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ABSTRACT

Background: Refractive error (RE) and visual impairment (V1) remain major problems affecting

school going children worldwide and impacting their quality of life.

Aim: To determine the prevalence and distribution of RE and VI, and their impact on quality of life
(QoL) of school-going children.

Setting: This school-based study was conducted on school-going children residing within the borders
of greater Sekhukhune district, Limpopo (South Africa).

Methods: A multistage random sampling method was used to select schoolchildren aged between 6 and
18 years from Grades R to 12. A total of 400 learners where invited to participate in this study and 326
(81.5% [95% CI, 77.7-85.3]) learners underwent an eye examination. The examination assessed
unaided and aided visual acuity using a LogMAR chart, binocular motor function, autorefraction under
cycloplegia, media and fundus examination, and QoL measured with the National Eye Institute visual
function questionnaire (NEI-VFQ-25).

Results: The prevalence of uncorrected, presenting and best corrected visual acuity of 0.30 or worse in
the better eye was 12.3% (95% CI, 8.7-15.8), 12.3% (95% ClI, 8.7-15.8) and 2.1% (95% ClI, 0.6-3.7)
respectively. Refractive error accounted for 81% of all causes of VI. Myopia was the most prevalent
RE (50.7% [ 95% CI, 38.8-62.7] ), followed by astigmatism (36% [95% CI, 24.3-47.3]), and
hypermetropia (13.6% [95% CI, 5.30-21.6] ). There was no significant difference in the prevalence of
RE and VI between males (50.7% [95% CI, 38.8-62.7]) and females (49.3% [95% CI, 37.3-61.2]).
Refractive error and VI were highest among children aged between 14 and 18 years. Moreover, the
highest prevalence of RE was observed in Grades 9 to 12 learners (46.3% [95% CI, 34.3-58.2]).
Children with RE and or VI scored low on NEI-VFQ-25.

Conclusion: The prevalence of RE and VI among schoolchildren in greater Sekhukhune district was
high. This calls for attention from policymakers and all stakeholders responsible for eye care to devise

strategies to address these conditions as they decrease the children’s QoL

Keywords: Refractive Error, Visual Impairment, school-going children, Impact and Quality of Life



IQOQA

Isingeniso:- Izinga Lokungaboni Kahle lihlezi liyinselela enkulu ekhathaza izingane ezihamba isikole
emhlabeni wonke, futhi linomthelela ezingeni lempilo ephilwa yilezo zingane. Ukuhlonza ukuvama

nokusabalala kwalesi sifo, kanye nomthelela waso ezingeni lempilo ephilwa yizingane ezihamba isikole

Indawo Yocwaningo:- Lolu cwaningo Iwenzelwe esikolweni kubantwana abafundayo abahlala

ngaphakathi kwemingcele Yesifunda Sase Sikhukhune (Limpopo) Eningizimu Afrika

Izindlela Zokwenza Ucwaningo:- Indlela yokwenza ucwaningo elandelwe, kube yileyo yokugoka
abantwana besikole ababaphakathi kweminyaka eyi-6 kuya kweyi-18, kusukela ku-Grade R kuya ku-
12, ngokubadumba nje kulandelwe imidiyo ethize. Bangama-400 sebebonke abantwana besikole
ababemenyelwe ukubamba ighaza kulolu cwaningo, kwathi abangama-326 (81.5% [95% CI, 77.7-
85.3]) kulaba bafundi bahlolelwa amehlo. Abafundi baxilongwa bengazifakile izibuko, baphinda futhi
bahlolwa izinga lokubona bezifakile. Izinga lokubona lahlolwa nge LogMAR chart, kwabhekwa
ukesebenzisana kwemisipha yamehlo, kwabhekwa ungwengwezi kwase kuhlolwa impilo yawo amehlo
phakathi (phecelezi kwi fundus). Imibuzo ye National Eye Institute Visual Function Questionnare (NEI-
VFQ-25) nayo yasetshenziswa ukuze kuhlolwe izinga lempilo yabafundi egcina ingumthelela wawo

amehlo.

