register of all the children needing health screenings and help with the monitoring of 

follow-ups.  
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Researcher: Thank you very much for your input in this group discussion. Please note 

that I value your participation, and the shared experiences.  
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ANNEXURE O 

 
PEER REVIEWS 
 
REVIEWER A  
 
How clear are the strategies? The strategies were clear and elaborate. 
 
Are the strategies achievable? The strategies can be achieved. 
 
Are the strategies objectives practical? The strategies are pragmatic and bear a close 
relationship with 
the building blocks of a health system 
 
Generality of strategies: Can the strategies be used in all screening practices? These 
strategies are 
quite adaptable to all screening practices 
 
Can the strategies be used in other situations? These strategies are applicable to and in 
early childhood development 
 
Do you think the strategies are realistic for the school vision screening program? These 
strategies are not only practical but realistic 
 
Clinical significance and usefulness of strategies 
How relevant are these strategies? They are relevant in the context of child and youth 
health care 
 
Is the purpose of these strategies important to Optometry? Not only to Optometry and 
Eye Health but the broader health arena especially child and youth health 
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REVIEWER B  
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ANNEXURE P 

RAW DATA COLLECTED FROM SCHOOLS IN EKURHULENI 

FOUNDATION PHASE 

 

   CONVENTIONAL SPECTRUM 

Code Gender AGE 

SNELLEN  
ILLITRATE E VA'S STEREO 

NPC 
TIME(s) 

LEA SYMBOLS VA'S 
STEREO SUPPRES TIME(s) 

BE RE LE Break Recov BE RE LE 

Gr 1                

1 M 6 0.83 0.91 1.10 30 2 4 370 0.63 0.63 0.63 √ √ 190 

2 F 6 2.29 2.29 9.55 x x x 420 1.66 1.15 20.00 x x 145 

3 F 6 0.83 0.87 0.87 40 5 8 310 0.63 0.66 0.66 x √ 249 

4 F 6 5.00 5.00 10.00 x x x 480 3.98 6.92 8.00 x √ 340 

5 M 6 1.25 1.25 1.25 x x x 450 0.95 0.95 0.95 √ √ 279 

7 M 7 0.83 0.87 0.87 50 5 10 360 0.66 0.66 0.66 √ √ 255 

8 M 7 0.87 0.91 0.95 500 3 7 359 0.69 o.69 0.66 √ √ 250 

9 M 7 0.83 0.87 0.91 250 2 8 445 0.63 0.63 0.63 √ x 255 

10 M 7 0.83 0.83 0.83 100 4 7 474 0.63 0.73 0.69 √ √ 225 

66 F 8 0.91 1.05 0.95 50 x x 410 0.66 0.73 0.69 √ √ 230 

12 M 7 0.83 1.10 1.74 x x x 490 0.69 0.69 1.10 √ √ 310 

13 M 8 1.10 1.59 1.74 100 2 5 480 1.09 1.59 1.74 √ √ 240 

11 F 7 0.87 1.10 0.83 50 4 7 540 0.63 0.63 0.63 √ √ 275 

19 M 8 1.05 1.15 1.66 70 3 7 600 0.66 0.80 0.80 √ x 239 

82 F 7 0.87 0.91 1.10 40 4 7 550 0.73 1.05 1.05 √ √ 245 

Gr 2                

6 F 7 0.83 0.83 0.83 20 2 4 390 0.63 0.63 0.63 √ √ 225 
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15 M 8 0.83 0.87 0.87 50 3 7 359 0.63 0.63 0.63 √ √ 239 

18 F 8 0.83 0.83 0.83 60 2 7 385 0.83 0.83 0.80 √ √ 245 

Gr 3                

23 M 9 0.83 0.83 0.83 30 2 6 360 0.63 0.63 0.63 √ √ 240 

22 F 9 1.05 1.05 1.35 x 4 7 370 1.05 1.05 1.15 √ √ 252 

21 M 9 0.83 0.83 0.83 40 4 10 340 0.66 0.63 0.63 √ √ 240 

20 F 8 1.59 1.59 1.59 70 3 7 455 2.00 2.00 2.00 x √ 244 

14 F 8 0.83 0.83 0.83 50 4 7 340 0.63 0.63 0.63 √ √ 308 

17 F 8 0.83 0.83 0.83 100 4 7 355 0.66 0.80 0.80 √ √ 285 

16 M 8 0.83 0.83 x x x x 380 0.63 0.63 x x x 120 

 

FOUNDATION PHASE 

   CONVENTIONAL SPECTRUM 

Code Gender Age 

SNELLEN 
ILLITRATE E VA'S 

STEREO NPC TIME 
(s) 

LEA SYMBOLS VA'S 
STEREO SUPPRES TIME(s) 

BE RE LE  Break Recov BE RE LE 

Gr 1                

83 F 6 0.83 0.87 0.9 50 x x 420 0.63 0.63 0.63 √ √ 300 

85 F 6 0.83 0.73 0.8 X x X 450 0.83 0.87 0.83 √ √ 390 

86 F 5 1.1 1.82 1.8 x x x 430 0.66 0.66 1.15 √ √ 308 

87 M 6 1.1 1.15 1.2 70 x X 500 0.63 0.63 0.63 √ √ 295 

88 F 6 1.59 1.74 1.7 X x X 420 1.00 1.15 1.28 √ x 360 

89 M 6 0.83 1.82 1.1 70 x X 425 0.63 0.63 0.63 √ √ 335 

90 M 7 0.91 1.82 1.4 80 x X 479 0.66 0.66 0.66 √ √ 346 

91 F 6 0.95 1.82 2.5 x x x 465 0.87 1.10 1.15 x x 265 

92 F 6 0.83 0.83 0.83 70 5 8 425 0.63 0.63 0.69 √ √ 305 

93 M 7 0.91 1.05 1.10 70 2 5 470 0.63 0.63 0.63 √ √ 350 
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94 F 6 0.83 0.83 0.91 40 3 7 410 0.87 0.91 0.83 √ √ 310 

95 M 8 7.59 8.71 8.71 x 15 20 450 4.79 6.61 6.61 x √ 330 

Gr 2                

96 F 11 0.83 0.83 0.83 20 4 8 680 0.83 0.83 0.83 √ √ 360 

97 F 9 0.83 0.83 0.83 25 2 6 500 0.66 0.66 0.66 √ √ 310 

98 F 8 0.83 0.83 0.87 x x x 450 0.87 0.87 0.87 √ √ 308 

Gr 3                

99 M 9 0.83 0.83 0.83 70 2 5 480 0.66 0.66 0.66 √ √ 319 

100 F 9 0.83 1.00 1.00 40 2 6 505 0.83 0.76 0.83 √ √ 362 

101 F 11 0.83 0.83 0.83 50 3 5 465 0.63 0.63 0.63 √ √ 400 

102 M 9 0.83 0.83 0.83 40 5 7 478 0.63 0.63 0.63 √ √ 322 

103 F 9 0.83 0.83 0.83 25 2 6 490 0.69 0.69 0.69 √ √ 320 

 

