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ABSTRACT 

Background: Vision problems that arise early in life can significantly impact children's performance 

in school, sports and recreation, and social interactions. Evaluating visual function and quality of life in 

children with visual impairments is crucial for understanding the effects on their lives and assessing 

interventions' effectiveness. Although several tools exist to measure these aspects in children, they have 

been compiled largely within developed countries, resulting in a lack of similar instruments specifically 

designed for rural school-going children, particularly in middle- to low-income countries. 

Purpose: This study aimed to develop and validate an instrument measuring Children's Visual Function 

Quality of Life (CVF-QoL) for rural school-going children aged 6 to 17 in South Africa with 

uncorrected refractive errors, visual impairments and blindness. 

Methods: The development of the CVF-QoL instrument involved several steps. First, items were 

generated through a literature review. Next, focus group discussions were conducted to explore the role 

of vision in children's lives, involving experts and the children themselves. The readability of the 

instrument was assessed, leading to the creation of two versions of the CVF-QoL instrument, one for 

6-9-year-olds and the other for 10-17-year-olds. The content of both versions underwent validation by 

experts, and pretesting with children was carried out for each version. Each version was administered 

to 40 learners, after which internal consistency was evaluated using the Cronbach alpha test. Additional 

questionnaires were taken home for completion 10 days later, and the results were compared to assess 

the stability of the versions. The validated English versions of the CVF-QoL instruments were then 

translated into Sepedi using a forward-backwards translation method. Further validation was achieved 

by comparing the original English versions with the Sepedi versions of the CVF-QoL instrument. 

Results: 769 items were identified from the literature review, while 477 statements were generated from 

the focus group discussions and converted into items. After merging similar items and eliminating 

duplicates, 91 items were retained and classified into eight domains based on the literature. These items 

were divided into two versions of the CVF-QoL: Version 1.1 for ages 10-17 years and Version 2.1 for 

ages 6-9 years. Both versions demonstrated clarity, coherence, and relevance, with item content validity 

indices (I-CVI) of 0.85 for Version 1.1 and 0.86 for Version 2.1. Following pretesting, the version for 

ages 10-17 years contained 89 items, while the version for ages 6-9 years included 63 items. After 

administering the two versions, the overall Cronbach score was 0.946 for Version 1.1 and 0.777 for 

Version 2.1. Test-retest results indicated stability for both versions, with Cronbach alpha scores of 0.940 

for Version 1.1 and 0.800 for Version 2.1. The Sepedi versions of the CVF-QoL were also found to be 

valid, with internal consistency scores of 0.930 for Sepedi Version 1.1 and 0.762 for Sepedi Version 

2.1. The English versions of the CVF-QoL were compatible with the translated Sepedi versions. 
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Conclusion: The CVF-QoL instruments are valid for assessing the quality of life-related to visual 

function in rural school-going children with visual impairments within the South African context.
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Quality of Life is defined by the World Health Organisation (WHO) as: "the perception an individual 

has of their position in life in the context of the culture and values in which they live and concerning 

their goals, expectations, standards, and concerns."[13]. Vision-related QoL can be defined in the 

context of vision[14]. Essentially, vision-related QoL is the degree to which vision impacts how an 

individual can carry out daily living activities in addition to their socioeconomic, emotional, and social 

well-being. Increasingly, health services are focusing on capturing patient perceptions of their vision 

status[15]. Even in ophthalmic research, the measurement of QoL is being recognised as a key 

supplemental indicator[16]. Traditionally, eye care professionals have relied on the results of clinical 

examinations to determine the impact of vision problems on children, or sometimes from the 

observations of parents (proxies) or teachers[17]. This has been a vital method to rely on since it has 

always been difficult for the child to express when they have vision problems[18]. However, it is 

questionable whether measurements like visual acuity, contrast sensitivity, visual field, etc, can 

accurately represent the child's perspective[17].  

It has been reported that  QoL tools serve as a cost-effective, reliable and relevant method of assessing 

the extent of visual impairment in children[19].  Furthermore, the self-reported ones were regarded as 

better than the proxy ones. Children can answer any Health-Related Quality of Life (HRQOL) 

questionnaire reliably if their reading skills, cognitive capacity, and mental development were 

considered during the development of those questionnaires[20, 21]. The National Eye Institute Visual 

Function Questionnaire (NEI-VFQ) is currently the most used visual function quality of life 

questionnaire globally, and it has been successful as a measure of QoL in individuals with vision 

anomalies[22]. However, it has been found to have limited usefulness in children as it includes items 

that do not apply to young children, such as driving, while not including items like seeing from the 

blackboard, writing along a straight line, and perception of colours which are key activities that children 

are engaged in and considered important in their growth and development. While a few validated 

instruments have been developed specifically for use in children[17, 18, 23–28], most of these were 

developed using children in developed countries, rendering some items like driving and reading traffic 

signs irrelevant for children in the developing countries, while omitting items familiar to the children 

in the developing countries like walking home through unpaved roads, playing soccer on uneven-gravel 

playgrounds and learning under poor illumination such as candlelight. Moreover, due to expected 

differences in socioeconomic status and cultural differences between developed and developing 

countries, like those in Africa, the effectiveness of these instruments is somehow unreliable when used 

with African children. Furthermore, most of these instruments were developed with a focus on the 

developed countries, where the children’s hobbies may often include reading and video games in 

contrast to the “outside-of-school” activities of their counterparts in most rural parts of Africa, which 

may consist of tending to domestic animals and crops, playing games outside and fetching water from 

the river. While the highest prevalence of children living with VI is found in developing countries[29, 
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30], only four instruments have been designed for children in developing countries. The four 

instruments were the two versions of LV Prasad Functional Vision (LVP-FVQ)[18, 23] and, the Visual 

Function Questionnaire for Children with Visual Impairment (CHVI-VFQ)[31] for children in India, 

and lastly, the Children’s Vision for Living Scale (CVLS)[32].  

Evidence emerging from the literature showed that no instrument had been developed to measure 

vision-related QoL of school-going children living with RE and/or VI developed within an African 

context, which exists currently. This makes using some of the existing instruments challenging without 

first modifying them for relevancy. The aim of this study was, therefore, to develop a suitable, Context-

relevant, reliable, and validated instrument to measure the visual function of QoL among school-aged 

children in South Africa. The development of this instrument was guided by the study protocol for the 

WHO project to design a QoL instrument[33] in conjunction with the available literature. 

1.2 Problem Statement 

Vision problems that occur early in life can significantly affect children’s performance at school, in 

sports or recreation, and in their social experiences. Recent epidemiological studies have shown an 

increase in the prevalence of refractive errors, VI, and blindness among South African schoolchildren. 

However, little is known about how these visual problems impact the QoL of children. Gathering the 

perspectives of patients on their visual status has become a priority in global health services. In 

ophthalmic research, measuring QoL is increasingly recognised as an important supplementary 

measurement. While several tools have been developed to assess the impact of refractive errors, VI, and 

blindness on the QoL, these tools may have limitations when used with South African children without 

modification. Modifying the content to be relevant to South African children could compromise the 

tool's quality, validity, and reliability. Therefore, this study aims to develop a validated tool to assess 

the impact of VI on the QoL of South African school-going children using relevant content. 

1.3 Research Question  

How to develop and validate the children's visual function quality of life instrument for rural school-

going children with visual impairment within a South African context? 

1.4 Aim and Objectives  

Aim: To develop a reliable and validated instrument for assessing the Quality of Life related to Visual 

Function in Children (CVF-QoL) aged 6-17 years in South Africa living with uncorrected RE, VI, and 

blindness. 

Study objectives: 
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i. To systematically review previous studies focused on QoL and respective measurement tools 

for school-going children to identify domains and items.  

ii. To conduct focus group discussions with experts and children to generate items for the CVF-

QoL instrument.  

iii. To draft the first version of the instrument using content from existing tools and focus group 

discussions. 

iv. To validate the contents of the CVF-QoL instrument using a panel of experts 

v. To evaluate the clarity, relevance, and format of the CVF-QoL instrument with the consent of 

school children. 

vi. To test the reliability of the CVF-QoL instrument  

vii. To translate the CVF-QoL instrument into the Sepedi language. 

viii. To assess the reliability of the translated instrument against the English version. 

1.5 General Methodology  

The CVF-QoL instrument was developed as a self-reported measure of the QoL of visual function for 

school-going children aged 6 to 17 years in rural areas of South Africa. It had qualitative and 

quantitative components, so a mixed methods research design was used. The study adhered to the 

Declaration of Helsinki's principles regarding research involving humans, and ethical clearance was 

obtained from the Biomedical Research Ethical Committee (BREC/00003939/2022) of the University 

of KwaZulu-Natal (see Appendix A and Appendix B for recertification). Additionally, it received 

ethical approval from the Limpopo Department of Education's ethical committee (Ref:2/2/2) (see 

Appendix C). The phases and their respective steps of the study are summarised below:  

1.5.1 Phase 1: Item Generation (Structure and Content of the Questionnaire) 

Step 1: Deductive Method   

Items for the CVF-QoL were adopted from a scoping review that evaluated 20 instruments related to 

vision-related QoL. The list of Items and domains generated can be found in Appendix D.  

Step 2: Inductive Method  

Additional items were generated from focus group discussions (FGDs) with experts and children. 

Step 3: Domain Selection  

The CVF-QoL's domains were based on the 20 instruments reviewed in Step 1 and served as the main 

domains for this instrument. Items from the scoping review and FGDs were reviewed, merged as 

necessary, and classified according to these domains. 
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Step 4: Rating Method Review 

The rating methods utilised by existing validated QoL tools were reviewed to develop the ratings or 

scores for the proposed QoL instrument. All rating methods from the validated tools were examined 

and combined, if needed, to create a rating scale for the new CVF-QoL instrument. Consideration was 

given to the limitations highlighted by current tools regarding their ratings. 

Step 5: Drafting CVF-QoL Instruments   

Two versions of the CVF-QoL instrument were created: one for ages 10-17 years and another for ages 

6-9 years. Drafts of the CVF-QoL domains, items, rating scales, and instruments were subjected to 

content and construct validity assessments by experts. They rated the entire instrument based on the 

following: 

1. The clarity of each item on a scale of 1 to 4, with 4 indicating that the item is clear, 

understandable, and well-structured. 

2. The coherence of each item in measuring the aligned domain of the CVF-QoL instrument on a 

scale of 1 to 4, with 4 indicating that the item is completely related to the domain it measures. 

3. The relevance of each item in measuring the domain of the CVF-QoL instrument on a scale of 

1 to 4, with 4 indicating that the item is very relevant and should be included. 

Spaces were provided for experts to comment on the items or suggest revisions. Finally, the experts 

rated the instructions, presentability, and font size of both versions of the CVF-QoL instrument. The 

rubric for the CVF-QoL version for ages 10-17 years is included in Appendix E, while the version for 

ages 6-9 years is included in Appendix F. 

Step 6: Finalization of the First Draft 

The two versions of the CVF-QoL were modified according to the experts' recommendations. The first 

draft of the CVF-QoL instrument included all items agreed upon in Step 5. 

1.5.2 Phase 2: Operationalism (Assessing Comprehensibility, Relevance & Format) 

In this phase, the initial drafts of the CVF-QoL were face-validated by two groups of normally sighted 

learners to evaluate the instrument’s comprehensibility, formatting, and relevance of the items. Items 

to be included were those where more than 70% of the learners agreed that they perform the task and 

that the task is crucial for them to be able to do. This method was guided by the work of Angeles-Han 

et al. (2011) in developing a vision-related QoL instrument for children aged 8-18 years with juvenile 

idiopathic arthritis associated with uveitis.  
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In addition to the items generated in Phase One, the learners were encouraged to suggest tasks they rely 

on vision for and perform daily, which were not included in the initial draft. After this process, the 

versions were further modified. A sample of the rubric used by the learners is included in Appendix G. 

1.5.3 Phase 3: Piloting the Two Versions of the CVF-QoL Instrument 

In this phase, the two versions of the CVF-QoL instrument were administered to 80 learners, both with 

and without refractive errors, visual impairments, or blindness. These children were from the rural areas 

of the Sekhukhune district in Limpopo province, South Africa. Learners aged 10 to 17 years completed 

version 1.1 of the CVF-QoL questionnaire, while those aged 6 to 9 years completed version 2.1. 

To assess the visual status of the learners, they underwent a series of eye tests, which included visual 

acuity testing using the Early Treatment of Diabetic Retinopathy Study (ETDRS) chart and a LogMAR 

near chart. Additionally, visual field testing was performed using a handheld arc perimeter alongside a 

fundus examination via direct ophthalmoscopy. Pupil dilation and cycloplegic measurements were 

conducted using 1% cyclopentolate eye drops, followed by final cycloplegic auto-refraction. The visual 

status was used to determine the CVF-QoL instrument's sensitivity to the visual impairment's level or 

severity. Those with normal sight were expected to have a higher mean score than those living with 

severe VI or blindness. 

After collecting data from the learners, the Cronbach alpha test was conducted to evaluate the 

instrument's internal consistency. To test reliability, the same groups of learners were asked to complete 

an additional questionnaire at home 10 days after their initial attempt. The results from the first and 

second attempts were then compared. Based on the validation results, the instrument's versions were 

further modified. 

1.5.4 Phase 4: Translation of the Two Versions of the CVF-QoL Instrument 

The English versions of the CVF-QoL instrument were translated into Sepedi using the forward-

backward-forward method, as outlined by the International Quality of Life Assessment group of the 

World Health Organization (WHO)[34, 35]. The choice of language was based on the study setting in 

the Sekhukhune district of Limpopo province, where Sepedi is the dominant language (Sekhukhune - 

Profile data - Wazimap, 2021). 

Two independent translators translated versions 1.1 and 2.1 into Sepedi. The principal investigator (PI), 

a native Sepedi speaker, combined these translations into a single version for both versions 1.1 and 2.1. 

The combined Sepedi translations were subsequently sent to a third translator for translation back into 

English. The translated English versions were compared to the original English versions. Any 

discrepancies found between the two were addressed through team meetings involving the PI and the 

third translator. Therefore, the Sepedi versions were modified accordingly.  



7 
 

The validity of the Sepedi versions was tested by administering them to learners. Internal consistency 

was measured using the Cronbach alpha test, and a test-retest procedure was conducted, similar to what 

was done with the English versions. Finally, the Cronbach scores of the English and Sepedi versions 

were compared to examine correlations. 

1.6 Outline Of The Dissertation 

Chapter 1: Outlines the Introduction, problem statement, research questions, aims and objective, and 

summary of the methodology 

Chapter 2: This chapter discusses the systematic review of literature, which uses a scoping review 

methodology. It comprises two publications. 

• Protocol for scoping review: Instruments for assessing vision-specific health-related quality of 

life in children and adolescents with visual impairment. 