Imiphumela: Abafundi abatholakala bangaboni ngokwenelisayo batholakala bengu 12,3% (95% Cl,
8.7-15.8). Ababengaboni kakhulu babe ngu 2.1% (95% Cl, 0.6-3.7). Ababenenkinga yamehlo angaboni
kahle (phecelezi Refractive Error) babe ngu-81%, iningi labahluleka ukubona into uma ighelile kubona.
Abesilisa babengu 50.7% (95% ClI, 38.8-62.7), abesifazane bengu 49.3% (95% ClI, 37.3-61.2) kulaba
ababehloliwe. Iningi lababenenkinga yokubona babe neminyaka kwe-4 kuya kweyi-18, befunda u grade
9 to 12 (46.3% [95% CI, 34.3-58.2]). Izinga lempilo yabo nalo lathokala liphansi uma kuhlolwa nge
NEI-VFQ-25

Isiphetho: Izinga lokungaboni kahle nokukhubazeka ngamehlo liphezulu eSikhukhune. Abengamele
ezempilo nabaphathiswa emkhakheni wamehlo kumele bangenelele balekelele ngezindlela zokusiza

abantwana ukuze nezinga labo lempilo libe ngconywan



CHAPTER 1

Introduction

1.1 Background

Refractive error (RE) and subsequent visual impairment (V1) in some cases, has its onset much earlier
in life thus affecting individuals for many years and on many levels including social, psychological and
financial (1,2). The management of RE and subsequent VI has been a priority of the World Health
Organization (WHO) as it is the second leading cause of avoidable blindness globally (3). It is also
known that RE and VI have an impact on the quality of life of school-going children (4). Refractive
error is a visual disorder caused by irregularity in the shape, and or size of the eye, resulting in difficulty
when attempting to focus objects clearly and leading to blurred vision (5). Linked to RE is VI which
results when the RE cannot be corrected by conventional spectacles, contact lenses, surgery or medical
intervention (6). In addition, in some instances, RE remains uncorrected for a variety of other reasons
including inaccessibility and unaffordability which further contributes to the statistics on VI.
Uncorrected refractive error (URE) and VI remain major problems affecting school-going children
worldwide, leading to broader negative social and economic impacts (7).

1.2 Literature review

1.2.1 Prevalence

Refractive errors, particularly myopia, can pose a serious challenge to an individual and society.
Hashemi Hassan et al. (8) recently indicated that globally, 11.7% of children are myopic with a further
4.6% and 4.9% having hypermetropia and astigmatism, respectively. The prevalence of RE differs from
region to region, with the highest prevalence in the Asian populations where China has a prevalence of
33.9% (9), followed by India with 18.6% (10), Indonesia 15.9% (11), and Iraq 47% (12). The African
continent has a prevalence ranging from 2 - 12% (13-16). However, in some African countries the
prevalence of RE differs slightly as it was found to be 26.9% and 25.6% for Egypt and Ghana,
respectively (17,18). South Africa has a prevalence of 20.1% (19).

The leading type of RE, with a serious impact on the lives of children, was found to be myopia (8,20-
22). Myopia was also associated with differing prevalences with respect to gender (14,15,23), age
(14,24,25) and parents’ level of education (26-28). Several studies have indicated that people living in
urban areas have a higher prevalence of RE than people living in rural areas (23,29-31). On the contrary,
Al Wadaani et al. (32) reported that children coming from rural areas have a higher prevalence of RE

compared to their urban counterparts.



The higher prevalence of myopia in children in recent years has been attributed to urbanization (30, 31,
33) and subsequently less exposure to sunlight due to increased indoor activities including watching
television and playing computer games. Myopia was also found to be associated with an older child,
while hyperopia, with a younger age group (24,26,27). While in South Africa, Wajuihian and Hansraj
(20) did not find any evidence of an association between RE, gender and/or age, elsewhere myopia has
been associated with gender, with some cases reporting a higher prevalence in girls than boys (14,15,34)
and others a higher prevalence in boys than girls (35-37). As it is known that parents’ level of education
is also associated with myopia as children of people with post-matric qualifications have been found to

be more myopic than children whose parents only have a high school qualification or lower (26-28).