FOUNDATION PHASE 

 CONVENTIONAL SPECTRUM 

Code Gender Age 
SNELLEN ILLITRATE E VA'S 

STEREO 
NPC 

TIME(s) 
LEA SYMBOLS VA'S 

STEREO SUPPRES TIME(s) 
BE RE LE Break Recov BE RE LE 

GR1                

142 M 7 0.87 0.87 1.10 40 4 7 480 0.63 0.63 0.63 √ √ 310 

143 F 6 0.87 1.05 1.05 30 2 5 465 0.69 0.66 0.66 √ √ 375 

144 M 7 1.25 1.41 1.66 30 3 5 436 1.24 1.28 1.24 √ √ 320 

145 M 7 0.87 0.87 1.10 50 2 6 478 0.63 0.63 0.63 √ √ 299 

146 F 6 0.83 0.83 0.87 250 2 4 419 0.63 0.63 0.63 √ √ 370 

147 M 6 1.00 1.05 1.00 70 2 5 425 1.05 1.10 1.10 √ √ 330 

148 F 7 0.83 0.83 0.83 25 4 7 470 0.63 0.63 0.63 √ √ 320 

149 M 7 0.67 0.83 0.87 50 3 7 467 0.63 0.63 0.63 √ √ 375 
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150 F 6 0.67 0.67 0.67 70 6 9 455 0.63 0.63 0.63 √ √ 322 

151 F 6 0.83 0.91 0.91 70 4 7 410 0.63 0.63 0.63 √ √ 370 

152 M 5 0.83 0.83 0.87 25 5 8 530 0.63 0.66 0.63 √ x 375 

153 M 7 0.83 0.91 0.87 70 3 7 475 0.63 0.63 0.63 √ √ 375 

154 F 6 0.95 1.06 1.15 70 2 6 455 0.83 1.91 0.91 √ √ 435 

155 F 6 0.83 0.83 0.83 70 7 10 440 0.83 0.83 0.83 √ √ 356 

156 M 6 0.83 0.87 0.87 X 3 6 418 0.66 0.63 0.69 √ √ 309 

157 M 6 1.74 1.74 2.68 140 4 7 525 1.24 1.28 1.24 √ √ 450 

158 M 6 0.83 0.87 0.91 250 3 6 546 0.63 0.63 0.63 √ √ 388 

159 M 6 0.87 0.83 0.91 30 3 5 485 0.63 0.63 0.63 √ √ 349 

160 M 6 0.95 0.95 0.91 25 x x 405 0.76 0.63 0.76 √ √ 370 

161 F 6 0.67 0.67 0.67 400 3 5 445 0.63 0.63 0.63 √ √ 395 

162 F 6 0.83 0.83 0.83 30 3 5 529 0.63 0.63 0.63 √ √ 388 

163 F 7 0.91 0.83 0.91 70 5 7 505 0.63 0.66 0.63 √ √ 405 
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INTERMEDIATE PHASE 

 

School A 

 CONVENTIONAL SPECTRUM OPTEC 5000  

cod
e 

se
x 

ag
e 

SNELLEN  NPC 
TIME 

(s) 
SLOAN    Distance VA Near VA PHORIA 

TIME 
(s) 

BE RE LE STEREO Break Recover  BE RE LE 
STE
REO 

SUPPRE
S 

TIME 
(s) 

BE RE LE BE RE LE 6m 40cm  

Gr4                         

24 M 9 1.05 1.05 1.05 30 TBN  205 1.00 1.28 s √ √ 330 1.67 2.50 2.50 1.20 1.20 1.20 -0.66 -1.50 380 

25 M 10 1.49 1.49 2.00 500 TBN  240 2.50 1.66 2.00 x x 255 1.49 1.49 1.49 1.49 1.49 1.49 -5.00 -7.00 350 

26 F 10 1.10 1.10 1.15 140 3 7 299 1.05 1.10 1.05 √ √ 315 1.67 1.67 1.49 1.00 1.00 1.00 0.33 -1.50 370 

27 F 10 0.75 0.75 0.75 25 6 10 268 0.63 0.63 0.63 √ √ 313 1.49 1.67 1.00 1.20 1.49 1.67 6.33 -1.50 350 

28 M 10 0.75 0.75 0.75 40 6 10 299 0.63 0.63 0.63 √ √ 320 1.20 1.49 1.20 1.00 1.49 1.20 2.33 -6.00 300 

29 F 10 0.83 0.83 0.83 30 4 7 327 0.63 0.63 0.63 √ √ 319 1.20 1.20 1.20 1.00 1.00 1.49 -0.66 -3.00 300 

30 F 10 0.75 0.75 0.75 40 TBN  217 0.83 0.83 0.83 √ √ 320 1.00 1.00 1.00 1.00 1.00 1.00 3.33 -1.50 345 

79 M 11 0.63 0.63 1.10 70 5 7 229 0.83 0.83 2.10 √ √ 270 1.20 1.20 1.20 1.20 1.20 1.20 -0.66 -1.50 345 

78 F 10 2.88 3.02 3.02 30 TBN  240 3.46 3.46 3.46 √ √ 299 2.50 2.50 3.33 1.20 1.20 1.20 0.33 -6.00 330 

Gr5                         

77 F 11 0.83 0.87 0.91 40 5 7 250 0.73 0.73 2.20 √ √ 250 1.00 1.00 1.00 1.00 1.00 1.00 0.33 -6.00 319 

76 F 11 1.05 1.05 1.15 40 5 7 248 1.28 2.10 2.10 √ √ 295 1.67 2.00 2.00 1.00 1.00 1.00 2.33 -6.00 290 

75 M 11 0.83 0.83 0.83 40 7 10 250 0.63 0.66 0.69 √ √ 240 1.00 1.00 1.00 1.00 1.00 1.00 0.33 -6.00 335 

74 F 10 1.00 1.00 1.10 20 TBN  240 0.63 0.69 0.66 √ √ 255 1.00 1.00 1.00 1.00 1.00 1.00 0.33 -6.00 340 

73 F 10 2.19 3.03 3.03 40 TBN  240 2.00 2.00 2.00 √ √ 310 1.67 2.00 2.00 1.00 1.00 1.00 1.33 -6.00 355 

72 M 10 1.05 1.00 1.10 40 2 5 240 0.69 1.00 1.05 √ √ 315 1.20 1.20 1.20 1.00 1.20 1.00 1.33 -4.50 321 

71 M 10 3.98 
10.0

0 
3.98 0 3 9 295 3.46 1.59 3.98 √ √ 255 5.01 10.00 5.01 1.20 3.33 1.20 1.33 -1.50 415 