• Vision-specific tools for assessment of health-related quality of life (HR-QoL) in children and 

adolescents with visual impairment 

 

This chapter addresses objective (i), which is to systematically review previous studies focused on QoL 

and respective measurement tools for school-going children to identify domains and items.  

Chapter 3: Published manuscript: Impact of Vision Problems on Children’s Daily Activities: Insight 

from a Focus Group Discussion  

This chapter addresses objective (ii), which is to conduct focus group discussions with experts and 

children to generate items for the CVF-QoL instrument.  

Chapter 4: Published manuscript: Development of children's visual function quality of life (CVF-QoL) 

instrument for rural school-going children with visual impairment within a South African context: Item 

generation and validation.  

This chapter addresses the objective:  

iii. To draft the first version of the instrument using content from existing tools and focus group 

discussions. 

iv. To validate the contents of the CVF-QoL instrument using a panel of experts 

v. To evaluate the clarity, relevance, and format of the CVF-QoL instrument with the consent of 

school children. 

Chapter 5: Formatted manuscript: Reliability and validity of the children’s visual function quality of 

life (CVF-QoL) instrument. The manuscript is currently under review with the Scientific Reports 

Journal (Manuscript ID: f8c5391b-8fb1-4ff7-8067-472d56f94aac). 

This chapter addresses the objective (vi) to test the reliability of the CVF-QoL instrument  

Chapter 6: Formatted manuscript: Translation of the children’s visual function quality of life (CVF-

QoL) instrument from English to Sepedi language. The manuscript is currently under review with 

Ophthalmic and Physiological Optics (Manuscript ID: OPO-OA-5271) 
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This chapter focuses on the following objectives:  

vii. To translate the CVF-QoL instrument into the Sepedi language. 

viii. To assess the reliability of the translated instrument against the English version. 

Chapter 7: Synthesis Chapter  

This chapter focuses on the synthesis and discussion of the contents and the findings presented 

throughout the entire project. It will provide specific suggestions for future research paths, highlighting 

areas that warrant further exploration. Moreover, the chapter will outline the limitations encountered 

during the project, addressing any factors that may have influenced the results. Lastly, it will conclude 

with a summary that captures the central points and findings of the study, emphasising their importance 

and potential implications. 
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CHAPTER 2: SYSTEMATIC SCOPING OF LITERATURE 

This chapter addresses objective number one, the systematic review of literature on tools related to 

vision quality of life. It includes two published manuscripts, which are as follows: 

• “Protocol for scoping review: Instruments for assessing vision-specific health-related quality 

of life in children and adolescents with visual impairment”. This paper is published by 

‘F1000Research’ journal and can be accessed via the link below:  

https://f1000research.com/articles/13-740/v1 

• Vision-specific tools for assessment of health-related quality of life (HR-QoL) in children and 

adolescents with visual impairment. This paper is published by the ‘International Journal of 

Environmental Research and Public Health’ and can be accessed via the link below: 

https://www.mdpi.com/1660-4601/21/8/1009 

The first manuscript was a protocol which preceded the second manuscript, which was the main 

scoping review paper. Twenty resources were reviewed, and all items and domain and rating scales 

were adopted to be used in the development of the CVF-QoL instrument.  The list of domains and 

items can be found in Appendix 4.  
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CHAPTER 3: FOCUS GROUP DISCUSSIONS 

Chapter Three details and aims to answer the study's second objective, which focuses on organising and 

conducting the focus group discussions. These discussions were held with several groups of 

participants, including experts in the field and children living with or without vision problems. The aim 

was to collect valuable information and a list of items that would contribute to developing the CVF-

QoL instrument to assess the quality of life of children affected by visual impairment. 

The results from those discussions were synthesised and detailed in the below manuscript titled "Impact 

of Vision Problems on Children’s Daily Activities: Insights from a Focus Group Discussion." This 

paper provides an in-depth analysis of the different ways that vision problems might affect children’s 

daily activities and overall well-being in children.  

The manuscript was successfully published in F1000Research, an open-access peer-review journal. To 

explore this manuscript further, it can be accessed through the following link:  

http://dx.doi.org/10.12688/f1000research.159464.1 
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CHAPTER 4: DEVELOPMENT AND VALIDATION OF THE CVF-QoL 

INSTRUMENT 

This chapter presents a published manuscript titled: "Development of a Children’s Visual Function 

Quality of Life (CVF-QoL) Instrument for Rural School-Going Children with Visual Impairment within 

a South African Context: Item Generation and Validation." 

The items selected from the scoping review in Chapter Two and those gathered from the focus group 

discussions in Chapter Three were combined to eliminate duplicates. These items formed the basis of 

the first draft of the CVF-QoL instrument. The domains from Chapter Two were also adopted to inform 

the themes of this instrument. The rating scales were also adapted from Chapter Two and modified to 

suit the population in question. The initial drafts of the CVF-QoL instrument were content validated by 

experts in the field and further face-validated by children to ensure comprehensibility and relevance. 

This manuscript addresses objectives 3 to 5, which are outlined below: 

• To develop a preliminary version of the CVF-QoL instrument using items generated from 

existing literature and focus group discussions. 

• To conduct content validation of the CVF-QoL with a panel of subject-matter experts. 

• To assess the comprehensibility and relevance of the instrument within the targeted population. 

The manuscript was published under Diagnostics Journal and can be accessed via this link below: 

https://www.mdpi.com/2075-4418/15/3/331
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CHAPTER 5: THE PSYCHOMETRIC PROPERTIES OF THE CVF-QoL 

INSTRUMENT  

Chapter Four presented the development and validation of two distinct versions of the Children's Visual 

Function Quality of Life (CVF-QoL) instrument. These versions were subsequently administered to 

groups of learners representing our targeted population. The data gathered from this administration were 

subjected to rigorous statistical analysis to evaluate the instrument's internal consistency and reliability. 

Cronbach's alpha test was used to assess internal consistency, ensuring that the items within each 

version of the CVF-QoL instrument measured the same underlying construct. The test-retest reliability 

to evaluate the instrument's stability over time was assessed, confirming that it yields consistent results 

across multiple administrations. 

The findings and methodologies related to this assessment are thoroughly detailed in Chapter Five, 

which is structured in a manuscript format and currently under review with Scientific Reports, an open-

access peer-reviewed journal (manuscript ID: f8c5391b-8fb1-4ff7-8067-472d56f94aac). The 

manuscript is titled "Reliability and Validity of the Children's Visual Function Quality of Life (CVF-

QoL) Instrument." This work directly addresses objective 6 of the research study, which was: 

• To assess each version's reliability and validity, making any necessary modifications based 

on the statistical analyses to enhance the validity of the CVF-QoL instrument further. 
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Abstract  

Purpose: This study aims to evaluate the reliability and validity of the Children’s Visual 

Function Quality of Life (CVF-QoL) instrument in assessing the impact of visual impairment 

on the quality of life related to visual function among rural school children in the Sekhukhune 

district, Limpopo, South Africa. 

Methods: Two versions of the CVF-QoL instrument (Version 1.1 for children aged 10-17 years 

and Version 2.2 for children aged 6-9 years) were administered to a sample of 80 learners 

from rural schools in the Sekhukhune district. The learners underwent a vision screening, 

which included measurement of visual acuity, visual field assessment, cycloplegic 

autorefraction, and fundus evaluation, based on which they were stratified according to their 

visual status (normal vision, refractive error, visual impairment, and blindness). Learners with 

additional impairments were excluded. Learners filled out the questionnaire following the 

vision screening and then again ten days after the initial completion. To assess the reliability 

of the CVF-QoL instrument, internal consistency was assessed using the Cronbach alpha 

score. The results from the first and second administrations of the questionnaire were 

compared to evaluate the instrument's reliability. The instrument's validity was assessed by 

comparing the average scores among learners with normal vision, refractive errors, visual 

impairments, and blindness. 

Results: A total of 41 learners, aged 10 to 17 years, completed Version 1.1 of the CVF-QoL, 

the majority of whom were female (61%). Thirty-nine learners (aged 6 to 9 years) participated 

in Version 2.1, where females made up 61.5% of the sample, with all visual acuity categories 

similarly well represented. The Cronbach's alpha scores were 0.946 for Version 1.1, indicating 

excellent reliability, and 0.777 for Version 2.1, indicating moderate reliability. The test-retest 

results showed alpha scores were closely aligned with the initial results. All versions of the 

CVF-QoL instrument are sensitive to visual status, with participants with normal vision 

achieving higher scores than blind participants, who had significantly lower scores.  

Conclusion: The CVF-QoL instrument is a reliable and valid tool for measuring the impact of 

visual impairment on visual function among school children in rural areas. 
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Keywords: psychometric property, reliability, validity, school children, visual function, 

quality of life, visual impairment.    

 

Introduction  

Health-related quality of life (HRQOL) instruments are essential for assessing patient 

outcomes in clinical research1. To develop reliable and valid HRQOL tools, it is necessary to 

rigorously test their psychometric properties, which include validity and reliability2. Reliability 

demonstrates that the results can be reproduced, while validity ensures that the instrument 

measures what it claims to measure3. There are various ways of assessing the reliability of 

HRQOL tools, including internal consistency, test-retest reliability, and inter-rater reliability4. 

Test-retest reliability is commonly assessed using kappa statistics for categorical questions 

and intraclass correlation coefficients for continuous measures5,6. Internal consistency is often 

evaluated with Cronbach's alpha, where values above 0.7 are considered acceptable. It is 

important to note that reliability may vary among different demographic subgroups, so it should 

be evaluated in specific populations5. 

Common types of validation include external validation, which looks at correlations and 

associations, and internal validation, which employs methods such as factor analysis and item 

response theory7. The key psychometric properties that enhance the quality of an instrument 

include content validity, internal consistency, structural validity, and construct validity8. 

However, many instruments still lack thorough internal validation and adequate cross-cultural 

adaptation, indicating the need for improved development and validation processes9.  

The choice of HRQoL measure depends on the specific research question, domain, and 

disease state10. In ophthalmic research, tools to assess vision-related quality of life have been 

developed to evaluate the effects of vision problems on daily functioning and overall quality of 

life11,12.  

Several vision-related instruments for children have been created and validated, including the 

Cardiff Visual Ability Questionnaire for Children (CVAQC)13,14, the vision-related quality of life 

for children and young people (VQoL_CYP)15, the Visual Impairment Developmental 

Autonomy (VIDA) scale16, and the impact of vision impairment for children (IVI_C)17. These 

instruments assess various aspects of visual ability, quality of life, and adaptive skills in 

visually impaired children. The development process included item generation, cognitive 

testing, and psychometric evaluation15,18. While some instruments are designed for specific 

conditions19, others cater to broader populations of visually impaired children20. The 

importance of age-appropriate measures is emphasised, with some instruments providing 

versions tailored for different age groups12. However, there remains a need for further research 
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0.50 - 1.00 Refractive error 

0.05 – 0.50 Visual impairment  

< 0.05  Blindness  

 

Estimated sample size for one-way ANOVA, F test for group effect 

Estimated sample sizes: N = 32, N (minimum) per group = 8  

This means the required minimum sample size was 32 children for each version, with at least 

eight children per visual acuity category outlined in Table 1. However, the sample size targeted 

was 40 learners per version to account for potential dropouts. To confirm the learners' visual 

status, they underwent a series of tests, including visual acuity measurement using the Early 

Treatment of Diabetic Retinopathy Study (ETDRS) chart, visual field assessments using a 

handheld arc perimeter, fundus examination using direct ophthalmoscopy, cycloplegic using 

1% of cyclopentolate eye drops, three drops per eye, and cycloplegic autorefraction with 

Charpos CR-1 Autorefractor. 

Step 2: CVF-QoL Instrument and Administration  

All learners selected according to the criteria in Step 1 completed the age-appropriate CVF-

QoL questionnaires. During the first administration of the questionnaire, they were allowed to 

ask the field worker any questions. Learners who were blind received assistance from the field 

worker to complete the questionnaires. Additionally, learners were given a second 

questionnaire to complete at home 10 days after the initial questionnaire, which they were to 

return to the school administrator. This method has been used by other studies that developed 

similar tools for children12,23,24. The learners who were living with blindness were assisted by 

the hostel matrons to complete the questionnaire for a second time. 

The CVF-QoL instrument contents:  

Supplementary Table S1 outlines the items in Version 1.1 of the CVF-QoL instruction set. This 

version contains a total of 89 items organised into eight domains as follows:  

• School and Learning (SL) - 16 items [1-8, 37-44]  

• Mobility and Orientation (MO) - 8 items [9-14, 45, and 46] 

• Daily Living Skills (DLS) - 18 items [15-29, 47,48, and 71]  

• Hobbies, Leisure, and Sport (HLS) - 8 items [30-32, 49-52, and 72] 

• Social Interaction (SI) - 7 items [33-36, 53-55] 

• Psychological or Emotional Function (PEF) - 17 items [56-64, 73,74, 76-81] 

• Treatment (T) - 8 items [65-68, 82-85] 

• Sociocultural (SC) - 7 items [69,70,75, 86-89] 

Supplementary Table S2 outlines 63 items organised also into eight domains as follows:  
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Never 1 100 

Do not apply to me 0 #(missing) 

 

The overall composite score for both versions of the CVF-QoL instrument was calculated as 

an average of the scores of the vision-targeted domains. This method gives equal weight to 

each domain instead of averaging individual items, which would favour domains with more 

items. A higher score indicates a better quality of life.  

Score Interpretation: 

The overall scores were categorised as follows: 

• 75-100 = Good QoL 

• 50-74 = Fair QoL 

• 25-49 = Poor QoL 

• 0-24 = Very poor QoL  

A score of 0 represents the worst possible quality of life, while a score of 100 indicates optimal 

quality of life. 

Step 3: Statistical Analyses  

The principal investigator collected, cleaned and captured the data. A statistician then 

analysed the data using the Cronbach alpha test, with a 95% confidence interval, to determine 

the instrument's stability by comparing each learner's scores from the first and second 

attempts at answering the questionnaire25. In addition, Cronbach’s Alpha test analyses were 

performed on the overall versions of the CVF-QoL instrument by assessing if any domain 

affects the overall reliability and internal consistency of the CVF-QoL instrument. The one-way 

ANOVA statistical tests were conducted to compare and contrast the clinical findings with the 

responses to the different versions of the CVF-QoL instruments. A one-way ANOVA (Analysis 

of Variance) test was used to compare the means of three or more domains to determine if 

there's a statistically significant difference between them. Additionally, the average mean 

scores were compared based on visual status to evaluate the instrument's sensitivity to visual 

status. 