1.2.2 Visual Impairment

Refractive error that remains uncorrected leads to VI (37,38). Global statistics reveal that there are
about 19 million visually impaired children in the world, most residing within the African continent,
with URE as the leading cause of their VI (39). A study done by Pascolini and Mariotti (40) indicated
that the global prevalence of VI amongst children is 18.9 million (6.6%). Moreover, the prevalence of
VI also differs from region to region with Sub-Saharan Africa being at the top of the list (40). The
reported prevalences of VI on school-children also differs from region to region like 14% in Indonesia
(11), 39.9% in Iraq (12), 12.2% in Vietnam (21), 21.6% in Pakistan (36), 12.4% in Ethiopia (40), 3.66%
in Ghana (13) and 2.74% in South Africa (25). Visual impairment prevalences also differ between
genders and age groups (41).

1.2.3 Quality of life

Refractive error and/ VI can have detrimental impacts on an individual’s quality of life (QoL) (42).
According to the WHO, QoL can be defined as a personal perception of someone’s position in life in a
context of culture and value systems in which he lives and in relation to his goals, expectations,
standards and concerns (43). Therefore vision-related QoL can be defined in the context of VI (44).
Unlike with cataract and glaucoma which have a later onset, the number of years of life that RE, and/
or VI, affects one is significant (1,2). In the United States of America, the medical expenditure of a
person with RE and/or VI was estimated around $4000 per annum, excluding the cost of loss of

productivity, anxiety and distress (45,46).

Most children with RE and/or VI complain of having difficulties copying what is written on the
blackboard at school (44). Further to this is that they cannot participate in most sporting codes that
require good vision (47). A study done by Pan et al. (48) among adolescents in rural China found that
healthy adolescents with reduced vision had lower health-related quality of life (HRQoL) scores

including social and school function, as compared with those with normal vision. Some studies show



that correcting RE or VI can increase the QoL of an individual (49). Vision impairment is also
associated with poor physical performance (4). In addition, children with worse VI are reported to
experience more difficulty in life as compared to those with average VI (50), and children with VI in
one eye could still score better on the QoL assessment, than those with bilateral VI (51).

1.3 Justification for this study

The was a need for this study to be done to determine the current prevalence of RE and VI and their
impact on the QoL among school-going children inclusive of all age groups, which could guide
intervention strategies in dealing with this global issue. Moreover, a study like this was nor done in this

area.

1.4 Research questions

The research questions addressed by this study included:

1.4.1 What is the prevalence and distribution of RE and VI among schoolchildren aged 6-18 years, in
the greater Sekhukhune district in Limpopo Province, South Africa?

1.4.2 What is the impact, if any, of RE and VI on the QoL of school-children aged 6-18 years, in the

greater Sekhukhune district in Limpopo Province, South Africa?

1.5 Aim & Obijectives
The aim of this study was to determine the prevalence and distribution of RE and VI, and their impact
on QoL among school-children aged 6 — 18 years, in the greater Sekhukhune district in Limpopo

Province, South Africa.
The objectives more specifically were to:

1.5.1 measure the RE and VI on a sample of school-children using the modified Refractive Error in
School Children (RESC) protocol and visual acuity measured with a log MAR chart in greater
Sekhukhune district.

1.5.2 report on the prevalence and distribution of RE and VI on a sample of school-children based
on age, gender, level of schooling and geographical location.

1.5.3 assess the QoL of school-children with RE and/or VI using a QoL questionnaire (NEI-VFQ-
25).



1.6 Methods
1.6.1 Study design

This was a quantitative, cross sectional, school-based study to determine the prevalence of RE, VI, and
their impact on QoL among school-children residing within the borders of Greater Sekhukhune district,

Limpopo province, South Africa.