70 M 10 0.91 1.19 0.91 70 3 8 265 0.73 1.25 0.80 √ √ 260 1.20 1.67 1.67 1.20 1.20 1.20 2.33 -6.00 330 

69 F 10 3.03 3.33 3.33 200 7 9 270 2.63 3.80 4.17 √ √ 320 2.50 3.33 3.33 1.20 1.20 1.20 0.33 -4.50 339 
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68 F 10 1.66 1.35 3.31 x x 0 255 1.66 1.74 3.31 X x 255 1.49 1.67 1.67 1.20 1.20 1.20 1.33 -4.50 530 

67 F 10 1.00 1.00 1.32 20 4 10 250 0.80 1.10 0.83 √ √ 250 1.00 1.00 1.20 1.00 1.00 1.00 0.33 -4.50 335 

63 M 11 0.91 0.87 1.05 x x 0 192 0.87 0.87 1.15 X x 315 1.00 1.00 1.00 1.00 1.00 1.00 -0.66 -6.00 338 

62 M 12 0.95 0.95 0.83 70 3 7 248 0.95 0.95 0.95 √ √ 325 1.49 1.67 1.67 1.20 1.20 1.20 0.33 -6.00 355 

61 F 11 0.83 0.83 1.10 20 4 7 240 1.00 1.00 1.00 √ √ 335 1.20 1.20 1.20 1.00 1.00 1.00 0.33 -6.00 333 

60 F 10 1.35 1.32 1.32 70 3 6 246 1.35 3.31 3.31 √ √ 325 1.00 1.00 1.00 1.00 1.00 1.00 -0.66 -6.00 289 

59 F 10 0.83 0.83 0.83 50 3 6 256 0.83 0.83 0.83 √ √ 290 1.00 1.00 1.00 1.20 1.20 1.20 0.33 -4.50 377 

58 M 11 0.83 0.83 0.83 200 3 6 256 0.83 0.91 0.83 √ √ 250 1.00 1.00 1.00 1.20 1.20 1.20 -0.66 -6.00 330 

Gr6                         

80 M 12 0.83 0.83 0.83 25 2 7 240 1.05 1.15 1.20 √ √ 300 1.49 1.67 1.67 1.20 1.20 1.20 1.33 -4.50 349 

65 F 12 1.00 1.00 1.10 250 TBN  260 1.05 1.05 1.10 √ √ 310 1.49 1.67 1.49 1.20 1.20 1.20 0.33 -3.00 315 

64 F 11 1.10 1.38 1.38 40 4 7 250 1.66 2.19 2.00 √ √ 300 1.49 1.49 1.49 1.00 1.00 1.00 2.33 -4.50 335 

56 M 12 0.83 0.83 0.83 40 4 7 245 0.63 0.63 0.63 √ √ 330 1.20 1.20 1.20 1.20 1.20 1.20 0.33 -3.00 295 

55 M 11 0.83 0.83 0.83 70 4 7 245 0.72 0.63 0.63 √ √ 350 1.67 2.00 2.50 1.20 1.49 1.49 3.33 -3.00 355 

57 M 12 0.83 0.83 0.83 70 TBN  240 0.63 0.63 0.63 √ √ 275 1.49 1.49 1.67 1.20 1.20 1.20 2.33 -3.00 399 

54 F 13 0.83 0.83 0.83 40 5 7 300 0.63 0.63 0.63 √ √ 245 1.20 1.20 10.00 1.00 1.00 1.00 3.33 -6.00 370 

31 F 12 0.83 0.83 0.83 100 5 7 255 0.63 0.63 0.63 √ √ 318 1.49 1.49 1.49 1.20 1.20 1.20 2.33 -7.50 327 

32 F 12 0.87 0.87 1.15 40 5 7 260 0.69 1.10 0.91 √ √ 330 1.20 2.00 5.01 3.33 3.33 3.33 -3.66 -10.50 320 

33 F 12 0.87 0.87 0.83 40 4 7 240 0.63 0.63 0.63 √ √ 340 1.20 2.00 5.01 2.00 2.50 5.01 -0.66 0.00 300 

81 M 12 0.83 1.10 0.83 40 2 5 260 1.05 1.15 1.20 √ √ 345 1.20 1.49 1.49 1.20 1.20 1.20 2.33 -6.00 305 
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INTERMEDIATE PHASE 

 

School B 
 CONVENTIONAL SPECTRUM OPTEC 5000 

Cod
e 

Se
x 

AGE 

SNELLEN 
STEREO 

NPC  SLOAN 
STEREO SUPPRES Time 

(s) 

Far VA Near VA PHORIA  

BE RE LE Break Reco
v 

 BE RE LE BE RE LE BE RE LE 6m 40cm 
Time 

(s) 