Results: 

A total of 41 learners completed version 1.1 of the Children's Visual Function Quality of Life 

Instrument (CVF-QoL). Most participants were female (61%), and 29% of children had visual 

impairment (VI), as shown in Table 3. In version 2.1, 39 learners completed the questionnaire, 

with a slightly higher percentage of females participating (61.5%). Additionally, 28% of the 

participants had VI, as indicated in Table 3.  
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PA19 14 F R: 0.90 (0.125) R: 0.20  R: +4.25/-2.25X21 R: 0.56 (0.25) OCA 
Nystagmus  

VI  

L: 1.00 (0.10) L: 0.20 L: +3.25/-3.50X180 L: 0.68 (0.20) 

PA20 15 M R: 0.00 (1.00) R: 0.00 R: +0.50/-0.25X80 R: 0.00 (1.00) NAD NS 

L: -0.10 (1.25) L: 0.00 L: PL/-0.50X73 L: 0.00 (1.00) 

PA21 14 M R: 0.00 (1.00) R: 0.00 R: +0.25/-0.50X85 R: 0.00 (1.00) NAD NS 

L: 0.00 (1.00) L: 0.00 L: +0.25/-0.25X77 L: 0.00 (1.00) 

PA22 14 M R: 0.00 (1.00) R: 0.00 R: +0.25 R: 0.00 (1.00) NAD NS 

L: 0.00 (1.00) L: 0.00 L: +0.25 L: 0.00 (1.00) 

PA23 16 F R: 0.42 (0.40) R: 0.10 R: +2.25/-0.75X173 R: 0.00 (1.00) Hyperopia 
Astigmatism  

RE 

L: 0.82 (0.16) L: 0.30 L: +7.75/-1.25X12 L: 0.22 (0.63) 

PA24 15 F R: 0.00 (1.00) R: 0.00 R: +0.50 R: 0.00 (1.00) NAD NS  

L: 0.00 (1.00) L: 0.00 L: +0.75 L: 0.00 (1.00) 

PA25 17 F R: 0.00 (1.00) R: 0.00 R: +0.50/-0.25X98 R: 0.00 (1.00) NAD NS  

L: 0.00 (1.00) L: 0.00 L: +0.25/-0.25X72 L: 0.00 (1.00) 

PA26 15 F R: 0.00 (1.00) R: 0.00 R: +0.50/-0.50x105 R: 0.00 NAD NS  

L: 0.02 (1.00) L: 0.00 L: +0.50/-0.50X77 L: 0.00 

PA27 17 F R: -0.10 (1.25) R: 0.00 R: PL/-0.50X18 R: -0.10 (1.25) NAD NS 

L: -0.12 (1.25) L: 0.00 L: PL/-0.25X54 L: -0.12 (1.25) 

PA28 14 F R: 1.10 (0.08) R: 0.30 R: -4.00/-4.00X14 R: 0.22 (0.63) Keratoconus 
 

RE 

L: 1.20 (0.80) L: 0.30  L: -4.75/-4.50X175 L: 0.24 (0.63) 

PA29 14 M R: 0.96 (0.10) R: 1.5 R: -9.00/-6.75X166 R: 0.96 (0.10) Keratoconus,  
Corneal scar 

VI 

L: LP (LP) L: LP L: No reading L: LP (LP) 

PA30 17 M R: HM (HM) R: HM R: No reading  R: HM (HM) Optic Nerves 
deformities  

BLD 

L: HM (HM) L: HM L: No reading  L: HM (HM) 

PA31 16 F R: LP R: LP R: No reading  R: LP Aniridia  
Cataract  

BLD 

L: LP L: LP L: No reading  L: LP 

PA32 13 M R: 0.88 (0.125) R: 0.60 R: +2.25/-3.75X22 R: 0.56 (0.25) OCA VI 

L: 0.90 (0.125) L: 0.60 L: +1.75/-4.25X163 L: 0.78 (0.16) 

PA33 15 M R: 1.52 (0.03) R: 0.70 R: -5.75/3.50X55 R: 0.90 (0.125) OCA  
Nystagmus  

VI 

L: 0.90 (0.125) L: 0.70 L: -1.50/-1.75X94 L: 0.58 (0.25) 

PA34 16 M R: CF@3M R: 0.90 R: -2.25/-0.75X141 R: CF@3M Glaucoma  BLD  

L: CF@3M L: 0.90 L: No reading L: CF@3M 

PA35 11 F R: 0.72 (0.20) R: 0.20 R: -1.25/-0.75X149 R: 0.60 (0.25) OCA 
Nystagmus 

VI 

L: 0.84 (0.16) L: 0.20 L: -1.50 L: 0.60 (0.25) 

PA36 10 F R: 0.98 (0.10) R: 0.20 R: -3.50/-4.75X177 R: 0.72 (0.20) OCA 
Nystagmus 

VI 

L: 0.92 (0.125) L: 0.20 L: -2.75/-3.50X5 L: 0.70 (0.20) 

PA37 14 M R: 0.78 (0.16) R: 0.10 R: -2.25/-2.50X57 R: 0.30 (0.50) Aniridia 
Glaucoma 

VI 

L: NLP L: NLP L: No reading L: NLP 

PA38 11 F R: 0.98 (0.10) R: 0.32 R: +4.50/-3.50X8 R: 0.72 (0.20) OCA 
Nystagmus 

VI 

L: 0.96 (0.10) L:0.32 L: +4.25/-3.25X10 L: 0.88 (0.125) 

PA39 17 M R: HM R: HM R: +0.25/-0.25x172 R: HM Congenital glaucoma  BLD  

L: HM L: HM L: +0.25/-0.50x45 L: HM 

PA40 12 M R: NL R: NL R: No reading  R: NL Non-responsive 
Cataract  

BLD 

L: NL L: NL L: No reading L: NL 

PA41 14 F R: 1.52 (0.03) R: 1.00 R: -10.50/-1.25X157 R: 0.90 (0.125) High Myopia 
Maculopathy  

VI 

L: 1.50 (0.03) L: 1.00 L: -11.00/-1.75X14 L: 0.90 (0.125) 
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Version 2.1 
 

Participant 
code 

Age Gender Unaided V/A in 
LogMAR(decimal) 

Near Unaided 
V/A LogMAR 
 

Cycloplegic Auto 
 

Aided V/A 
 

Diagnosis VI classification 

PB1 09 F R: NLP (NLP) R: NLP R: No reading  R: NLP Congenital Glaucoma BLD 

L: NLP (NLP) L: NLP L: No reading L: NLP 

PB2 09 F R: LP (LP) R: LP R: No reading R: LP Corneal ulcer 
Cataract  

BLD 

L: LP (LP) L: LP L: No reading L: LP 

PB3 08 F R: 0.82 (0.16) R: 0.32 R: +3.75/-2.00X12 R: 0.42 (0.40) OCA VI  

L: 0.82 (0.16) L: 0.32 L: +2.00/-3.00X175 L: 0.40 (0.40)  

PB4 08 M R: 0.62 (0.25) R: 0.32 R: +1.25/-2.25X64 R: 0.36 (0.40) Retinoblastoma 
Cataract  

VI 

L: NLP (NLP) L: NLP L: +0.50/-0.75X116 L: NLP  

PB5 07 F R: 0.96 (0.10) R: 0.70 R: -6.25/-1.25X70 R: 0.82 (0.16) OCA 
Myopia 

VI 

L: 0.88 (0.125) L: 0.70 L: -4.00/-1.50X94 L: 0.72 (0.20) 

PB6 08 M R: NLP (NLP) R: NLP No reading R: NLP (NLP) Corneal ulcers 
Glaucoma  

BLD 

L: LP (LP) LP: LP No reading L: LP (LP) 

PB7 08 F R: NLP (NLP) R: NLP  No reading R: NLP (NLP) Cataract  
Corneal scar 

VI 

L: 1.02 (0.10) L: 1.00 No reading L: 1.02 (0.10) 

PB8 09 F R: 1.04 (0.10) R: 1.00 R: -7.25/-1.25X2 R: 0.68 (0.20) OCA 
Maculopathy 

VI 

L: 1.50 (0.03) L: 1.00 L: -13.00/-1.00X33 L: 0.72 (0.20) 

PB9 08 M R: 1.60 (0.025) R: 1.00@20cm R: -25.00/-1.75X75 R: 1.60 (0.025) Cataract  
Optic Neuropathy  

BLD 

L: LP (LP) L: LP L: No reading  L: LP 

PB10 07 F R: LP (LP) R: LP R: No reading R: LP (LP) Retinal vessels 
occlusion + Cataract 

BLD 

L: NLP (NLP) L: NLP L: No reading  L: NLP (NLP) 

PB11 08 M R: 0.92 (0.125) R: 0.50 R: +4.50/-1.25X18 R: 0.76 (0.16) OCA 
Nystagmus  

VI 

L: 0.90 (0.125) L: 0.50 L: +4.50/-2.00X158 L: 0.82 (0.16) 

PB12 08 M R: 0.86 (0.16) R: 0.60 R: -1.25/-3.25X15 R: 0.60 (0.25) OCA 
Nystagmus  

VI 

L: 0.86 (0.16) L: 0.52 L: -0.75/-3.25X164 L: 0.52 (0.32) 

PB13 09 M R: 1.22 (0.06) R: 0.30 R: -7.25/-3.25X33 R: 0.68 (0.20) Maculopathy VI 

L: 1.26 (0.05) L: 0.30 L: -8.50/-2.00X161 L: 0.68 (0.20) 

PB14 07 M R: 0.72 (0.20) R: 0.20 R: -2.50/-1.75X4 R: 0.28 (0.50) OCA 
 

RE 

L: 0.72 (0.20) L: 0.20 L: +0.50/-2.75X2 L: 0.30 (0.50) 

PB15 06 M R: 1.00 (0.10) R: 0.90 R: -6.50/-4.00X11 R: 0.80 (0.16) Keratoconus  
Myopia  

VI 

L: 1.22 (0.06)  L: 0.90 L: -8.75/-4.50X178 L: 1.02 (0.10) 

PB16 09 F R: 0.70 (0.20) R: 0.50 R: +0.25/-2.00X166 R: 0.22 (0.63) OCA 
Astigmatism 

RE 

L: 0.82 (0.16) L: 0.50  L: -2.25/-1.25X35 L: 0.36 (0.40) 

PB17 07 F R: 0.68 (0.20) R: 0.20 R: +1.00/-1.25X140 R: 0.40 (0.40) OCA 
Nystagmus  

VI 

L: 0.66 (0.20) L: 0.20 L: +1.25/-2.25X14 L: 0.40 (0.40) 

PB18 08 F R: LP (LP) R: LP  R: No reading  R: LP (LP)  OCA 
Cataract  

BLD 

L: NLP (NLP) L: NLP L: No reading L: NLP (NLP) 

PB19 09 F R: 1.32 (0.05) R: 1.00 R: No reading R: 1.32 (0.05) Maculopathy  BLD 

L: 1.40 (0.04) L: 1.00 L: No reading L: 1.40 (0.04) 

PB20 07 F R: 0.76 (0.16) R: 0.32 R: +4.75/-2.00X169 R: 0.62 (0.25) OCA VI  
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L: 0.78 (0.16) L: 0.32 L: +6.00/-3.00X04 L: 0.60 (0.25) Nystagmus  

PB21 06 M R: -0.10 (1.25)  R: 0.00 R: +0.75/-0.25X17 R: -0.10 (1.25) NAD NS 

L: -0.10 (1.25) L: 0.00 L: +1.00/-0.25X12 L: -0.10 (1.25) 

PB22 06 F R: LP R: LP R: No reading R: LP Cataract  NS 

L: -0.20 (1.60) L: 0.00 L: +0.25/-0.50X50 L: -0.20 (1.60) 

PB23 09 M R: -0.10 (1.25) R: 0.00 R: +0.75/-0.50X75 R: -0.10 (1.25) NAD NS 

L: -0.10 (1.25) L: 0.00 L: +0.50/-0.50X115 L: -0.10 (1.25) 

PB24 08 F R: 0.00 R: 0.00 R: +0.25/-0.25X68 R: 0.00 NAD NS 

L: 0.00 L:0.00 L: +0.25/-0.25X38 L: 0.00 

PB25 09 F R: 0.00 R: 0.00 R +0.75/-0.75x85 R: 0.00 NAD NS  

L: 0.00 L: 0.00 L: +0.75/-0.50x73 L: 0.00 

PB26 06 M R: 0.52 (0.32) R: 0.00 R: PL/-1.25X108 R: 0.00 Hyperopia 
Astigmatism  

RE 

L: 0.38 (0.40) L: 0.00 L: +0.75/-1.00X119 L: 0.00 

PB27 09 F R: CF @3M  R: CF R: No reading R: CF@3M Keratoconus 
Apical scarring  

BLD 

L: 1.90 L: 1.00 L: -1.50/6.75X165 L: 1.32 

PB28 06 M R: LP R: LP R: No reading R: LP Traumatic cataract  NS  

L: 0.00 L: 0.00 L: +1.00/-0.25X137 L: 0.00 

PB29 06 F R: -0.10 (1.25) R: 0.00 R: +0.50/-0.25X42 R: -0.10 (1.25) NAD NS 

L: -0.10 (1.25) L: 0.00 L: +0.25  L: -0.10 (1.25) 

PB30 09 M R: 0.00 (1.00) R: 0.00 R: +0.50/-0.25X176 R: 0.00 NAD NS 

L: 0.00 (1.00) L: 0.00 L: +0.25/-0.25X91 L: 0.00 

PB31 08 F R: 0.82 (0.16) R: 0.20 R: +2.25/-4.50X07 R: 0.24 (0.63) Hyperopia 
Astigmatism  

RE 

L: 0.78 (0.16)  L: 0.20 L: +2.00/-3.50X173 L: 0.18 (0.63) 

PB32 09 F R: 0.52 (0.32) R: 0.00 R: -1.50/-0.75X96 R: 0.00 (1.00) Myopia  
Astigmatism 

RE 

L: 0.46 (0.32) L: 0.00 L: -1.50/-0.25X91 L: 0.00 (1.00) 

PB33 06 F R: 0.00 (1.00) L: 0.00 R: +0.75/-0.25X144 R: 0.00 (1.00) NAD NS  

L: 0.00 (1.00) R: 0.00 L: +0.50/-0.25X30 L: 0.00 (1.00) 

PB34 09 M R: 0.76 (0.16) R: 0.00 R: -1.75/-0.75X65 R: 0.00 (1.00) Myopia 
Astigmatism  

RE 

L: 0.64 (0.20) L: 0.00 L: -1.25/-0.50X68 L: 0.00 (1.00) 

PB35 08 F R: 0.00 (1.00) R: 0.00 R: +0.25/-0.25X148 R: 0.00 (1.00) NAD NS 

L: 0.00 (1.00) L: 0.00 L: +1.00/-1.00X15 L: 0.00 (1.00) 