1.6.2 Study setting

Greater Sekhukhune is one of the five districts in Limpopo province, the northernmost province of
South Africa. It is the smallest district of the province of Limpopo making up 11% of the geographical
area (i.e. 13 528km?) with a population of 1 169 762. Greater Sekhukhune district is made up of four
local municipalities which are Ephraim Mogale (greater Marble Hall), greater Tubatse (Feta Kgomo),
Makhuduthamaga and Elias Motsoaledi. It also has few towns and cities namely Burgersfort,
Groblersdal, Marble Hall, Ohrigstad, Roossenekal, Schuinsdraai Nature reserve, and Steelpoort. From
the northern side, Sekhukhune is surrounded by Capricorn and Mopani on the East, Ehlanzeni on the
South East, Nkangala to the South and Waterberg to the North West.

Eighty-three percent of the population in greater Sekhukhune are Sepedi speaking with 98.6% of the
population being black African, followed by Caucasians (1.1%), mixed race (0.2%) and Indians (0.1%).
Fifty-five percent of the population are female and 44.50% are male (52). Greater Sekhukhune district
municipalities are made up of many homelands and its main economic sectors are mining (20%), trade
(17%), financial and business services (12%) and agriculture (9.7%). This is a low socio-economic area
with an unemployment rate of 64%, and many people living on an income of less than R1500 per month
per household (52,53). Greater Sekhukhune district has 932 schools: 547 primary schools, 326
secondary schools, 28 combined schools, 25 private schools and six special schools. The population in
greater Tubatse/ Feta Kgomo is 489 902 with 343 schools, population in Makhuduthamaga is 284 435
with 324 schools, Elias Motsoaledi has a population of 268 256 with 204 schools and Ephraim Mogale
is populated at 127 168 with 61 schools (54).

1.6.3 Study population

The study population comprised school-children aged 6-18 years in Greater Sekhukhune district,
Limpopo Province, South Africa. The targeted population were learners residing in the rural area of
Makhuduthamaga municipality which has been selected by convenience due to access to this
municipality by the researcher. This municipality is representative of greater Sekhukhune district. In
2016, STATS SA indicated that 105 023 children were enrolled at various schools in Makhuduthamaga

(53). This number was used as the total population size for this study. Makhuduthamaga municipality



has 197 primary schools, 117 secondary schools, four combined schools, three special schools and three

private schools.

1.6.4 Sample size and sampling method
i. Sample Size

The baseline sample size was determined by using the equation outlined below (55):
N = (Z)? (1.0-p)(p)/ (b)?

N = min sample size

p = anticipated prevalence (7%)

b = desired error bound considered as 3,5% (prevalence divided by 2)

Z =1.96, for a 95% confidence interval

The value for p was 7% which is the assumed prevalence of RE in accordance with the recent study in
South Africa on a sample of black high schoolchildren (56).

N = (1.96)2x (1.0 — 0.07) (0.07) / 0.0352

N = 3,8416 x (0,0651) / 0,001225

=204

The sample size determined was however multiplied by 1.5 to compensate for the design effect,

therefore,

Adjusted for design effect: 204 x 1,5 = 306

Finally, another 10% was added to the calculated value as a contingency factor, therefore:

Adding 10% of 306 give us a required sample size of 337. This was rounded off to 400 to allow an

equal distribution of grades and genders.



ii. Sampling Method

A total of 400 learners were invited to participate in this study, the total number of learners to be enrolled
for the study per school was obtained by dividing the total sampling frame (from the 271 schools) by
the tentative sample size to obtain the sample interval and total of ten schools (Appendix 7) which
included five primary schools and five secondary schools which were randomly selected. The total
number of learners per school was then divided by the sample interval to obtain the total number of
learners to be enrolled per school, as a result 40 learners were randomly selected to represent each
school.

Five grades were randomly selected from each school between Grades R to Grade 12. In every grade
the class register was used as a sampling frame to randomly select eight participants from the rest of

the class, both males and females equally represented.