GR4                         

104 M 11 0.83 0.83 0.83 20 4 7 270 0.66 0.66 0.66 √ √ 265 1.00 1.00 1.00 1.00 1.00 1.00 1.33 -3.00 310.00 

105 M 10 1.20 1.20 1.66 70 3 7 290 1.10 1.15 1.15 √ √ 270 0.92 1.20 1.49 1.20 1.20 1.20 0.00 -4.50 310.00 

106 F 9 0.83 0.83 0.83 20 2 6 240 0.63 0.63 0.63 √ √ 250 0.92 1.00 1.00 0.92 0.92 0.92 -0.66 -4.50 305.00 

107 F 9 0.83 0.83 0.83 30 4 7 245 0.83 0.83 0.83 √ √ 260 1.00 1.00 1.00 1.00 1.00 1.00 -1.66 -3.00 250.00 

108 F 10 0.83 0.87 0.83 25 2 5  0.63 0.83 0.66 √ √ 268 0.92 1.00 1.00 0.92 0.92 0.92 3.33 -1.50 290.00 

109 M 12 0.87 1.05 0.83 100 2 8 270 0.66 0.66 0.66 √ √ 290 1.00 1.20 1.20 1.20 1.20 1.20 -0.66 -3.00 298.00 

110 F 11 2.10 2.19 3.13 40 TBN  240 2.10 2.00 2.10 √ √ 260 1.00 1.20 1.20 1.20 1.20 1.20 3.33 -1.50 325.00 

Gr5                         

111 F 11 0.83 0.83 1.15 40 3 8 289 0.87 0.83 0.87 √ √ 270 0.92 0.92 0.92 0.92 0.92 0.92 3.33 -6.00 297.00 

112 F 11 0.83 0.87 0.83 50 TBN  275 0.63 0.72 0.72 √ √ 265 0.92 1.00 1.00 1.00 1.00 1.00 3.33 -3.00 299.00 

113 F 11 0.83 0.83 0.83 50 3 6 285 0.63 0.83 0.83 √ √ 299 0.92 0.92 0.92 0.92 0.92 0.92 0.33 -4.50 300.00 

114 F 11 0.83 0.83 0.83 30 2 5 265 0.63 0.63 0.63 √ √ 250 0.92 0.92 0.92 0.92 0.92 0.92 1.33 -4.50 310.00 

115 M 10 0.83 0.83 0.83 40 3 5 285 0.63 0.63 0.63 √ √ 245 0.92 1.00 1.00 0.92 0.92 0.92 -0.66 -3.00 310.00 

116 M 12 0.83 0.83 0.83 30 10 15  0.63 0.63 0.63 √ √ 240 0.92 0.92 0.92 0.92 0.92 0.92 2.33 -3.00 355.00 

117 M 13 0.83 0.83 0.83 20 TBN  265 0.63 0.63 0.66 √ √ 255 0.92 0.92 0.92 0.92 1.00 1.20 1.33 -4.50 295.00 

118 M 13 0.83 0.83 0.83 25 2 5 240 0.63 0.63 0.63 √ √ 310 0.92 0.92 0.92 0.92 1.00 1.00 2.33 -4.50 320.00 

119 M 12 0.87 0.83 0.87 30 3 6 269 0.66 0.66 0.66 √ √ 285 1.20 1.67 2.00 1.20 2.00 2.00 4.33 -1.50 310.00 

120 M 11 0.87 0.95 0.95 30 4 7 295 0.66 0.63 0.63 √ √ 255 1.20 1.20 1.20 1.20 1.20 1.20 3.33 -1.50 320.00 

121 M 11 0.87 0.91 0.95 20 4 7 265 0.83 0.83 0.72 √ √ 260 1.20 1.20 1.20 1.00 1.20 1.20 1.33 -1.50 359.00 
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122 M 11 0.83 0.83 0.83 20 4 7 278 0.66 0.66 0.66 √ √ 280 1.00 1.00 1.49 1.20 1.20 1.20 3.33 0.00 250.00 

123 M 10 0.83 0.87 0.91 25 4 7 270 0.63 0.66 0.63 √ √ 320 1.20 1.20 1.20 1.20 1.49 1.49 2.33 0.00 305.00 

124 F 10 0.83 0.83 0.83 100 3 5 275 0.63 0.66 0.63 √ √ 255 1.00 1.00 1.00 1.00 1.20 1.20 3.33 -3.00 279.00 

125 M 11 0.83 0.83 0.83 25 3 5 260 0.63 0.63 0.63 √ √ 254 1.00 1.00 1.20 1.00 1.00 1.00 2.33 -1.50 358.00 

126 M 11 0.87 0.87 0.83 40 3 5 272 0.66 0.69 0.66 √ √ 260 1.00 1.20 1.20 1.00 1.00 1.00 -0.66 -1.50 315.00 

Gr6                         

127 F 13 0.83 0.83 0.83 25 3 7 259 0.66 0.66 0.66 √ √ 240 1.00 1.00 1.00 1.00 1.00 1.00 -1.66 -1.50 245.00 

128 F 12 0.83 0.83 0.87 40 4 7 249 0.63 0.66 0.63 √ √ 250 0.92 1.00 1.00 0.92 0.92 0.92 2.33 0.00 320.00 

129 M 11 0.83 0.83 0.83 50 4 7 248 0.63 0.63 0.63 √ √ 240 0.92 0.92 0.92 1.00 1.00 1.00 3.33 -3.00 300.00 

130 M 11 0.83 0.83 0.83 50 3 7 245 0.83 0.83 0.83 √ √ 246 0.92 0.92 0.92 0.92 1.00 1.00 2.33 -1.50 340.00 

131 M 11 2.88 0.32 0.32 70 2 4 255 2.63 3.13 3.13 √ √ 290 2.50 3.33 5.01 1.49 2.00 2.00 3.33 -3.00 315.00 

132 M 12 0.83 0.91 0.87 25 2 4 248 0.83 0.83 0.83 √ √ 245 1.20 1.49 1.49 1.20 1.20 1.20 -0.66 -3.00 299.00 

 

INTERMEDIATE PHASE 

 

School C 
 CONVENTIONAL SPECTRUM OPTEC 5000 

CODE GENDER Age 
SNELLEN 

STE 
REO 

NPC  SLOAN 
STEREO SUPPRES TIME (s) 

FAR VA'S Near VA PHORIA 
TIME 
 (s) BE RE LE Break Recover 

TIME 
 (s) 

BE RE LE BE RE LE BE RE LE 6m 40cm 

164 F 9 0.83 0.87 0.83 30 3 5 240 0.63 0.63 0.66 √ √ 215 0.83 1.25 1.00 1.49 1.49 1.49 1.50 -15.00 522 

165 F 11 0.83 0.83 0.83 70 3 7 230 0.63 0.66 0.66 √ √ 240 1.25 1.25 1.49 1.25 1.25 1.25 3.33 -4.50 318 

166 M 12 0.87 0.87 0.87 25 3 7 240 0.69 0.69 0.69 √ √ 250 1.00 1.00 1.00 1.00 1.00 1.00 -0.66 -3.00 275 

167 F 11 0.91 0.83 0.87 50 3 5 235 0.63 0.63 0.66 √ √ 230 1.00 1.00 1.00 1.00 1.00 1.00 -1.66 -3.00 315 

168 F 10 0.83 0.83 0.83 50 10 15 238 0.63 0.63 0.63 √ √ 230 1.00 1.00 1.00 1.00 1.00 1.00 2.33 0.00 270 

169 F 9 0.91 0.83 1.15 100 2 8 270 0.91 1.66 1.10 √ √ 250 1.00 1.25 1.25 1.25 1.25 1.25 2.33 -1.50 435 

170 F 10 0.83 0.83 0.83 40 TBN  210 0.63 0.63 0.63 √ √ 215 1.00 1.25 1.25 1.25 1.25 1.25 -0.66 0.00 325 

Gr5                         

171 F 11 6.03 6.03 6.03 x x  180 1.28 4.37 1.24 F X 195 x x x x x x x x  
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172 F 10 6.03 1.74 1.74 x x  290 0.87 0.83 0.87 √ x 300 x x x x x x x x  