PB36 07 F R: 0.96 (0.10) R 0.00 R: -4.75/-0.75X10 R: 0.00 Myopia  
Astigmatism  

RE 

L: 0.96 (0.10) L: 0.00 L: -4.75/-0.75X10 L: 0.00 

PB37 06 F R: 0.34 (0.50) R: 0.00 R: PL/-1.50X99 R: 0.00 (1.00) Astigmatism  RE 

L: 0.36 (0.40) L: 0.00 L: +0.25/-1.75X76 L: 0.00 (1.00) 

PB38 09 F R: 0.42 (0.40) R: 0.00 R: -1.50/-0.25X116 R: 0.00 (1.00) Myopia 
Astigmatism 

RE 

L: 0.54 (0.32) L: 0.00 L: -1.25/-1.25X153 L: 0.00 (1.00) 

PB39 07 F  R: HM R: HM R: +0.25 R: HM Congenital Glaucoma BLD 

L: HM L: HM L: +0.25/-0.25X03 L: HM 

F= Female, M= Male, V/A= Visual acuity, LogMAR= Logarithmic Measure of Angle of Resolution, R= Right eye, L= Left eye, NLP= No light perception, LP= Light perception, HM= Hand motion, CF= 

Count fingers, NAD= No abnormalities, OCA= Oculocutaneous albinism, NS= Normal sighted, RE= Refractive error, VI= Visual impairment, BLD= Blindness 
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writing in books, as well as experiencing eye strain when attempting to read and symptoms 

like itching and tearing during reading activities. The mobility and orientation domain assesses 

overall movement in individuals, focusing on the challenges faced by visually impaired 

children, particularly in unfamiliar places due to poor vision. The physical activities that children 

engage in daily and how visual impairments impact those activities are examined in the daily 

living skills domain, while the hobbies, leisure, and sports domain explores how visual 

impairment affects children's play, sports participation, and recreational activities. The social 

interaction domain analyses how visual impairment influences social activities, including 

making friends, spending time with friends, visiting family members, and maintaining eye 

contact while conversing. The relationship between visual impairment and mental health is 

assessed in the psychological and emotional domain, which also explores self-perception and 

self-esteem related to visual impairment. The treatment domain evaluates the effects of eye 

treatments on children, such as the discomfort from eye drop instillation, the strain and 

heaviness associated with wearing spectacles, and the bullying that may result from wearing 

glasses. Finally, the sociocultural domain examines the influence of the surrounding 

community on managing visual impairment and includes items that connect visual impairment 

with being perceived as cursed or bewitched. 

Forty-one learners participated in the validation of Version 1.1 of the CVF-QoL, surpassing 

the anticipated number of 32 participants. Classifying these learners based on their visual 

status was crucial and was successfully achieved with a vision screening, with a minimum of 

eight participants in each visual category. Notably, there were significantly more female 

participants than male. Although the prevalence of visual impairment can be influenced by 

gender, it should not affect the validation of the tool. For Version 2.1 of the CVF-QoL, thirty-

nine learners participated. Similar to Version 1.1, the minimum requirement of eight 

participants in each visual category was met, with again a higher number of female 

participants. It has been reported that the common causes of childhood visual impairment 

include refractive errors, amblyopia, retinal disorders, and congenital conditions such as 

cataracts and glaucoma27. These conditions were also observed in the study participants. 

Reliability is the consistent ability to reproduce results over time and among different 

observers. It includes coherence, stability, equivalence, and homogeneity, making it a crucial 

quality criterion for any instrument8,34,35. In the context of the CVF-QoL instrument, reliability 

primarily pertains to the internal consistency, stability, and equivalence of the measures used. 

To assess internal consistency, the Cronbach’s alpha score is employed. For Version 1.1 of 

the instrument, the overall Cronbach's alpha score was 0.946, indicating high reliability. In 

contrast, Version 2.1 received a score of 0.777, which is considered to be moderately reliable. 

The lower alpha score for version 2.1 compared to version 1.1 is primarily attributed to the 



99 
 

Social Interaction domain, which had the lowest score of 0.352. The low score for this domain 

is likely due to the limited number of items included in this domain; research indicates that 

having fewer items can lower the alpha value8. Specifically, the Social Interaction domain in 

version 2.1 consists of only two items, whereas version 1.1 contains six items in this same 

domain. Additionally, the lower alpha score may be linked to age differences, as research in 

instrument development has shown that instrument reliability increases with age36. 

The stability of an instrument measures how similar the results are when assessed at two 

different times37. For the CVF-QoL instrument, we used test-retest reliability to evaluate this 

stability. Generally, the test-retest reliability tends to decrease when the interval between tests 

is extended5,37. The time span between measurements affects the interpretation of reliability; 

therefore, an interval of 10 to 14 days is considered adequate for testing and retesting37. In 

this study, participants completed the CVF-QoL questionnaire for the second time at home 10 

days after their initial attempt. This approach has been previously utilised in the development 

of several tools for children12,23,24. The test-retest scores were 0.940 for version 1.1 and 0.800 

for version 2.1, indicating that these scores are more than 93% similar to the original scores 

obtained during the first administration of the questionnaires. 

The CVF-QoL instrument is sensitive to visual classification, as demonstrated by the 

comparison of mean scores among participants with normal vision versus those living with 

refractive error (RE), visual impairment (VI), and blindness. On average, participants with 

normal vision score higher than all other groups, indicating a better quality of life. In contrast, 

those with severe visual impairment or blindness score much lower, suggesting they 

experience a reduced quality of life, as has been noted by previous studies38–40. 

To enhance the Cronbach alpha score of Version 2.1 of the CVF-QoL instrument, the social 

interaction domain was modified by incorporating four additional items from the already 

validated Version 1.1 of the CVF-QoL. It is recognised that increasing the number of items in 

the relevant domain can improve the alpha score8, this resulted in the new CVF-QoL 

instrument, Version 2.2, which now comprises 67 items attached as Supplimentary Table S3 

below. 

Limitations and future recommendations  

The method of using Cronbach’s alpha test was used in this instrument development based 

on the previous instrument development studies, for example, Hatt SR et al (2019), Birch EE 

et al (2005), Felius J et al (2004), Sacchette M et al (2007), Robertson AO (2020), Wadhwani 

M et al (2022) anc etc. However, the authors acknowledge the potential limitations that could 

arise when interpreting the results. 
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The sample size was estimated based on categories of visual acuity in decimal notation. 

However, the authors acknowledged that the sample size may not have been sufficient. This 

is the first phase of development and validation, and it is recognised that the validation process 

is ongoing. The candidate further recommended continuing the validation of this tool with a 

larger sample size. 

Conclusion 

The CVF-QoL instrument has been noted to be reliable and valid for evaluating the quality of 

life-related to visual function, specifically among rural school-aged children in South Africa. 

This assessment tool is designed to capture the unique visual challenges and experiences 

faced by children in these communities, ensuring that the cultural and contextual factors of 

South Africa are considered. Through its comprehensive approach, the CVF-QoL instrument 

provides valuable insights into how visual impairments impact various aspects of daily life and 

educational experiences for these children, ultimately informing interventions and support 

strategies to enhance their overall well-being. 
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Supplementary Table S1: List of items from version 1.1 of the CVF-QoL instrument 

Version 1.1 of the CVF-QoL instrument 

Item number and description [domain] Item number and description [domain] Item number and description [domain] 

1. Seeing clearly what is written on the chalkboard SL 
 

31. Playing ball games (soccer, tennis, Mokoloti, etc.) HLS 

 
61. I feel sad when I get corrected on things I did not see 
clearly PEF 

 

2. Drawing SL 
 

32. Playing games requires me to see things in the distance 
such as Dithini, Thapo, and Wulu HLS 

 

62. I feel sad when friends laugh at me because I cannot see 
well PEF 

 

3. Matching colours (e.g., while colouring or painting) SL 

 
33. Playing games requires me to see things in the near such 
as Morabaraba, Diketo, Mmela, etc HLS 

 

63. I feel like I am a burden to my family members and the 
people around me because of my eyesight PEF 

 

4. Using a pair of scissors to get the desired shapes SL 
 

34. Maintaining eye contact when talking with your friend SI 

 
64. I have low confidence in myself because of my poor 
eyesight PEF 

 

5. Completing my school work on time SL 

 
35. Taking part in various activities (like sporting events) with 
friends SI 

 

65. I spend a lot of time on vision treatment (eye doctor 
appointments, patching, eye drops, and therapy) T 

 

6. Reading from books including my textbooks SL 
 

36. Making friends SI 

 
66. I find it hard to clean my glasses T 

 

7. Seeing pictures clearly in my book (e.g., Map book) SL 
 

37. My eyesight affects how fast I can read and write SL 

 
67. The eyedrop is uncomfortable for my eyes T 

 

8. Reading or writing along a line in a book SL 

 
38. My eyes hurt and tear up when I read or do close work SL 
 

68. I cannot see clearly even when I wear my glasses T 

 

9. Using public transport (e.g., taxi or bus) MO 

 
39. Words become double when I read SL 

 
69. My family members are ashamed of me because of my 
eyesight SC 
 

10. Moving around by yourself without bumping into 
objects or people MO 

 

40. I think I would benefit better from the special school for 
people who cannot see well SL 

 

70. I feel like I am cursed for not seeing well SC 

 

11. Walking safely in new places without help MO 

 
41. I do not do as well in my tests and exams as others, 
because of my eyesight SL 

 

71. I am afraid of drowning when fetching water by the river 
DLS 

 

12. Walking home MO 

 
42. I struggle to read what other people have written because 
of my eyesight SL 

 

72. I get closer to the television (TV) screen so that I can see 
what’s happening on TV HLS 

 

13. Walking on uneven ground MO 

 
43. I get headaches after reading for some time SL 

 
73. I am scared that I might go blind PEF 
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14. Seeing someone across the street when they are 
calling out to you MO 

 

44. I copy from other classmate’s notes because I struggle to 
see clearly on the board SL 
 

74. I am worried about my poor vision PEF 

 

15. Fetching water DLS 

 
45. I am not sure of how far a car or taxi is to me when I am 
crossing the road MO 

 

75. I get bullied at school because I wear glasses SC 

 

16. Going to the toilet DLS 

 
46. I often fall when I walk because I cannot see well MO 

 
76. People think I am less intelligent because of my poor 
eyesight PEF 

 

17. Locking or unlocking the door DLS 

 
47. I often need someone to stay at home with me because I 
cannot see well DLS 
 

77. I am afraid to tell the teacher that I cannot see well in class 
PEF 

 

18. Making out differences in coins or notes when I want 
to pay because of my eyesight DSL 

 

48. I struggle to look after my siblings when we are left home 
alone DLS 

 

78. I am bothered because my parents tend to treat me 
differently as compared to my other siblings due to eyesight 
PEF 

 

19. Taking goats and cows to the field for grazing DLS 

 
49. I often lose in most games due to my eyesight HLS 

 
79. I feel worthless because I cannot see well PEF 

 

20. Washing my school uniform so that it gets clean DLS 

 
50. It is difficult to read the story books because of my 
eyesight HLS 

 

80. It is hard for me to defend myself verbally, even if I am 
right PEF 

 

21. Doing household chores (like sweeping, washing 
dishes, cooking, preparing a meal DLS 
 

51. It is difficult to create crafts with clay or boxes because of 
my eyesight HLS 
 

81. I feel ashamed about attending a special school PEF 

 

22. Seeing the time on a wall clock DLS 

 
52. I find it difficult to do knitting because of my eyesight HLS 

 
82. When I wear my glasses, I have to squint to see things T 

 

23. Seeing the time on a wristwatch DLS 

 
53. People are getting frustrated with you because of your 
eyesight SI 

 

83. Glasses hurt my nose/ ears T 

 

24. Taking something out from a cupboard DLS 

 
54. Other children don’t want to play with me because I cannot 
see SI 

 

84. I feel dizzy/nausea when I wear my glasses T 

 

25. Taking care of myself (like washing my face, applying 
toothpaste, brushing my teeth, dressing myself, lacing 
shoes, etc.) DLS 

 

55. It is hard to see if someone is happy, sad, or angry when 
they are talking to me SI 

 

85. My glasses sometimes break or fall off while I am wearing 
them T 

 

26. Pouring water/drink into a cup or glass DLS 
 

56. I become stressed when I have to go for my eye check-up 
PEF 

 

86. I have been told that I am cursed or bewitched for not 
being able to see clearly SC 

 

27. Seeing the food on my plate while eating DLS 
 

57. I feel different from other children because my eyes are 
crossed PEF 

 

87. I am treated differently from other children in my village 
because of eye problems SC 
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28. Going to the tuckshop alone DLS 
 

58. Wearing glasses makes me feel different from other 
children PEF 

 

88. Some people believe I cannot think properly because of 
my eye problem SC 

 

29. Using the cell phone (for example to dial a number or 
read messages) DLS 
 

59. I feel like people are impatient with me due to my eyesight 
PEF 

 

89. Some people think that God is punishing my parents 
because of my eye problems SC 

 

30. Taking part in athletics (running, jumping, throwing, 
and race walking) HLS 

 

60. I feel sad because I may not be able to choose the career I 
want because of my eyesight PEF 

 

 

SL= School and Learning, MO= Mobility and Orientation, DLS= Daily Living Skills, HLS= Hobbies, Leasure and Sport, SI= Social Interaction, PEF= Psychological or Emotional Function, T= Treatment, 

SC= Sociocultural.  
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Supplementary Table S2: The items of version 2.1 of the CVF-QoL instrument 

Version 2.1 of the CVF-QoL instrument 

Item number and description [domain] Item number and description [domain] Item number and description [domain] 

1. Seeing clearly what is written on the chalkboard SL 22. Using the cell phone (for example to dial a number or read 

messages) DLS 

43. I feel sad when friends laugh at me because I cannot see 

well PEF 

2. Drawing SL 23. Taking part in athletics (running, jumping, throwing, and 

race walking) HLS 

44. I find it hard to clean my glasses T 

3. Matching colours (e.g., while colouring or painting) SL 24. Playing ball games (soccer, tennis, Mokoloti, etc.) HLS 45. I don’t like it when someone puts drops in my eyes T 

4. Using a pair of scissors to get the desired shapes SL 25. Playing games requires me to see things in the distance 

such as Dithini, Thapo, and Wulu HLS 

46. I cannot see clearly even when I wear my glasses T 

5. Finishing my school work on time SL 26. Playing games requires me to see things that are near such 

as Morabaraba, Diketo, Mmela, etc. HLS 

47. I do not like the way I look when wearing glasses T 

6. Reading from books including my textbooks SL 27. My eyes hurt when I read SL 48. My family is ashamed of me because of my poor eyesight 

SC 

7. Copying correctly from the board or books SL 28. I cannot see what other people write in their books SL 49. My parents think I am under a curse or bewitched because 

of my eyesight SC 

8. Reading or writing along a line in a book SL 29. Words are becoming double when I read SL 50. I feel like I am cursed for not seeing well SC 