All the learners selected to participate in this study were given the information document (Appendix 1)
detailing the purpose and nature of the study, parental consent forms (Appendix 2) for their parents to
read and sign confirming that they are allowing their children to take part in the study and a child assent

form (Appendix 3).

Participants were selected based on the following criteria:

Inclusion

Children aged 6-18 years who returned signed parental consent forms, assent forms and were present

at school on the days of the examination for data collection, were included in this study.

Exclusion

All children with any systemic or ocular diseases and/or on any systemic or ocular medication were

excluded from this study.

1.7 Study instruments:
1.7.1 A Log MAR chart with the tumbling E” optotype to accommodate the younger children that

may have been unfamiliar with letters or numbers was used to measure visual acuity at distance.

1.7.2  An ophthalmoscope (Keeler) was used for media and fundus examination and to check the
corneal reflex.

1.7.3 The paddle occluder was used for cover test and occlusion during visual acuity assessment.

1.7.4  The autorefractor (Topcon RM-8000B) was used to measure the refractive error under
cycloplegia.

1.7.5 A penlight torch was used for the Hirschberg assessment.



1.7.6  Trial lenses and a trial frame were used to measure visual impairment.

1.8 Study Procedure

Data collection commenced after ethical approval was obtained from the Biomedical Research and
Ethics Committee at the University of KwaZulu Natal [(BE080/19) (Appendix 4)], authorization was
granted from Limpopo Department of Education (Appendix 5), and permission granted by the principals
of the selected schools (Appendix 6). The data collection took place in the afternoon to minimize
disruption of the childrens’ academic program due to cycloplegia. The study was conducted in

accordance with the Declaration of Helsinki regarding research on human subjects.

The field staff included an optometrist who has diagnostic privileges and three research assistants. A
training and standardization workshop was held for all study personnel prior to commencement of the
study. A pilot study was conducted in the Elias Motsoaledi municipality (Groblersdal Academy) to
validate the data collection procedures and recording forms.

A modified RESC protocol was employed to determine the prevalence values of RE and VI. Refractive

error was determined with autorefraction under cycloplegia, and not with subjective refraction.

A validated tool (NEI VFQ-25 questionnaire) was modified to be relevant to the current study sample
and used to assess the QoL of the learner (Appendix 7).

1.8.1 Clinical Assessment
The clinical examination was done by the optometrist and the research assistant, at the stations set-up
at the selected schools in an allocated classroom and it followed the modified RESC protocol as per

sequence below (20):

i.  Vision Assessment: Distance VA was measured with a retro illuminated LogMAR chart using
the tumbling E optotype. The chart was placed four meters in front of the participant. The top
line on the chart is 1M. The participant was asked to close one eye with a paddle occluder and
not to put pressure on it. The research assistant started with the large E at the top the chart,
showing them the three parallel fingers of the E and asked them to show him with their hand
which direction the finger on the Es were pointing. The research assistant pointed to each E on
successively smaller lines to test visual acuity, while reminding the learner not to peer with the

unoccluded eye and ensuring occlusion of the other eye.

Each letter had a score value of 0.02 log units. The formula that was used in calculating the

score is:

LogMAR VA = 0.1 + LogMAR value of the best line read — 0.02 X (number of letters read)



The right eye was tested first, then the left eye, each time occluding the fellow eye. Unaided
acuity was measured first, followed by aided, where applicable. This procedure was done by

same person all the time.