173 M 10 3.98 3.31 3.98 x x  275 4.00 4.00 5.25 x x 295 x x x x x x x x  

174 M 13 0.83 0.83 0.83 40 7 10 250 0.63 0.63 0.63 √ √ 245 1.00 1.00 0.83 1.00 1.49 1.49 0.33 -3.00 305 

175 M 11 0.83 0.83 0.83 40 2 5 256 0.63 0.63 0.66 √ √ 250 x x x x x x x x  

176 M 11 0.83 0.83 0.83 25 2 5 298 0.63 0.63 0.63 √ √ 268 x x x x x x x x  

177 F 10 1.10 0.87 1.15 200 2 6 285 0.87 1.10 1.28 √ √ 240 x x x x x x x x  

178 F 12 0.83 0.83 0.83 40 TBN  240 0.63 0.63 0.63 √ √ 240 1.00 0.83 1.00 0.83 1.00 1.00 -1.66 -9.00 323 

179 F 12 0.83 0.83 0.83 50 6 9 235 0.63 0.63 0.63 √ √ 240 1.25 1.00  X X X 4.33 -4.50 360 

180 F 11 0.83 0.83 0.83 50 5 7 249 0.63 0.69 0.69 √ √ 270 1.00 1.25 1.00 1.20 1.49 1.49 -0.66 -6.00 321 

181 M 11 0.87 0.83 0.83 70 3 5 295 0.66 0.66 0.66 x x 255 1.00 1.49 1.49 1.49 1.49 1.49 2.33 -1.50 199 

182 M 12 0.83 0.83 0.83 40 4 7 238 0.66 0.66 0.66 √ √ 240 1.00 1.20 1.00 1.20 1.49 1.49 1.33 -7.50 269 

183 F 12 0.83 0.83 0.83 70 TBN  278 0.63 0.63 0.63 √ √ 250 1.00 0.83 x 1.00 1.25 1.20 7.33 -1.50 330 

184 F 12 0.83 0.83 0.83 70 15 20 280 0.63 0.63 0.63 √ √ 295 1.00 1.20 1.25 1.00 1.49 1.49 1.33 -7.50 290 

185 F 12 0.83 0.87 0.87 50 TBN  245 0.66 0.63 0.66 √ √ 240 1.20 2.00 1.49 1.49 2.00 1.49 -1.66 -3.00 370 

186 M 11 0.83 0.83 0.83 50 3 5 256 0.63 0.63 0.63 √ √ 248 1.20 1.20 1.49 1.49 X 1.49 1.33 -1.50 298 

187 M 11 0.83 0.83 0.83 25 3 6 272 0.66 0.69 0.66 √ √ 240 1.00 1.20 1.00 1.20 1.67 1.49 1.33 -1.50 512 

GR6                         

188 M 15 NLP NLP NLP x x  160 NLP NLP NLP x x  X X X X X X X X  

189 M 12 0.83 0.83 0.83 20 3 5 236 0.63 0.63 0.63 √ √ 180 2.50 2.50 2.50 2.50 2.50 2.50 -0.33 -1.50 370 

190 F 12 0.83 0.83 0.83 40 4 7 240 0.63 0.63 0.63 √ √ 250 1.00 1.00 1.00 1.55 1.49 0.92 3.33 0.00 300 

191 M 13 0.83 0.83 0.83 50 13 15 253 0.63 0.63 0.63 √ √ 240 1.20 1.20 1.25 0.92 1.67 1.49 1.33 -1.50 300 

192 M 13 0.83 0.83 0.83 50 7 10 230 0.63 0.63 0.63 √ √ 190 1.00 1.20 1.20 1.20 1.67 1.67 -0.66 -3.00 340 

193 M 12 0.83 0.83 0.83 50 5 8 235 0.63 0.63 0.63 √ √ 230 1.20 1.00 1.00 0.85 1.67 1.20 -2.66 -6.00 315 

194 M 11 0.83 0.83 0.83 40 2 5 240 0.63 0.63 0.63 √ √ 239 1.20 2.00 1.67 1.67 1.67 2.00 0.33 -4.50 300 

195 M 12 0.83 0.83 0.83 25 2 6 231 0.63 0.63 0.63 √ √ 199 1.20 1.20 1.20 1.20 1.49 1.49 2.33 -4.50 300 

196 M 12 0.83 0.83 0.83 50 4 8 225 0.63 0.63 0.63 √ √ 192 1.00 1.20 1.00 1.67 1.49 1.20 4.33 -1.50 350 

197 M 12 0.83 0.83 0.83 25 2 5 198 0.63 0.63 0.63 √ √ 190 1.00 0.83 0.83 1.00 1.67 1.20 1.33 -3.00 299 

198 M 12 0.83 0.83 0.83 40 4 7 235 0.63 0.63 0.63 √ √ 180 1.20 1.20 1.00 1.00 1.49 1.20 2.33 -3.00 310 

199 M 11 0.83 0.83 0.83 30 2 7 305 0.63 0.63 0.63 √ √ 260 1.49 1.20 1.00 1.00 1.49 1.20 5.33 -1.50 317 

200 M 11 0.83 0.83 0.83 25 3 7 245 0.63 0.63 0.63 √ √ 270 1.20 1.00 1.20 1.00 1.49 1.66 1.33 -1.50 300 
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SENIOR PHASE 

 

School A 

 CONVENTIONAL SPECTRUM OPTEC 5000 

CODE Sex AGE 

SNELLEN 
 
 

 
STEREO 

NPC 
 TIME 

 (s) 

SLOAN 
 
 STEREO SUPPRES 

TIME 
 (s) 

 
Far VA 

 

Near VA 
 
 

PHORIA TIME  
(s) 