9. Moving around by yourself without tripping into objects 

or people MO 

30. I have a sore head when I read SL 51. I go closer to the TV so that I can see better HLS 

10. Moving around safely by myself in places I don't know 

MO 

31. People are getting annoyed with me because of my 

eyesight SL 

52. I am scared that I might go blind PEF 

11. Walking home MO 32. I often fall when I walk because I cannot see well MO 53. I am worried that I cannot see well PEF 

12. Walking on bumpy ground MO 33. I am not sure of how far a car or taxi is to me when I am 

crossing the road MO 

54. I get bullied at school because I wear glasses SC 

13. Seeing someone across the street when they are calling 

out to you MO 

34. I need someone to stay at home with me because I cannot 

see well DLS 

55. People think I am not clever because of my poor eyesight 

PEF 

14. Going to the toilet DLS 35. I often lose in most games because I cannot see HLS 56. I am afraid to tell the teacher that I cannot see well in class 

PEF 

15. Seeing the right money when at the shop DLS 36. It is difficult to read the story books because of my eyesight 

HLS 

57. I feel ashamed about attending a special school PEF 
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16. Seeing the time on a wall clock DLS 37. It is difficult to create crafts with clay or boxes because of 

my eyesight HLS 

58. When I wear my glasses, I have to cross my eyes to see 

things T 

17. Seeing the time on a wristwatch DLS 38. Other children don’t want to play with me because of my 

eyesight SI 

59. Glasses hurt my nose/ ears T 

18. Taking care of myself (like washing my face, applying 

toothpaste, brushing my teeth, dressing myself, lacing 

shoes, etc.) DLS 

39. It is hard to see if someone is happy, sad, or angry when 

they are talking to me SI 

60. I feel dizzy when I wear my glasses T 

19. Pouring water/drink into a cup or glass DLS 40. I don’t like going for my eye check-up PEF 61. My glasses sometimes break or fall off while I am wearing 

them T 

20. Seeing the food on my plate when eating DLS 41. I feel different from other children because my eyes are 

crossed PEF 

62. I am being mistreated by other children in my village 

because of my eye problems SC 

21. Going to the tuckshop alone DLS 42. Wearing glasses makes me feel different PEF 63. I cannot see so people say I cannot think well SC 

SL= School and Learning, MO= Mobility and Orientation, DLS= Daily Living Skills, HLS= Hobbies, Leasure and Sport, SI= Social Interaction, PEF= Psychological or Emotional Function, T= Treatment, 

SC= Sociocultural.   
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Supplementary Table S3: The CVF-QoL Version 2.2 Instrument 

The CVF-QoL Version 2.2 
 

 
Domain 

 
Item number and description Rating scale Domain Item number and description Rating scale 

S
c
h

o
o

l 
a
n

d
 l
e
a
rn

in
g

 

1. Seeing clearly what is written on the 
chalkboard  
 

3. Very hard for me 
2. Not so easy for me 
1. Very easy for me 
0. I do not do this thing 

S
o

c
ia

l 
in

te
ra

c
ti

o
n

 

38. Other children don’t want to play with 
because of my eyesight  

2. Yes 
1. No 
0. Does not apply to me 

2. Drawing  39. It is hard to see if someone is happy, sad, 
or angry when they are talking to me  
 

3. Matching colours (e.g., while colouring or 
painting)  
 

64. People are getting frustrated with you 
because of your eyesight  

4. Using a pair of scissors to get the desired 
shapes  
 

65. Maintaining eye contact when talking with 
your friend  

3. Very hard for me 
2. Not so easy for me 
1. Very easy for me 
0. I do not do this thing 5. Finishing my school work on time  66. Taking part in various activities (like 

sporting events) with friends  
 

6. Reading from books including my textbooks  
 

67. Making friends  

7. Copying correctly from the board or books  
 

P
s
y
c
h

o
lo

g
ic

a
l 

a
n

d
 E

m
o

ti
o

n
a
l 
F

u
n

c
ti

o
n

  

40. I don’t like going for my eye check-up  2. Yes 
1. No 
0. Does not apply to me 8. Reading or writing along a line in a book  41. I feel different from other children because 

my eyes are crossed  
 

27. My eyes hurt when I read  
 

2. Yes 
1. No 
0. Does not apply to me 

42. Wearing glasses makes me feel different  

28. I cannot see what other people write in their 
books  

43. I feel sad when friends laugh at me 
because I cannot see well  

29. Words are becoming double when I read  
 

52. I am scared that I might go blind  3. All the time 
2. Sometimes 
1. Never 
0. Do not apply to me 

30. I have a sore head when I read  
 

53. I am worried that I cannot see well  

31. People are getting annoyed with me 
because of my eyesight  
 

55. People think I am not clever because of my 
poor eyesight  

38. Other children don’t want to play with 
because of my eyesight  
 

56. I am afraid to tell the teacher that I cannot 
see well in class  

39. It is hard to see if someone is happy, sad, or 
angry when they are talking to me  
 
 

57. I feel ashamed about attending a special 
school  
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M

o
b
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y
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n
d
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e
n
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ti

o
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9. Moving around by yourself without tripping 
into objects or people  
 

3. Very hard for me  
2. Not so easy for me 
1. Very easy for me 
0. I do not do this thing 

T
re

a
tm

e
n

t 
 

44. I find it hard to clean my glasses  2. Yes 
1. No 
0. Does not apply to me 

10. Moving around safely by myself in places I 
don't know  
 

45. I don’t like it when someone puts drops in 
my eyes 

11. Walking home  46. I cannot see clearly even when I wear my 
glasses  
 

12. Walking on bumpy ground  47. I do not like the way I look when wearing 
glasses  
 

13. Seeing someone across the street when 
they are calling out to you  
 

58. When I wear my glasses, I have to cross 
my eyes to see things  

3. All the time 
2. Sometimes 
1. Never 
0. Do not apply to me 32. I often fall when I walk because I cannot see 

well  
 

2. Yes 
1. No 
0. Does not apply to me 

59. Glasses hurt my nose/ ears  

 
33. I am not sure of how far a car or taxi is to me 
when I am crossing the road  
 

 
60. I feel dizzy when I wear my glasses  

D
a
il

y
 l
iv

in
g

 s
k
il
ls

 

14. Going to the toilet  3. Very hard for me  
2. Not so easy for me 
1. Very easy for me 
0. I do not do this thing 

61. My glasses sometimes break or fall off 
while I am wearing them  

 
15. Seeing the right money when at the shop  

S
o

c
io

c
u

lt
u

ra
l 

48. My family is ashamed of me because of 
my poor eyesight  
 

2. Yes 
1. No 
0. Does not apply to me 

16. Seeing the time on a wall clock  49. My parents think I am under a curse or 
bewitched because of my eyesight  
 

17. Seeing the time on a wristwatch  
 

50. I feel like I am cursed for not seeing well  

18. Taking care of myself (like washing my face, 
applying toothpaste, brushing my teeth, dressing 
myself, lacing shoes, etc.)  
 

54. I get bullied at school because I wear 
glasses  

3. All the time 
2. Sometimes 
1. Never 
0. Do not apply to me 

19. Pouring water/drink into a cup or glass  62. I am being mistreated by other children in 
my village because of my eye problems  
 

20. Seeing the food on my plate when eating  63. I cannot see, so people say I cannot think 
well  
 

21. Going to the tuckshop alone     
22. Using the cell phone (for example to dial a 
number or read messages)  
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34. I need someone to stay at home with me 
because I cannot see well  
 
 

2. Yes 
1. No 
0. Does not apply to me 

   
H

o
b

b
ie

s
, 
L

e
is

u
re

 a
n

d
 s

p
o

rt
 

23. Taking part in athletics (running, jumping, 
throwing, and race walking)  
 

3. Very hard for me  
2. Not so easy for me 
1. Very easy for me 
0. I do not do this thing 

   

24. Playing ball games (soccer, tennis, Mokoloti, 
etc.)  
 

   

25. Playing games requires me to see things in 
the distance such as Dithini, Thapo, and Wulu  
 

   

26. Playing games requires me to see things 
that are near such as Morabaraba, Diketo, 
Mmela, etc.  
 

   

35. I often lose in most games because I cannot 
see  
 

2. Yes 
1. No 
0. Does not apply to me 

   

36. It is difficult to read the story books because 
of my eyesight  
 

   

37. It is difficult to create crafts with clay or 
boxes because of my eyesight  
 

   

51. I go closer to the TV so that I can see better  3. All the time 
2. Sometimes 
1. Never 
0. Do not apply to me 
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CHAPTER  6: TRANSLATING THE ENGLISH VERSION OF THE CVF-QoL INTO 

SEPEDI 

The modified versions of the Children's Visual Function Quality of Life (CVF-QoL) instrument, 

specifically version 1.1 and version 2.1, developed as described in Chapter Five, underwent a rigorous 

translation process to ensure their suitability for Sepedi speakers. Professional translators were engaged 

to carry out this translation, employing the forward-backwards translation method recommended by the 

World Health Organization's Quality of Life team.  

The resulting Sepedi translations, named Sepedi version 1.1 and Sepedi version 2.1, were then subjected 

to a validation process involving a group of learners. This step was crucial to ensure that the translated 

instruments accurately measured what they were meant to measure, which was an instrument that was 

culturally relevant and comprehensible to the targeted population. Additionally, a statistical comparison 

was conducted between the validated Sepedi and the original English versions of the CVF-QoL 

instrument. This comparison was instrumental in assessing the reliability of the translation and 

identifying any discrepancies between the two language versions. All discrepancies were corrected, so 

the Sepedi Versions were as good as the English Versions.  

The process and results of this translation process are detailed in the manuscript titled "Translation of 

the Children's Visual Function Quality of Life (CVF-QoL) Instrument from English to Sepedi 

Language." This document has been submitted for publication in Ophthalmic and Physiological Optics 

(Manuscript ID: OPO-OA-5271), an open-access peer-reviewed journal. 

This manuscript addresses objectives 7 and 8 which were effective to: 

• Translate the CVF-QoL instrument into the Sepedi language, ensuring cultural and contextual 

appropriateness. 

• Evaluate the reliability of the translated instrument by comparing it against the original English 

versions, thereby establishing its validity for use within the Sepedi-speaking population.
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Abstract  

Introduction: Translating quality-of-life questionnaires for children is crucial for accurately 

reflecting their experiences in different cultural contexts. This study aims to translate the 

Children’s Visual Function Quality of Life (CVF-QoL) instrument from English to Sepedi and 

validate the translated version to ensure reliable data collection on children's well-being in 

non-English speaking populations. 

Methods: This study utilized a forward-backward-forward translation method. Two qualified 

translators independently translated the CVF-QoL instrument into the Sepedi language for two 

age groups: 10-17 years and 6-9 years. The principal investigator (PI) reconciled these 

translations into two finalised Sepedi versions, which were then back-translated into English 

by a third translator. Discrepancies were addressed in a meeting between the PI and the third 

translator.  Sepedi-speaking learners validated the clarity and relevance of the finalised Sepedi 

versions. After modifications, the versions were administered to a stratified group of learners 

based on age and visual status. Internal consistency was assessed, and the stability of the 

versions was evaluated by having the identical learners complete the questionnaires again 10 

days later. Lastly, the alpha scores of the Sepedi versions were compared to those of the 

English version for further validation. 

Results: Two versions of the CVF-QoL instrument were translated into Sepedi: Version 1.1 

and Version 2.1. Face validation indicated that both versions are clear and relevant, and 

minimal modifications are needed. Version 1.1, administered to 41 learners aged 10-17, 

achieved a Cronbach's alpha of 0.930. Version 2.1 was given to 39 learners aged 6-9, scoring 

0.762. Test-retest reliability showed scores of 0.927 for Version 1.1 and 0.712 for Version 2.1 

after 10 days. Overall, the Cronbach scores for the Sepedi and English versions of 1.1 were 

0.930 and 0.946, showing excellent internal consistency. For version 2.1, the scores were 

0.762 and 0.777, indicating good internal consistency and confirming the instrument's validity. 

Conclusion: The Sepedi version of the CVF-QoL instrument is a valid and reliable tool.   

Keywords: instrument translation, validation, reliability, visual function quality of life, 

children, quality of life 
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Introduction  

Visual impairment (VI) in children is a significant global concern, affecting approximately 19 

million children worldwide1. VI prevalence is notably higher among children in middle to low-

income regions2,3. Many children with VI also experience additional impairments, underscoring 

the necessity for multidisciplinary assessment and management4. Visual impairment can 

considerably negatively impact the educational achievement, social interactions, and 

emotional well-being of children, often leading to additional associated economic costs5,6. 

Early detection and intervention in children with VI are thus crucial for maximising visual 

potential and overall development7,8. Additionally, VI significantly affects the quality of life 

(QoL) of affected children9. 

Recently, there has been increased interest in developing and utilising self-reported outcomes 

related to QoL and patient satisfaction, specifically for vision-related issues10. These outcomes 

are referred to as vision-related quality of life (VRQoL) tools. Several studies have examined 

VRQoL tools for children with VI. For example, the Children's Visual Function Questionnaire 

(CVFQ) was utilised to measure VRQoL in children with bilateral congenital cataracts, 

revealing lower scores across all subscales compared to the control group11. Other 

instruments, such as the Cardiff Visual Ability Questionnaire for Children (CVAQC)10, the 

Impact of Vision Impairment for Children (IVI-C)12, and the Pediatric Quality of Life Inventory 

(PedsQL)13, have also been used to assess functional visual ability and VRQoL in children 

with glaucoma and cataracts14. 

Researchers have also developed new VRQoL instruments, including the EYE-Q for juvenile 

idiopathic arthritis-associated uveitis15 and the VQoL_CYP for visually impaired children6. A 

child-centred approach has led to the creation of age-appropriate extensions of the 

VQoL_CYP for children aged 8 to 17 years16,17. The World Health Organization's Quality of 

Life (WHOQOL) group has suggested that each country create a tool to measure the impact 

of diseases and treatments18. This tool should be culturally sensitive, age-appropriate, and 

available in the country's official languages18.  

The Children's Visual Function Quality of Life (CVF-QoL) instrument has thus been designed 

to assess the QoL for rural school-going children in South Africa. The CVF-QoL instrument 

has two versions in English: Version 1.1 for children aged 10 to 17 years and Version 2.1 for 

younger children aged 6 to 9 years. This study aims to translate the validated English versions 

of the Children's Visual Function Quality of Life (CVF-QoL) Instrument into Sepedi and to 

validate the translated instrument. This translation is crucial for assessing the impact of VI on 

children's daily lives across different cultures and languages. Such translations facilitate cross-

cultural comparisons and provide valuable insights into patient-reported outcomes19. 
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Methodology 

This translation and validation study was conducted among rural, school-going children with 

visual impairments who resided in the Sekhukhune district in Limpopo Province, South Africa. 