BE RE LE Brk Recov BE RE LE BE RE LE BE RE LE 6m 40cm 

GR7                         

34 F 12 0.69 0.69 0.69 50 8 10 275 0.63 0.66 0.63 √ No 260 2.51 1.00 2.51 1.20 1.59 3.17 0.33 0.00 455.00 

35 M 12 0.83 0.83 0.83 40 5 7 250 0.63 0.63 0.63 √ No 255 1.49 1.49 1.49 1.00 1.49 1.49 -1.66 -1.50 470.00 

36 F 12 3.47 3.47 3.47 70 15 20 355 2.88 2.88 2.88 x No 390 2.51 2.51 2.51 1.00 2.00 1.49 2.33 0.00 452.00 

37 F 12 0.83 0.83 0.87 25 8 11 250 0.63 0.66 0.69 √ No 278 1.20 1.49 1.20 5.01 2.50 1.49 -1.66 0.00 478.00 

38 M 13 0.83 0.83 0.83 20 3 6 265 0.63 0.63 0.83 √ No 245 1.49 1.49 1.49 1.20 1.49 1.49 1.33 0.00 310.00 

39 F 13 0.83 0.83 0.83 30 4 7 300 0.63 0.63 0.63 √ No 299 1.20 1.00 1.00 1.20 1.20 1.20 1.33 -4.50 335.00 

40 F 13 0.87 0.87 0.83 50 5 7 310 0.69 1.05 0.69 x No 511 2.51 1.49 1.49 2.00 1.49 1.49 5.33 -6.00 285.00 

41 M 13 0.83 0.83 10.00 0 x x 349 0.63 0.63 7.94 X Yes 239 1.20 1.20 10.00 1.00 1.00 10.00 x x 460.00 

42 M 12 0.83 0.83 0.83 30 7 10 260 0.63 0.63 0.63 √ No 255 1.00 1.00 1.00 1.20 1.20 1.20 -0.66 -1.50 355.00 

43 M 13 0.83 0.83 0.83 25 4 7 245 0.63 0.63 0.63 √ No 250 1.20 1.20 1.20 1.20 1.20 1.20 -0.66 0.00 336.00 

44 M 13 0.83 0.83 0.83 50 5 7 250 0.63 0.63 0.63 √ No 298 1.20 5.01 10.00 1.00 1.59 5.01 2.33 0.00 396.00 

45 M 13 0.83 0.83 0.83 30 TBN  258 0.63 0.66 0.63 √ No 235 1.00 1.20 1.00 1.00 1.00 1.00 1.33 -7.50 345.00 

46 F 13 0.67 0.67 0.67 100 15 20 267 0.63 0.63 0.63 X No 275 1.49 1.20 5.01 1.00 3.16 10.00 -0.66 0.00 470.00 

47 F 13 6.31 8.32 9.55 20 TBN 5 468 2.63 2.63 3.02 √ No 686 1.49 3.16 2.00 1.20 1.20 1.20 2.33 -1.50 495.00 

48 F 13 0.67 0.67 0.67 30 5 7 291 0.63 0.73 0.66 √ No 270 1.49 1.49 5.01 3.16 5.01 1.49 -3.66 0.00 474.00 

49 F 13 0.67 0.69 0.69 50 8 10 280 0.66 0.73 0.69 √ No 300 2.00 1.49 1.20 0.83 1.49 1.49 -0.66 0.00 316.00 

50 F 13 0.67 0.67 0.69 25 5 7 295 0.63 0.63 0.63 √ No 255 1.20 1.20 1.20 1.00 1.49 1.49 -0.66 -1.50 273.00 

51 M 14 0.67 0.87 0.67 25 5 8 250 0.63 0.63 0.63 √ No 260 1.49 1.20 1.00 1.00 1.20 1.20 -0.66 -1.50 248.00 
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52 M 14 0.67 0.67 0.67 40 3 7 270 0.63 0.63 0.63 √ No 275 1.20 1.00 1.20 1.20 1.49 1.49 0.33 -4.50 310.00 

53 M 14 0.72 0.83 0.69 200 5 8 255 0.69 0.83 0.73 √ No 290 1.49 2.50 3.33 3.33 5.01 5.01 1.33 -12.00 359.00 

 

SENIOR PHASE 

 

School B 

 CONVENTIONAL SPECTRUM OPTEC 5000 

CODE GENDER AGE 
SNELLEN 

STEREO 
NPC 

TIME (s) 
SLOAN 

STEREO SUPPRES TIME(s) 
Far VA Near VA PHORIA 

TIME(s) 
BE RE LE Break Recov BE RE LE BE RE LE BE RE LE 6m 40cm 

GR 7                         

133 M 13 0.83 0.83 0.83 70 8 10 240 0.63 0.63 0.66 √ √ 240 1.00 1.00 1.00 1.20 1.20 1.20 0.33 -4.50 325 

134 M 12 0.83 0.83 0.83 25 4 7 220 0.63 0.63 0.69 √ √ 255 1.00 1.20 1.20 1.00 1.00 1.00 0.33 -4.50 300 

135 M 14 0.83 0.83 0.83 30 3 5 240 0.63 0.63 0.63 √ √ 242 1.00 1.20 1.20 1.00 1.00 1.00 0.33 -3.00 305 

136 F 13 0.83 0.87 0.83 50 3 5 247 0.66 0.69 0.72 √ √ 260 1.00 1.20 1.20 1.00 1.20 1.20 1.33 -6.00 340 

137 F 12 0.83 0.83 0.83 50 5 8 245 0.63 0.69 0.66 √ √ 245 0.91 0.91 0.91 1.00 0.91 0.91 2.33 -3.00 358 

138 F 12 0.83 0.83 0.83 50 TBN  230 0.63 0.63 0.63 √ √ 250 1.00 1.00 1.20 1.00 1.00 1.00 0.33 -3.00 300 

139 M 12 0.83 0.83 0.83 30 5 8 310 0.63 0.63 0.63 √ √ 243 0.91 1.00 0.91 0.91 1.00 1.00 2.33 -1.50 325 

140 M 13 0.83 0.83 0.83 20 5 7 229 0.63 0.63 0.63 √ √ 239 0.91 0.91 0.91 1.00 1.00 1.00 0.33 -6.00 365 

141 M 13 0.83 0.83 0.83 25 4 7 240 0.63 0.63 0.63 √ √ 250 1.00 0.91 0.91 1.00 1.00 1.00 1.33 0.00 355 
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SENIOR PHASE 

 

School C 

 CONVENTIONAL SPECTRUM OPTEC 5000 

CODE GENDER AGE 
SNELLEN  NPC 

TIME (s) 
SLOAN 

STEREO SUPPRES TIME (s) 
Far VA Near VA PHORIA 

TIME (s) 
BE RE LE STEREO Break Recov BE RE LE BE RE LE BE RE LE 6m 40cm 

GR 7                         

201 M 12 0.83 0.83 0.83 50 3 5 180 0.66 0.66 0.66 √ √ 185 1.49 1.20 1.49 1.20 1.49 1.49 1.33 -1.50 280 

202 F 12 0.83 0.83 0.83 70 3 6 200 0.63 0.66 0.63 √ √ 240 1.20 1.20 1.20 1.20 1.49 1.20 0.33 -1.50 300 

203 F 12 0.83 0.83 0.83 70 3 6 190 0.63 0.66 0.63 √ √ 193 0.91 1.20 1.20 1.00 1.00 1.00 0.33 -3.00 279 

204 M 13 0.83 0.83 0.83 70 5 7 210 0.63 0.63 0.63 √ √ 190 1.20 1.20 1.20 1.20 1.49 1.49 0.33 -6.00 305 

205 M 13 0.83 0.83 0.83 20 4 7 235 0.63 0.63 0.63 √ √ 220 0.91 1.00 1.00 1.00 2.51 1.20 -0.66 -6.00 285 

206 F 12 0.83 0.83 0.83 70 4 7 230 0.63 0.63 0.63 √ √ 240 1.20 1.20 1.20 1.20 1.49 10.10 1.33 0.00 180 

207 F 14 0.83 0.83 0.83 70 5 7 245 0.63 0.63 0.63 √ √ 240 1.20 1.20 1.00 1.20 1.49 1.49 0.33 -1.50 350 

208 F 13 0.83 0.83 0.83 50 5 7 229 0.63 0.63 0.63 √ √ 239 1.00 1.00 1.20 0.91 1.49 1.49 -0.66 -1.50 450 

209 F 13 0.83 0.83 0.83 70 4 7 240 0.63 0.63 0.63 √ √ 190 0.91 0.91 0.91 0.91 1.20 1.49 -0.66 -6.00 170 

210 F 15 1.05 1.10 2.10 50 3 7 270 1.05 0.69 2.10 x x 295 2.00 2.00 2.51 1.49 1.49 1.49 0.33 -3.00 360 

211 M 13 1.10 1.10 1.10 20 6 8 260 0.69 0.66 0.73 F √ 310 2.51 1.49 2.51 1.20 2.51 1.49 -0.66 -1.50 200 
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ANNEXURE Q 
 
 
VISION SCREENING TESTS 
 
I. Distance Visual Acuity 
 
 

Purpose: To test clearness of vision when looking in the distance; to detect myopia 

(Near-sightedness), amblyopia, and astigmatism 

Grades: R/1, 4 & 8, special education learners, new learners, and referrals. 

Equipment: Distance Sloan/Snellen chart 3m or 6m chart that includes a 6/7.5 (20/25) 

line, occluder (i.e. Paper cup or paper patch) & measuring tape.  

Note: 3m chart preferred for young children since it is easier to be attentive when 

screening tools and screener are closer. 

Procedure: 

A.  Select a room for testing that is well-lit, preferably with subdued ambient room 

lighting and maximum natural lighting (sunlight). All glare must be eliminated 

from the chart surface. 

B.     If a child wears glasses, testing should be conducted with the glasses on. 

C.     Mount the wall chart at the child’s eye level. Adjust the chart height for the size 

of the person being screened. A suggestion is to place Velcro on the wall and 

move the chart as needed. 

D.    Mark off 3m or 6m, whichever is appropriate for your chart. The line may be 

marked with masking tape or paper feet placed on the floor so that the child  

will be  the required distance from the chart. 

E.  Ask the child to position heels on the line or other floor marking. Do not allow 

the child to lean the torso or head forward. 

F.  Occlude left eye with an occluder, (a card, or disposal cup) and test the right 

eye. Then reverse the procedure and test the left eye. Be consistent in testing 

the right eye first to avoid recording errors. 

G.  If the child is already wearing glasses or contact lenses, determine the reason 

for the correction. Test the child with and without glasses to attain a baseline. 

If the glasses are to correct for a distance vision problem and prescription is 

current, testing with the glasses on should produce a better result. If the glasses 
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are for astigmatism, which may be affecting both near and distance vision, 

testing the child with and without glasses will help determine if distance vision 

is affected. 

H. Instruct child to keep both eyes and read the selected letter or line of letters 

with the uncovered eye. 

Note: Point to the letters, below the line or symbol. A paper cut out may be used to 

isolate the letter or line of letters. 

I. When testing start with at least the 6/15 (20/50) line and move down to 6/6 (20/20) 

line. If the child is unable to read 6/15 (20/50) line move upward. 

Note: Number of misses allowed in the line to pass 

- 1-3 optotypes = No misses 

- 4-7 optotypes = One miss 

- 8-11 optotypes = Two misses 

J.  Record results. Record the line number for the last line read correctly with  

each eye. 

K.  For younger children: Use the Tumbling E, HOTV, LEA symbols, or the 

Lighthouse charts.  

 

Show the child what is expected to be done: 
 

 “This is an E. See which way the legs of the E are pointing. Show me with the       

  card you are holding or your fingers where the E is pointing.” With younger   

  children you can use the key cards for the child to hold or have them use their    

   arms to show which way the E is pointing. 

    Be sure the young child understands “the E game” and can show you which 

   direction the E is pointing.  

   The learner may point to a wooden block E, the letters H, O, V, T or symbols    

   to identify what is seen on the chart. 

   Test from the top of the chart (larger letters or symbols first) down toward the 

   bottom (smaller letters or symbols). 

    For younger children, pre-schoolers each eye must see at least the 6/12  

   (20/40) line. The important exception is a two line difference between the  

   two eyes. 
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Referral Criteria: 
 
For children in the first through 12th grade each eye must see at least the 6/9 (20/30) 

line; if not the learner should be referred. In addition if there is a two line difference 

between the eyes the child should be referred. For example: Right Eye 6/6 (20/20); 

Left Eye: 6/9 (20/30)  

 

 

Tips: 

  Do not allow learners to squint during the test. 

  Present letters or symbols in reverse or inconsistent order between learners. 

  Familiarize younger children with the letters or symbols prior to the screening 

  Vision is recorded as a fraction. The top number (numerator) recorded refers to 

the number of meters from the eye chart, and the lower number (denominator) 

refers to the line on the chart the learner is able to read. The chart will indicate 

if it is for use at 3m or 6 m. If a 6m chart is used the top number is recorded as 

6. If a 3m chart is used record the 6 m equivalent value (e.g. 6/6 line @ 3m = 

6/12, 6/12 @ 3m = 6/24).  
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II. Near Vision Tests – Plus Lens and Near Visions Cards 
 
A. Plus Lens Test 
 
Purpose: 
To detect the refractive error, hyperopia (also known as hypermetropia, formerly 

termed “farsightedness) in which incoming images converge “behind” the retina and 

not on it resulting in a blurred image. The convex plus lens provides a degree of 

refraction to the hyperopic eye, “pulls” the image forward so it converges on the retina 

resulting in clear (or “normal”) vision 

Grades: 1, 4 & 8, new learners and referrals 

Equipment: Sloan/Snellen distance chart, occluder and +2.00/+2.50(D) readymade 

spectacles, or lens flipper. 