The study adhered to the ethical principles outlined in the Declaration of Helsinki for research 

involving human participants and received approval from the Biomedical Research and Ethics 

Committee (BREC) at the University of KwaZulu-Natal (BREC/00003939/2022). Consent and 

assent forms were completed by the parents and children, respectively. The Ethics Committee 

of the Limpopo Department of Education also approved this study (Ref: 2/2/2). 

The two versions of the CVF-QoL instrument were translated from English to Sepedi using the 

forward-backward-forward method as outlined by the International Quality of Life Assessment 

group of the World Health Organization (WHO)20. The versions include CVF-QoL Version 1.1 

for children aged 10-17 years and Version 2.1 for children aged 6-9 years with visual 

impairments. Sepedi was selected as the language for translation due to its usage in the study 

setting, the Sekhukhune district of Limpopo Province, South Africa21. 

The following steps were followed in translating and validating the Sepedi versions of the CVF-

QoL instrument: 

Step 1: Both English versions of the CVF-QoL instruments were sent to two independent 

translators. One was a lecturer from the University of Limpopo lecturing on the module Sepedi, 

and the other was from Afrolingo Translation Services. This South African company translates 

over 100 national and international languages. Their task was to translate the English versions 

into Sepedi. 

Step 2: After receiving the translations, all items from the two independent Sepedi versions 

were reviewed and compared by the principal investigator, whose indigenous language is 

Sepedi. This resulted in a single corrected and reconciled Sepedi version of the CVF-QoL 

instrument.  

Step 3: These reconciled Sepedi versions were then sent to a third translator, a qualified 

language practitioner, who translated them back into English. The PI and the translator held a 

Microsoft team meeting to address discrepancies and ensure that the Sepedi versions aligned 

with the English content. This resulted in a final forward translation with no discrepancies 

between the English and Sepedi versions of the CVF-QoL instruments. 

Step 4: Face validation of the revised Sepedi versions involved presenting the two instruments 

to 30 learners. The first language of all learners selected was Sepedi, and they were learning 

Sepedi as their first language at school.  Version 1.1, targeted at 10 -17-year-old school 

children, was validated by 15 learners in the relevant age category, while Version 2.1 was 
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Eng Ver= English version of the CVF-QoL instrument, Sep Ver=mSepedi version of the CVF-QoL instrument, α =Cronbach 

alpha score 

 

Discussion  

Health-related quality of life (HRQoL) is a critical concept in healthcare, as it measures the 

impact of health conditions on patients' well-being beyond traditional clinical indicators26,27. 

Translating HRQoL instruments is vital for cross-cultural research and global clinical trials, 

especially in diverse settings such as South Africa28,29. In this study, the newly developed 

Children's Visual Function Quality of Life (CVF-QoL) instrument was translated from English 

to Sepedi for rural school-going children. The CVF-QoL instrument is designed for children 

aged 6 to 17 years and consists of two versions: Version 1.1 for children aged 10 to 17 years 

and Version 2.1 for children aged 6 to 9 years. Each version covers eight domains, with 89 

items in Version 1.1 and 63 items in Version 2.1. 

The study utilized the forward-backward-forward translation method, which is widely 

recommended19,29–31. Three professionals were involved in translating the instrument. Thirty 

targeted children confirmed that the content of both versions of the CVF-QoL was clear, 

comprehensive, and reliable. This approach to face validation was also employed by Angeles-

Han (2011) while validating a vision-related quality-of-life instrument for children aged 8 to 18 

years with juvenile idiopathic arthritis-associated uveitis32. The study utilised a targeted 

population to assess if the questionnaire effectively measured its intended construct. The 

CVF-QoL instrument demonstrated excellent internal consistency for Sepedi Version 1.1 and 

Version 2.1, as measured by Cronbach’s alpha scores. Furthermore, the test-retest reliability 

analysis indicated that all versions of the CVF-QoL are reliable. 

The English versions of the CVF-QoL alpha scores, which are under review and will be 

published elsewhere, are comparable to the Sepedi version of the CVF-QoL instrument, 

further validating the translated versions. The social interaction component of version 2.1 

contains only two items, which has resulted in a comparatively lower Cronbach alpha score. 

Research shows fewer items within a domain can lead to a lower alpha score25. To address 

this issue, four items were adopted from the social interaction domain of the already validated 

version 1.1. This change increases the number of items in version 2.1 from 63 to 67, and it 

will now be referred to as version 2.2, attached as supporting information S1. The adopted 

items are listed below in Sepedi. 

• 64. Batho ba tenega ka wena ka lebaka la pono ya gago 

• 65. Go lebelelana ka mahlong ge o boledišana le mogwera wa gago 
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• 66. Go tšea karolo ka ditiragalong tša go fapafapana (bjalo ka ditiragalo tša dipapadi) 

le bagwera 

• 67. Go dira bagwera 

Limitations and Recommendations   

Due to limited resources, we could not translate the CVF-QoL instrument into braille. As a 

result, blind children required assistance to complete the questionnaire. Each child had a 

trained research assistant to help them with this process. We recommend translating the CVF-

QoL into additional languages to ensure it can reach all rural children in South Africa. 

Conclusion  

The Sepedi version of the CVF-QoL instrument is a valid and reliable tool for measuring the 

quality of life-related to visual function in rural, school-going children. 

Data Availability Statement 

The data associated with this manuscript can be accessed via the email address from the 

corresponding author, TSS Magakwe: sellomagakwe80@gmail.com 
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8. Go bala goba go ngwala go 

bapana le mothalo ka pukung SL 

 

☐ ☐ ☐ ☐ 

9.Go šomiša senamelwa sa bohle 

(mohl., thekisi goba pese) MO 

 

☐ ☐ ☐ ☐ 

10. Go sepelasepela ka bowena ntle 

le go thulana le dilo goba batho MO 

 

☐ ☐ ☐ ☐ 

11. Go sepela o šireletšegile 

mafelong a mafsa ntle le thušo MO 

 

☐ ☐ ☐ ☐ 

12. Go sepela go ya gae MO 

 
☐ ☐ ☐ ☐ 

13. Go sepela mmileng o sa 

lekelelanago MO 

 

☐ ☐ ☐ ☐ 

14. Go bona motho ka mošola wa 

tsela ge a go bitša MO 

 

☐ ☐ ☐ ☐ 

15. Go ga meetse DLS 

 
☐ ☐ ☐ ☐ 

16. Go ya ntlwaneng ya boithomelo 
DLS 

 

☐ ☐ ☐ ☐ 

17. Go notlela/khiela goba go 

notlolla/khiolla lebati DLS 

 

☐ ☐ ☐ ☐ 

18.  Go fapantšha tšhelete ya 

dikhoine goba pampiri ge ke lefela ka 

lebaka la pono ya ka DLS 

 

☐ ☐ ☐ ☐ 

19. Go iša dipudi le dikgomo 

mafulong gore di yo fula DLS 

 

☐ ☐ ☐ ☐ 

20. Go hlatswa yunifomo ya ka ya 

sekolo gore e hlweke DLS 

 

☐ ☐ ☐ ☐ 

21. Go dira mesongwana ya ka gae 

(go swana le; go swiela, go hlatswa 

dibjana, go apea, go lokišetša dijo) 
DLS 
 

☐ ☐ ☐ ☐ 
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22. Go bona nako go sešupanako sa 

lebotong DLS 

 

☐ ☐ ☐ ☐ 

23. Go bona nako mo 

sešupanakong/watšheng ya letsogo 
DLS 

 

☐ ☐ ☐ ☐ 

24. Go ntšha selo ka khapotong DLS 

 
☐ ☐ ☐ ☐ 

25.  Go itlhokomela (go swana le go 

hlapa sefahlego, go diriša sesepe sa 

meno, go gohla meno, go ikapeša, 

go bofa marala, bj.bj.) DLS 

 

☐ ☐ ☐ ☐ 

26. Go tšhela meetse/seno ka 

komiking goba galaseng DLS 

 

☐ ☐ ☐ ☐ 

27. Go bona dijo ka poleiting ya ka 

ge ke eja DLS 

 

☐ ☐ ☐ ☐ 

28. Go ya thakešopong ke le tee DLS 

 
☐ ☐ ☐ ☐ 

29. Go šomiša selefounu (mohlala, 

go taela goba go bala molaetša) DLS 

 

☐ ☐ ☐ ☐ 

30. Go tšea karolo go diatleletiki (go 

kitima, go taboga, go foša, le go 

sepela o kitima) HLS 

 

☐ ☐ ☐ ☐ 

31. Go dira dithaloko tša kgwele 

(kgwele ya dinao, thenese, Mokoloti, 

bj.bj) HLS 

 

☐ ☐ ☐ ☐ 

32. Go raloka dipapadi tsa go nyaka 

gore ke bone dilo di sa le kgojana go 

swana le Dithini, Thapo, le Wulu HLS 
 

☐ ☐ ☐ ☐ 

33. Go raloka dipapadi go nyaka 

gore ke bone dilo ka bokgauswi go 

swana le Morabaraba, Diketo, 

Mmela, bj.bj. HLS 

 

☐ ☐ ☐ ☐ 
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thatafalelwa ke go bona gabotse mo 

letlapeng SL 

 

45.  Ga ke na bonnete bja gore koloi 

goba thekisi e tla bokgole bjo 

bokakaang ge ke tshela tsela MO 

 

☐ ☐ ☐ ☐ 

46. Gantši ke awa ge ke sepela ka 

gobane ga ke kgone go bona 

gabotse MO 

 

☐ ☐ ☐ ☐ 

47. Gantši ke nyaka motho yo a ka 

dulago ka gae le nna ka gobane ga 

ke kgone go bona gabotse DLS 

 

☐ ☐ ☐ ☐ 

48. Ke thatafalelwa ke go hlokomela 

bana bešo ge re šetše re nnoši ka 

gae DLS 

 

☐ ☐ ☐ ☐ 

49. Gantši ke lahlegelwa dipapading 

tše dintši ka baka la pono ya ka HLS 

 

☐ ☐ ☐ ☐ 

50. Go bothata go bala puku ya ditori 

ka lebaka la la pono ya ka HLS 

 

☐ ☐ ☐ ☐ 

51. Go thata go hlama dilo tša 

letsopa goba mapokisi ka baka la 

pono yaka HLS 

 

☐ ☐ ☐ ☐ 

52.Go bothata go loga ka lebaka le la 

pono ya ka HLS 

 

☐ ☐ ☐ ☐ 

53. Batho ba tenega ka wena ka 

lebaka la pono ya gago SI 

 

☐ ☐ ☐ ☐ 

54. Bana ba bangwe ga ba nyake go 

bapala le nna ka gobane ga ke 

kgone go bona SI 

 

☐ ☐ ☐ ☐ 

55. Go bothata go bona ge motho a 

thabile, a nyamile goba a befetše ge 

a bolela le nna SI 

 

☐ ☐ ☐ ☐ 
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56. Ke a gatelega ge ke swanetše go 

ya go hlahlobja mahlo PEF 

 

☐ ☐ ☐ ☐ 

57. Ke ikwa ke fapane le bana ba 

bangwe ka gobane mahlo a ka a 

rapame PEF 

 

☐ ☐ ☐ ☐ 

58. Go apara digalase tša mahlo go 

dira gore ke ikwe ke fapane le bana 

ba bangwe PEF 

 

☐ ☐ ☐ ☐ 

59. Ke ikwa eka batho ba mphelela 

pelo ka lebaka le la pono ya ka PEF 

 

☐ ☐ ☐ ☐ 

60. Ke ikwa ke nyamile ka ge nka se 

kgone go kgetha mošomo wo ke o 

nyakago ka baka le la pono ya ka PEF 

 

☐ ☐ ☐ ☐ 

61. Ke ikwa ke nyamile ge ke 

phošollwa dilong tšeo ke sa di 

bonego gabotse PEF 

 

☐ ☐ ☐ ☐ 

62. Ke kwa bohloko ge bagwera ba 

ntshega ka ge ke sa kgone go bona 

gabotse PEF 

 

☐ ☐ ☐ ☐ 

63. Ke kwa e ke ke morwalo go ba 

lapa la ka le batho ba kgauswi ka 

lebaka le la pono ya ka PEF 

 

☐ ☐ ☐ ☐ 

64. Ga ke sa itshepa ka baka la 

mahlo a ka a sa bonego gabotse PEF 

 

☐ ☐ ☐ ☐ 

65. Ke tšea nako ye ntši ke tšea 

kalafi ya mahlo (dikopano le ngaka 

ya mahlo, go phetšha, marothodi a 

mahlo, le kalafong) T 

 

☐ ☐ ☐ ☐ 

66. Ke hwetša go le thata go 

hlwekiša digalase tša ka T 

 

☐ ☐ ☐ ☐ 

67. Marothodi a go tšhela ka 

mahlong a babiša mahlo a ka T 
☐ ☐ ☐ ☐ 
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79. Ke ikwa ke se na mohola ka ge 

ke sa bone gabotse PEF 

 

☐ ☐ ☐ ☐ 

80. Go thata gore ke itwele ka 

mantšu, le ge ke tseba gore ke bolela 

nnete PEF 

 

☐ ☐ ☐ ☐ 

81. Ke hlabja ke dihlong go tsena 

sekolo sa go ikgetha PEF 

 

☐ ☐ ☐ ☐ 

82.Ge ke apara digalase tsa mahlo, 

ke swanetše go tomola mahlo go 

bona dilo T 

 

☐ ☐ ☐ ☐ 

83. Digalase tsa mahlo di nkgobatša 

nko/ ditsebe tsa ka T 

 

☐ ☐ ☐ ☐ 

84. Ke kwa modikologa/go belekega 

ge ke apara digalase tša ka T 

 

☐ ☐ ☐ ☐ 

85. Digalase tša ka tsa mahlo ka 

nako ye nngwe di a robega goba di a 

wa ge ke di apere T 

 

☐ ☐ ☐ ☐ 

86. Ke boditšwe gore ke rogakilwe 

goba ke loilwe ge ke sa bone 

gabotse SC 

 

☐ ☐ ☐ ☐ 

87.  Ke swarwa go fapana le bana ba 

bangwe mo Motseng ka lebaka la 

bothata bja mahlo a ka SC 

 

☐ ☐ ☐ ☐ 

88. Batho ba bangwe ba nagana 

gore ga ke nagana gabotse ka 

lebaka la bothata bja ka bja mahlo SC 

 

☐ ☐ ☐ ☐ 

89. Batho ba bangwe ba nagana 

gore Modimo o otla batswadi ba ka 

ka bothata bja ka bja mahlo SC 

 

☒ ☐ ☐ ☐ 

 

SL= School and Learning, MO= Mobility and Orientation, DLS= Daily Living Skills, HLS= Hobbies, Leasure and Sport, SI= Social 

Interaction, PEF= Psychological or Emotional Function, T= Treatment, SC= Sociocultural
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7.  Go kopolla ka tshwanelo go 

tšwa letlapeng goba ka pukung SL     

8. Go bala le go ngwala go bapana 

le mothalo wa puku SL 
    

9. Go sepelasepela ka bowena ntle 

le go raga dilo goba go wela batho 
MO     

10. Go sepelasepela ga go 

bolokega ka bowena mo mafelong 

ao o sa a tsebego MO     

11. Go sepela go ya gae MO 

    

12. Go sepela tseleng ya go se 

lekalekane MO 
    

13. Go bona motho yo a lego ka 

lehlakoreng le lengwe la seterata 

ge a go bitša MO     

14. Go ya ntlwaneng ya boithomelo 
DLS 

    

15. Go bona tšhelete ya maleba ge 

o le šophong DLS 
    

16. Go bona nako go sešupanako 

sa lebotong DLS 
    

17. Go bona nako mo 

sešupanakong/watšheng ya letsogo 
DLS     

18. Go itlhokomela (go swana le go 

hlapa sefahlego, go diriša sesepe 

sa go hlapa meno, go gohla meno, 

go ikapeša, go bofa marala, bj.bj.) 
DLS 

    

19. Go tšhela meetse/seno ka 

komiking goba galaseng DLS 
    

20. Go bona dijo ka poleiting ge ke 

eja DLS 
    

21. Go ya thakešopong ka noši DLS 

    

22. Go šomiša selefounu (mohlala 

go taela goba go bala melaetša) DLS 
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52. Ke tšhoga gore nka foufala PEF  

    

53. Ke a tshwenyega gore ga ke 

bone gabotse PEF 
    

54. Ke tlaišwa sekolong ka ge ke 

apara digalase tsa mahlo SC 
    

55. Batho ba nagana gore ga ka 

hlalefa ka ge ke sa bone gabotse 
PEF     

56. Ke tšhaba go botša morutiši 

gore ga ke bone gabotse ka 

phapošing PEF     

57. Ke jewa ke dihlong mabapi le 

go tsena sekolo sa go ikgetha PEF 
    

58. Ge kea para digalase ke 

swanetše go fapantšha mahlo go 

bona dilo T     

59. Digalase di nkgobatša 

nko/ditsebe T 
    

60. Ke a dikologa ge ke apara 

digalase T 
    

61.  Ka nako ye nngwe digalase tša 

ka di a thubege goba di a wa ge ke 

di apere T     

62. Ke swerwe gampe ke bana ba 

bangwe mo Motseng wa gešo ka 

lebaka la bothata bja mahlo aka SC     

63. Ga ke bone gabotse, bjale 

batho ba re mabjoko a ka ga se a 

felela SC     
 

SL= School and Learning, MO= Mobility and Orientation, DLS= Daily Living Skills, HLS= Hobbies, Leasure and Sport, SI= 

Social Interaction, PEF= Psychological or Emotional Function, T= Treatment, SC= Sociocultural 
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5. Go phetha mešomo ya ka ya 

sekolo ka nako [SL]     

6. Go bala dipuku go akaretša 

dipuku tša go ithuta [SL] 
    

7.  Go kopolla ka tshwanelo go 

tšwa letlapeng goba ka pukung [SL]     

8. Go bala le go ngwala go bapana 

le mothalo wa puku [SL] 
    

9. Go sepelasepela ka bowena ntle 

le go raga dilo goba go wela batho 
[MO]      

10. Go sepelasepela ga go 

bolokega ka bowena mo mafelong 

ao o sa a tsebego [MO]     

11. Go sepela go ya gae [MO] 

    

12. Go sepela tseleng ya go se 

lekalekane [MO] 
    

13. Go bona motho yo a lego ka 

lehlakoreng le lengwe la seterata 

ge a go bitša [MO]     

14. Go ya ntlwaneng ya boithomelo 
[DLS]  

    

15. Go bona tšhelete ya maleba ge 

o le šophong [DLS] 
    

16. Go bona nako go sešupanako 

sa lebotong [DLS] 
    

17. Go bona nako mo 

sešupanakong/watšheng ya letsogo 
[DLS]      

18. Go itlhokomela (go swana le go 

hlapa sefahlego, go diriša sesepe 

sa go hlapa meno, go gohla meno, 
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 Ee Aowa Ga ke amege mo 

30. Mahlo a ka a bohloko ge ke 

bala [SL] 
Ee Aowa ? 

31. Ga ke bone seo batho ba 

bangwe ba se ngwalago dipukung 

tša bona [SL] 

Ee Aowa ? 

32. Mantšu a bonagala gabedi ge 

ke bala [SL] 
Ee Aowa ? 

33. Ke opa ke hlogo ge ke bala [SL] Ee Aowa ? 

34. Ke tena batho ka lebaka le la 

pono ya ka [SL] 
Ee Aowa ? 

35. Gantši ke awa ge ke sepela ka 

gobane ga ke kgone go bona 

gabotse [MO] 

Ee Aowa ? 

36. Ga ke na bonnete bja gore koloi 

goba thekisi e tla bokgole bjo 

bokakaang ge ke tshela tsela [MO] 

Ee Aowa ? 

37. Ke nyaka motho yo mongwe go 

dula le nna ka gae ka gobane ga ke 

bone gabotse [DLS] 

Ee Aowa ? 

38. Gantši ke lahlegelwa 

dipapading tše dintši ka ge ke sa 

kgone go bona [HLS] 

Ee Aowa ? 

39. Go bothata go bala dipuku tša 

ditori ka lebaka la pono ya ka [HLS] 
Ee Aowa ? 

40. Go bothata go hlama dilo tša go 

dirwa ka diatla ka letsopa goba 

mapokisi ka lebaka la la pono ya ka 
[HLS] 

Ee Aowa ? 

41. Bana ba bangwe ga ba nyake 

go raloka lenna ka lebaka la pono 

ya ka [SI] 

Ee Aowa ? 
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55. Ke batapela TV gore ke kgone 

go bona gabotse [HLS] 
    

56. Ke tšhoga gore nka foufala [PEF] 

    

57. Ke a tshwenyega gore ga ke 

bone gabotse [PEF] 
    

58. Ke tlaišwa sekolong ka ge ke 

apara digalase tsa mahlo [SC] 
    

59. Batho ba nagana gore ga ka 

hlalefa ka ge ke sa bone gabotse 
[PEF]     

60. Ke tšhaba go botša morutiši 

gore ga ke bone gabotse ka 

phapošing [PEF]     

61. Ke jewa ke dihlong mabapi le 

go tsena sekolo sa go ikgetha [PEF] 
    

62. Ge kea para digalase ke 

swanetše go fapantšha mahlo go 

bona dilo [T]     

63. Digalase di nkgobatša 

nko/ditsebe [T] 
    

64. Ke a dikologa ge ke apara 

digalase [T] 
    

65.  Ka nako ye nngwe digalase tša 

ka di a thubege goba di a wa ge ke 

di apere [T]     

66. Ke swerwe gampe ke bana ba 

bangwe mo Motseng wa gešo ka 

lebaka la bothata bja mahlo aka [SC]     

67. Ga ke bone gabotse, bjale 

batho ba re mabjoko a ka ga se a 

felela [SC]     
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CHAPTER 7: SYNTHESIS OF THE ENTIRE RESEARCH STUDY 

7.1 Bridging Text 

This chapter details the comprehensive synthesis and evaluation of the content presented throughout 

the project. It will not only highlight the primary findings but also engage in a thorough discussion 

about the implications of these results in relation to the existing body of literature. Moreover, the chapter 

will offer suggestions for future research paths, focusing on particular areas that require more detailed 

exploration and investigation due to gaps identified during the research. This chapter 7 outlines the flow 

in which the tool was developed and validated.  

Additionally, the chapter will carefully address the limitations encountered during this study. This will 

include a discussion on methodological limitations, possible biases, and any external elements that 

might have impacted the results or limited the scope of this research. The chapter seeks to provide a 

well-rounded perspective on the study's findings by tackling these limitations. 

To conclude the chapter, there will be a summary that highlights the main points and findings of the 

research. This summary will emphasise the significance of the study's contributions to the field, 

underscoring their potential implications for theory and practice. By doing this, the chapter aims to 

provide a comprehensive understanding of the study’s impact and suggest directions for future research. 

The CVF-QoL instrument valuable tool for evaluating the quality of life related to visual function in 

rural school-aged children with visual impairments (VIs). Particularly pertinent in South Africa, these 

instruments tackle the specific challenges faced by this population. They offer insights into how VI 

influences daily living and overall well-being, and they can also monitor changes in the quality of life 

following interventions, thereby aiding the assessment of management strategies.  
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7.2 Introduction 

Visual impairment (VI) significantly affects children's quality of life (QoL), as many daily activities 

depend on vision[1]. The WHO estimates that around 18.94 million children are visually impaired, with 

1.42 million classified as blind[2]. Many children with early-onset severe VI face developmental delays 

in motor skills, language, and social-emotional areas[3]. VI can lead to difficulties in reading, limited 

activity engagement, and increased risks of anxiety and depression[4–7]. Current assessments primarily 

focus on objective measures of visual function, often neglecting patients' subjective experiences, 

especially in children, which are crucial for understanding the full impact of VI[6,8]. The demand for 

patient-reported data has led to the creation of reliable questionnaires for assessing health-related 

quality of life (HR-QOL) in children[6]. However, context-specific tools are lacking for those in low- 

and middle-income countries[9]. Two versions of a visual function quality of life (CVF-QoL) 

instrument for school-age children in rural South Africa were developed using a rigorous questionnaire 

development method to address these gaps.  

The CVF-QoL Version 1.2, intended for children aged 10 to 17 years Appendix H, includes 89 items 

that assess eight different domains and is designed for older children. In contrast, the CVF-QoL Version 

2.1 Appendix I, aimed at children aged 6 to 9 years, consists of 63 items that also evaluate eight 

domains, making it appropriate for younger children. The study began with a systematic literature 

review to guide its overall direction. Focus group discussions were conducted to generate relevant items 

and domains. Content validation was completed with the input of experts, and to ensure the instrument's 

clarity and relevance, feedback was gathered from schoolchildren. The instrument was administered to 

a group of children from rural areas in Sekhukhune district for further reliability and validity testing. 

Additionally, both versions of the CVF-QoL were translated into Sepedi Appendix J and K to improve 

its accessibility and reliability. 

7.3 Chapters mapping 

Chapter One: This chapter provided a comprehensive introduction to the research study. It began with 

a detailed introduction that contextualises the study within the existing body of knowledge. The chapter 

then articulates a clear problem statement, outlining the specific issues that the research seeks to 

investigate. Additionally, the chapter detailed the primary research questions that guided the study 

alongside the overarching aim and objectives that the research intended to achieve. Finally, a 

methodology summary was included, which provided an overview of the research design and methods 

employed to gather and analyse data throughout the project. 

Chapter Two provides an in-depth examination of the scoping literature review focused on the various 

tools available for assessing vision-related QoL in children and adolescents. A scoping review was 



147 
 

utilised as it is a methodological approach that is particularly beneficial for mapping out the existing 

research landscape on a broad topic[10]. It helps identify knowledge gaps and understand the diversity 

and nature of the evidence at hand, especially in domains that are complex, emerging, or lacking 

thorough prior review[10]. This makes scoping reviews a crucial preliminary step for informing 

subsequent research endeavours[10]. This particular scoping review adhered to the guidelines set forth 

by the Joanna Briggs Institute (JBI) in 2020[11] and the methodological framework developed by 

Arksey and O’Malley, later expanded by Levac et al. in 2010[12]. The scoping review was registered 

on the Open Science Framework to ensure transparency and avoid duplicative efforts. Additionally, the 

protocol that outlined the specific methodologies used in the review and objectives was published in 

F1000Research, marking it as the first publication within Chapter Two. 

In conducting the scoping review, the pre-established protocol to evaluate 20 instruments that assess 

vision-related quality of life was systematically applied. This review's findings are presented per the 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension designed for scoping 

reviews (PRISMA-ScR), ensuring rigour in the reporting[13]. Out of the twenty tools reviewed, a 

significant majority (nine tools) were developed specifically for children residing in the United States. 

In comparison, three tools were designed for children in low-middle-income countries. Notably, no 

tools were developed for children from African countries, which highlights the gap.   

In conclusion, the scoping review has illuminated a critical need for the development of more tailored 

assessment tools, which will be designed specifically for the population of children living in middle- 

and low-income countries, with a particular emphasis on African children. This underscores the 

importance of bridging the existing gaps in research and tool availability to better address to better 

address the unique vision-related QoL challenges these populations to face. 

The conclusion of Chapter Two emphasised the gap. It stressed the need to develop an instrument to 

assess the visual functions of rural school children with visual impairments in the South African context. 

The development began by generating items, themes, and domains, taking into account the work of 

previous researchers in this field. The study utilised a deductive approach for item and domain 

generation by adopting all the items, domains, and rating scales from the 20 instruments reviewed in 

the chapter. These domains served as baseline themes for the project and the corresponding rating scales. 

The items from this section were subsequently combined with those generated in Chapter Three. 

This chapter is presented in two published manuscripts: 

• Protocol for scoping review: Instruments for assessing vision-specific health-related quality of 

life in children and adolescents with visual impairment. 



148 
 

• Vision-specific tools for assessment of health-related quality of life (HR-QoL) in children and 

adolescents with visual impairment 

It addresses objective one, which was to systematically review previous studies focused on QoL and 

respective measurement tools for school-going children to identify domains and items.  

Chapter Three detailed the use of FGDs in this study, which was used to generate the items from 

experts and children in rural areas of Limpopo, ensuring that the content was relevant to their specific 

context. FGDs were chosen for this study as a standard method for exploring participants’ feelings, 

motivations, insights, and experiences on various topics[14,15]. The FGDs are a quick and cost-

effective method for gathering new insights and gaining a deeper understanding of the issues at hand. 

They provide an opportunity for participants to share their perceptions openly[14, 16]. The primary aim 

of the FGDs was to identify the activities that school-aged children from rural South Africa engage in, 

the challenges that children with VI face in these activities, and how these limitations impact their lives. 

The experts in this part of the study included teachers working in rural schools, occupational therapists 

at rural public hospitals, optometrists specialising in children's eye health, and a pediatric nurse. 

The FGDs centred on children from the rural areas of the Sekhukhune District in Limpopo. It is well 

known that VI is associated with a decreased QoL, encompassing various complex traits, including 

visual functioning, patient symptoms, emotional well-being, and social relationships[4]. To address 

these traits in the CVF-QoL instrument, domains such as daily living skills, distance vision, visual 

discomfort, emotional well-being, psychological aspects, and social interaction were adopted and 

modified. Children with VI often face restrictions on activities, limitations in mobility, and decreased 

employment opportunities in the future[4, 6]. In response, the domains were expanded to include sports, 

hobbies, leisure activities, financial impact, education, near vision, and treatment options.  