Procedure: 

A.  Follow procedures A – F under distance visual acuity. This test may be done 

immediately following the distance visual acuity test. 

B.  Place (or have the child place) a +2.00/+2.50 D readymade spectacles and put 

an occluder over the eye not being tested.  

C.  Direct the child’s attention to a letter on the 6/9 (20/30) line of the Sloan/Snellen 

chart. 

D.  Ask the child to read/name the letters, symbols or pictures on the 6/9 (20/30) 

line while looking through the plus lens with one eye. Allow the child to try again 

if necessary. 

 
The inability to read the line is a PASS. If a child is able to read any of the optotypes 

on the 6/9 (20/30) line while looking through the plus lens, this is not a PASS,* and the 

child should be referred. 

E.       Proceed to the other eye and with evaluating both eyes. 

Referral Criteria: 

Successful identification of letters on the 6/9 (20/30) line while looking through the plus 

lens. Failure in one eye or both constitutes a referral. 
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B. Near Vision Cards 
 
Purpose: Near vision cards are used to assess near visual acuity; detect excessive 

hyperopia/hypermetropia (farsightedness) 

Grades: 1, 4 & 8 , referrals and Special Needs learners.  

Equipment: Near Vision Cards with LEA Symbols or Sloan/ Snellen letters, occluders 

Procedure: 

If a child is wearing glasses determine if they are for reading or for distance. If the 

glasses are for reading, test with and without glasses to establish a baseline. If they 

are correction for a distance problem, remove the glasses during near vision testing. 

A.  Mount or hold the card at the appropriate distance 40cm from the child’s face  

at eye level  

B.  Test in a room that is well-lit. As the card is presented make sure it is free from 

shadows, glare, and yellowing. 

C.  Do not allow the child to lean the head or torso forward. 

D.  Occlude the left eye with an occluder, a card, or cone-shaped cup and test the  

right eye. Then reverse the procedure and test left eye. 

E.  Direct the child’s eye to the 20/70 line on the card /chart and move down the  

card. 

F.  Ask the child to name or read the letter or symbols on each line as directed. If  

child is able to read “most” of the optotypes on the line, the child passes.  

Note: Number of misses allowed in the line to pass 

- 1-3 optotypes = No misses 

- 4-7 optotypes = One miss 

- 8-11 optotypes = Two misses 

G.  If the child is unsuccessful the retest should be performed using a Plus Lens  

test 

H.  Refer the child if they still fail the plus lens test. 
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III. Near Point of Convergence 

 

Purpose:    To screen for adequate convergence skills; detects convergence     

   insufficiency. 

Grades:    4 & 8, new learners and referrals; 

Equipment:    A small hand-held fixation target. Examples: finger puppet, the eraser    

  end of a pencil, or tongue depressor with a picture sticker attached to    

  the end OR an accommodative target 6/9 – 6/12 depending on the near   

  VAs. 

Procedure: 

If the child is wearing glasses determine if they are for reading or for distance. If 

glasses are for reading, test with and without glasses to establish a baseline. If the 

correction is for a distance problem, remove the glasses. 

A.  Sit or stand directly in front of the child. 

B.  Hold the fixation target at 40cm from the child’s face. 

C.  Instruct the child to look at the target as the screener moves it slowly toward 

the bridge of the child’s nose. 

D.   As the target is moved toward the child’s nose, observe the eye movement.  

When one eye stops converging, one eye will wander outward. If neither eye 

turns out, record “TN” (To Nose). Keen observation is needed. Record how far 

the target is from the bridge of the nose when the eyes no longer converge. 

E. Move the target away from the child and ask them to tell you when they no 

longer see the target as double or the screener should observe the point where 

fusion is regained by looking at the child’s eyes 

E.  Repeat the test several times (approximately 3x). For all failures, repeat the test 

to make sure the child did not just look away at that moment. 

F.  The child should be able to converge to at least 5cm±2.5, measured from the  

bridge of the nose. Repeat the test three times to check if the NPC is further      

and further away. 

Referral Criteria: 

Refer if the child is unable to converge to at least 5cm±2.5from the bridge of the nose, 

and recovery 7 ± 3 cm. 
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VI. Stereo/Depth Perception 

 

Purpose:  To test for binocularity; detects amblyopia, suppression, and poor ocular 

alignment 

Grades:  1, 4 & 8 new learners and referrals 

Equipment:  Polarized glasses, polarized stereo depth test (e.g., stereo fly, stereo 

reindeer, stereo butterfly or Randot) 

Procedure: 

A.  Seat the child at a table or a desk. 

B.  Ensure bright lighting. 

C.  Seat yourself close to the child. 

D.  Place the two-sided booklet containing the Fly (Butterfly) flat on the table or 

desk, or slightly propped up so that the child can easily perceive it. 

E.  Place the polarized spectacles on the child’s face.  

F.  Direct the child’s attention to the Fly on the right side of the booklet. 

G.  Ask the child what he/she sees. Frequently, most children will make a great 

expression of excitement as they perceive the Fly three-dimensionally. The 

Fly’s wings (Butterfly’s wings) appear as if they are “popping out” from the 

booklet – ask the child to “pinch” the wings. 

H.  Proceed to the left side of the booklet and ask the child to look at the nine Titmus 

Stereo Circles on the upper half (older children), or the stereo animals on the 

bottom half (younger children). A child who does not have an alignment disorder 

or a severe acuity problem should perceive one circle in each group of four (or 

one animal in each group of five) three-dimensionally. The manufacturer’s 

guidelines provide an indication of the severity of the stereoacuity problem 

depending on how many circles or animals can be seen. The VAs of circles one 

through nine range from 6/60 (20/200) down to 6/7.5 (20/25). 

I.        The test may be repeated for confirmation at another time prior to referral. 

Referral criteria 

 Refer if the Fly (Butterfly) is not seen 3-dimensionally in younger children.  

 Refer children in second grade or higher if unable to identify the correct 

response in at least five of the numbered circles. 
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Tips: 

  If a child wears glasses, test with glasses on. Put the polarized glasses over 

them. 

  Ability to perceive the Fly (Butterfly) stereoscopically does not suggest the 

absence of visual problems because the Fly detects only very gross 

stereoscopic difficulties, e.g., 6/60 (20/200) acuity so be sure to proceed to the 

more accurate pictures on the opposite side of the testing book 

 