The FGDs also generated a unique domain specifically for this population: the sociocultural domain. 

This sociocultural domain comprises 13 items that examine how cultural beliefs, such as attributing 

visual impairment to witchcraft or relying on traditional herbal medicine, can lead to delays in diagnosis 

and appropriate management of visual impairment. Additionally, the findings suggest that a child's VI 

may be exacerbated by their family's poverty, resulting in differential treatment of the child. 

The chapter is presented as a published manuscript titled “Impact of Vision Problems on Children’s 

Daily Activities: Insight from a Focus Group Discussion”. 

It addresses objective two, which is to conduct FGDs with experts and children to generate items for 

the CVF-QoL instrument.  

In Chapter Four, the domains from Chapters Two and Three were modified and combined into eight 

key domains, which served as the foundational themes for developing the CVF-QoL instrument. 



149 
 

Additionally, items from the scoping review and FGDs were revised and consolidated into 90 potential 

questions for the CVF-QoL instrument, designed for children aged 6-17 years. These questions were 

evaluated using the WebFX readability checker to ensure they were suitable for children's reading and 

comprehension levels. As a result of this process, the CVF-QoL instrument was divided into two 

versions: version 1.1, intended for children aged 10-17 years, containing 91 items, and version 2.1, 

designed for children aged 6-9 years, containing 66 items.  

Both versions of the CVF-QoL instrument underwent content validation by seven experts in tool 

development, academia, low vision, and quality of life assessments. After calculating the validity index, 

the two versions were validated, leading to modifications that included deleting one item from version 

1.1 and three items from version 2.1. The rating scales were revised based on Chapter One, while the 

scoring scales were adapted from the National Eye Institute Visual Functioning Questionnaire (VFQ-

25). 

For face validation, the study utilised the method established by Angeles-Han in 2011 for developing a 

VRQOL instrument for children aged 8-18 years with juvenile idiopathic arthritis-associated 

uveitis[17]. Fifteen learners aged 10-17 years evaluated the compression, clarity, and relevance of the 

contents of version 1.1, while another group of 15 learners aged 6-9 years assessed version 2.1. The 

learners also suggested additional items not included in the original instrument. 

The chapter is presented as a Published manuscript titled:  Development of Children's Visual Function 

Quality of Life (CVF-QoL) Instrument for Rural School-going Children with Visual Impairment within 

a South African Context: Item Generation and Validation.  

It addresses objectives iii, iv and v, as follows:  

iii. to draft the first version of the instrument using content from existing tools and focus group 

discussions. 

iv. to validate the contents of the CVF-QoL instrument using a panel of experts 

v. to evaluate the clarity, relevance, and format of the CVF-QoL instrument with the consent of school 

children. 

Chapter Five details the evaluation of the psychometric properties of the versions of the CVF-QoL. It 

presents the report on administering versions 1.1 and 2.1 of the CVF-QoL instrument, which was given 

to 41 learners for version 1.1 and 39 for version 2.1. The participants who took version 1.1 were between 

10 and 17, while the younger children aged 6 to 9 took version 2.1. The instrument was self-

administered, but field workers were available to assist with clarity-seeking questions, particularly for 

learners who were completely blind. 
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The learners were categorised by visual status to assess the sensitivity of the CVF-QoL instrument to 

different levels of the degrees of VI. The Cronbach alpha test scores indicated excellent internal 

consistency for both versions. Ten days after the initial administration, the same groups of learners 

completed the questionnaires again at home. The test-retest results confirmed excellent, very good, and 

very good internal consistency, indicating that both versions of the CVF-QoL instrument were stable 

over time. 

The mean scores were compared among four groups of learners: those with normal vision, those with 

refractive errors, those with VI, and those who are blind. The results showed that learners with normal 

vision scored very high, while learners who were blind scored very poorly. 

This chapter is presented as the formatted manuscript titled “Reliability and Validity of the Children’s 

Visual Function Quality of Life (CVF-QoL) instrument”. It addresses the objective (vi), which is to test 

the reliability of the CVF-QoL instrument.  

Chapter Six details the process of getting the CVF-QoL versions translated into Sepedi using the 

forward-backwards translation method recommended by the World Health Organization (WHO)[18]. 

Two independent translators worked on translating both version 1.1 and version 2.1. The principal 

investigator, a native Sepedi speaker, merged the translations from the two translators into a single 

version. The finalised Sepedi version was then back-translated into English by a third translator. The 

translated English version was compared to the original English version, and any discrepancies were 

addressed in both the back-translated English and the Sepedi versions to ensure alignment.  

The Sepedi versions were face-validated by 30 learners and administered to 80 learners, showing that 

their internal consistency was comparable to that of the English version. Both Sepedi versions were 

valid and similar to the English versions. 

This chapter is presented as a formatted manuscript titled: Translation of the Children’s Visual Function 

Quality of Life (CVF-QoL) instrument from English to Sepedi language.  

This chapter addresses objectives vii. and viii. which are as follows:  

vii. to translate the CVF-QoL instrument into the Sepedi language. 

viii. to assess the reliability of the translated instrument against the English version. 

7.4 Discussion 

The CVF-QoL Version 1.1, intended for children aged 10 to 17 years, includes 89 items assessing eight 

domains and is designed for older children. In contrast, the CVF-QoL Version 2.2, aimed at children 
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aged 6 to 9 years, consists of 63 items that also evaluate eight domains, making it appropriate for 

younger children. 

This study followed three key steps recommended by best practices for developing and validating scales 

in health, social, and behavioural research: domain and item generation, content validation, and pre-

testing questions [19]. First, the domains and some items were adopted from existing literature and 

modified as necessary. Several tools were developed in a similar manner [20–22]. Thereafter, an 

inductive method of data collection to identify items directly from the affected individuals was 

employed. This approach was undertaken to capture the specific visual needs of the current population, 

as such an effort had not been made before. As a result, an essential and unique domain for these 

population studies termed the sociocultural domain, was identified. This domain encompasses how 

cultural, historical, and social contexts shape perceptions of VI, how affected individuals are treated, 

and how VI is managed. It includes significant aspects, such as the association of VI with witchcraft or 

curses. 

Both versions of the CVF-QoL instrument have demonstrated satisfactory content validity. The Scores 

Content Validity Index Universal (S-CVI UA) for CVF-QoL Version 1.1 is 0.85, and for Version 2.1, 

it is 0.86. Both scores exceed the accepted cut-off score of 0.83 [23], which is applicable for a panel of 

six to eight experts, with the current study utilising seven experts in the evaluation. After addressing 

the expert recommendations, the content of the instrument was deemed clear, comprehensive, and 

relevant for effectively measuring VFQOL. To ensure the questions and answers were meaningful to 

the targeted population, both versions of the CVF-QoL instrument were administered to 30 learners, 

with fifteen assigned to each version, guided by the research design of Angeles-Han (2011) which used 

13 learners for this step of the study when developing the VRQOL  instrument for children aged 8-18 

years with juvenile idiopathic arthritis-associated uveitis [17].  

The CVF-QoL instrument consists of an average of 152 items distributed across eight domains that 

assess the QoL related to visual function. It utilises a 4-point Likert scale to measure the level of 

difficulty, the level of agreement, and the frequency of issues, along with a 3-point Likert scale for 

agreement in Version 2.1. The scoring method, domain averaging, and score interpretation were 

adopted from the National Eye Institute-Visual Function Questionnaire (NEI VFQ-25) manual, one of 

the most widely used instruments to assess the visual function QoL [24].  

Reliability is the consistent ability to reproduce consistent results over time and among different 

populations. It includes coherence, stability, equivalence, and homogeneity, essential quality criteria 

for any questionnaire or tool.[25–27]. In the context of the CVF-QoL instrument, we primarily focused 

on the internal consistency and stability of the measures used to assess reliability. To assess the internal 

consistency of the CVF-QoL instrument, the study employed Cronbach’s alpha score. For Version 1.1 
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of the instrument, the overall Cronbach's alpha score was 0.946, indicating high reliability. Version 2.1 

received a score of 0.777, which is considered to be moderate or good reliability. The lower alpha score 

for version 2.1 compared to version 1.1 is primarily attributed to the ‘Social Interaction’ domain, which 

had the lowest score of 0.352. The low score for this domain is likely due to the limited number of items 

included; research indicates that having fewer items can lower the alpha value[27]. Precisely, the ‘Social 

Interaction’ domain in Version 2.1 consists of only two items, whereas Version 1.1 contains six items 

in this same domain. Additionally, the lower alpha score may be linked to age differences, as research 

in instrument development has shown that instrument reliability increases with age[28]. 

The stability of an instrument measures how similar the results are when assessed at two different 

times[29]. For the CVF-QoL instrument, test-retest reliability was used to evaluate this stability. 

Generally, the test-retest reliability tends to decrease when the interval between tests is extended[29, 

30]. The time span between measurements affects the interpretation of reliability; therefore, an interval 

of 10 to 14 days is considered adequate for testing and retesting[29]. In this study, participants 

completed the CVF-QoL questionnaire for the second time at home 10 days after their initial attempt. 

This approach has been previously utilised in the development of several tools for children[17, 31, 32]. 

The test-retest scores were 0.940 for Version 1.1 and 0.800 for Version 2.1, indicating that these scores 

are more than 93% similar to the original scores obtained during the first administration of the 

questionnaires. 

The CVF-QoL instrument is sensitive to visual classification, as demonstrated by comparing mean 

scores among participants with normal vision versus those living with RE, VI, and blindness. On 

average, participants with standard vision score higher than all other groups, indicating a better quality 

of life. In contrast, those with severe VI or blindness score much lower, suggesting they experience a 

reduced QoL, as has been noted by previous studies[33–35]. To enhance the Cronbach alpha score of 

Version 2.1 of the CVF-QoL instrument, the ‘Social Interaction’ domain was modified by incorporating 

four additional items from the already validated Version 1.1 of the CVF-QoL. It is recognised that 

increasing the number of items in the relevant domain can improve the alpha score[27]; this resulted in 

the new CVF-QoL instrument, Version 2.2, which now comprises 67. 

Translating HRQoL instruments is vital for cross-cultural research and global clinical trials, especially 

in diverse settings such as South Africa[36, 37]. In this study, the newly developed CVF-QoL 

instrument was translated from English to Sepedi for rural school-going children. The study utilised the 

forward-backward-forward translation method, which is widely recommended[37–40]. Three 

professionals were involved in translating the instrument. Thirty targeted children confirmed that the 

content of both versions of the CVF-QoL was clear, comprehensive, and reliable. This approach to face 

validation was also employed by Angeles-Han (2011) while validating a VRQOL instrument for 

children aged 8 to 18 years with juvenile idiopathic arthritis-associated uveitis[41]. The above-
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mentioned study utilised a targeted population to assess whether the questionnaire effectively measured 

its intended construct [41]. The CVF-QoL instrument demonstrated excellent internal consistency for 

Sepedi Version 1.1 and Version 2.1, as measured by Cronbach’s alpha scores. Furthermore, the test-

retest reliability analysis indicated that all versions of the CVF-QoL are reliable. 

The English versions of the CVF-QoL alpha scores, which will be published elsewhere, are comparable 

to the Sepedi version of the CVF-QoL instrument, further validating the translated versions.  To enhance 

the validation of the social interaction domain in Version 2.1, four items from Version 1.1 were adopted, 

increasing the total number of items in this domain from two to six. As a result, the overall number of 

items in the questionnaire changed from 63 to 67, leading to Version 2.2 of the CVF-QoL Instrument.  

 7.5 Limitations 

• The experts who contributed to the development of the CVF-QoL instrument were all from the 

local area, enabling a concentrated awareness of the issues affecting children specific to the 

area consent. Nevertheless, bringing in international experts might have provided further 

insights and viewpoints. 

• The children who participated in the development process came from a single region in 

Limpopo, Sekhukhune district, which may not encompass the diverse experiences of all 

children in South Africa, particularly those in rural areas. Nonetheless, the CVF-QoL 

instrument stands out as a valuable resource, being the only QoL instrument for visually 

impaired individuals developed within an African and rural context.   

• Due to resource constraints, the current study could not include a translation of the CVF-QoL 

instrument into braille; consequently, blind children required assistance in completing the 

questionnaire. Each child was provided with a trained research assistant to facilitate this 

process.  While it notes that research assistants helped blind children, the potential implications 

of this assistance on response bias or the construct validity were never explored in more depth. 

• The Sepedi translation was done before the English version 2.2 could be produced. This was 

done so because the Sepedi version 2.1 and English versions 2.2 were both presented at the 

same time. This might have only compromised the reliability of the social interaction domain 

of both English and Sepedi versions 2.2. However, the extra items added were adopted from 

the already validated version 1.1 of both English and Sepedi.  

7.6 Future research  

• It is recommended that the CVF-QoL be translated into more languages to guarantee it can 

adequately reach all rural children in South Africa, modify and validate for urban context and 

or causes of visual impairment. Additionally, it should be validated across different 

communities and demographic groups. 
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• The sample size was estimated based on categories of visual acuity in decimal notation. 

However, the candidate acknowledged that the sample size may not have been sufficient. This 

is the first phase of development and validation, and it is recognised that the validation process 

is ongoing. The candidate further recommended continuing the validation of this tool with a 

larger sample size. 

• Furthermore, it is recommended that the VRQOL questionnaires should be used in clinical 

settings. This method will allow for assessing the effects of visual impairment directly from the 

patients, rather than depending exclusively on clinical diagnoses. 

7.7. Conclusion 

The newly developed CVF-QoL instruments are reliable tools designed to assess the QoL related to 

visual function, specifically for children in rural areas who experience VI. This assessment is 

particularly relevant in the South African context, as it addresses the unique challenges and 

environmental factors these children face. By utilising these instruments, researchers and healthcare 

professionals can gain valuable insights into how VI affects daily life and overall well-being in this 

demographic. A multi-stage approach was employed, consisting of a literature review, focus groups, 

and pre-testing, to ensure the validity of the questionnaire, which has been shown to be highly valid. 
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Appendix D: List of Items and Domain adopted from a scoping review of the literature.  
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Appendix E: The Rubric for the Content Validation of Version 10-17 years 
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Appendix F: The Rubric for the Content Validation of Version 6-9 years 
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Appendix G: Children’s Rubric for Phase 2  
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Appendix H: The Final English version 1.1 of the CVF-QoL instrument  
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Appendix I: The Final English version 2.2 of the CVF-QoL instrument  
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Appendix J: The Final Sepedi version 1.1 of the CVF-QoL instrument  
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Appendix K: The Final Sepedi version 2.2 of the CVF-QoL instrument  
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