Binocular Motor Function: All ocular alignment assessments were performed without
spectacles as only habitual binocular motor function was reported upon. Initially ocular
alignment was assessed using corneal reflections (Hirschberg test). In this test we asked each
child to fixate on the penlight binocularly rather than monocularly and observed the symmetry
of the corneal light reflections. If there was strabismus or eye turn in which only one eye
focused on the target and the other eye would deviate nasally or temporally, the corneal light
reflex of the turned eye was seen displaced from the pupil centre. If the eye deviated towards
the nose (esotropia) the reflex was displaced temporally and if the eye deviated away from the
nose (exotropia) the reflex was displaced nasally. This was followed by a cover/uncover test
using an occluder and performed with the fixation target at distances of 50 cm and four metres.
The left eye was covered first, and the right eye was observed to detect any corrective
movement while the child fixated on an accommodative target, which was a line above the VA
of the poorer eye with both eyes open. The cover was then removed and then the right eye was
covered to detect any movement in the left eye. The heterotropia was classified as an esotropia
(outward movement of the uncovered eye), exotropia (inward movement), or vertical tropia
(upward or downward movement and the recording was made of the eye with the hypertropia).
If a heterotropia was detected it was measured using a prism bar. It was classified as constant
if it was present at all times for both fixation distances. If detected at only one fixation distance

or not present at all times, it was classified as periodic.

In the absence of a heterotropia, the cover test was then used to assess for the presence of a
heterophoria. The right eye was covered, and then as it was being uncovered, it was observed
for any movement (just uncovered eye) which, if present, indicated a phoria. An inward
movement represented an exophoria, an outward movement an esophoria, upward movement a
hypophoria and downward movement a hyperphoria. The left eye was then covered, and as
above, observed as it was being uncovered to confirm any phoria detected in the right eye. If
no movement of the “just uncovered eye” was observed, then only was the alternating cover
test (movement of the cover from the right to left eye and back to right eye without allowing
fusion) be performed to assess whether there was a phoria approx. less than four prism dioptres

which was not necessarily observable to the naked eye.



The amount of tropia or phoria was measured using the alternating cover test in combination
with a prism bar. The prism bar was placed in front of the non-tropic eye (in the case of a tropia)
and before any eye (in the case of a phoria) with the participant fixating on a relevant target.
One eye was covered and then after a few seconds the occluder was moved directly to the other
eye, again after 1-2 seconds, the occluder was moved back to the original eye. The sequence
was repeated a number of times (minimum 2-3) and one eye being covered for the duration of
the alternate cover test. If corrective re-fixation movement of the eye (without the prism was
detected, then the prism power was increased until no movement of the eye (without the prism)
was observed. The amount of prism that results in no further movement of the eye/s was
regarded as the magnitude of deviation. Base-in prisms were used to measure exo deviations,
base-out prisms for eso deviations, base-up prism for hypo deviations and base-down prism for

a hyper deviation.

Cycloplegic Dilation: Pupillary dilation and cycloplegia (in both eyes) was attained by using
one drop of Novesin Wander in both eyes and then after two minutes of achieving ocular surface
anaesthesia, two drops of 1% cyclopentolate were administered five minutes apart in each eye.
After an additional 15 minutes, if a pupillary light reflex was still present when observed with
a bright torch light without magnification, then a third drop was administered as required. After
a further 15 — 20-minute interval cycloplegia was considered complete if the pupillary light
reflex was absent and pupil diameter was 6mm or more. In some children both dilation and
cycloplegia could not be achieved: dilation may be less than six millimetres but cycloplegia
complete, or dilation six millimetres with incomplete cycloplegia. The achievement of
cycloplegia was necessary irrespective of the extent of dilation. This procedure was performed

by the optometrist.

Cycloplegic Autorefraction: In eyes with successful cycloplegia, refraction was performed with
an autorefractor (Topcon RM-8000B). Autorefraction was carried out according to the
manufacturer instruction manual, including daily calibration. A minimum of five readings with
valid confidence rankings as per the manufacturer’s instructions were obtained for each eye.
The RESC protocol defines myopia in one or both eyes of at least -0.50 diopter (D),
hypermetropia at least +2.00 D in one or both eyes and astigmatism at 0.75 cylindrical refraction

or more.

Media and Fundus Examination: Examination of the anterior segment, lens, vitreous and fundus

was performed using a direct ophthalmoscope in all children. The recording of abnormal



findings was important as documentary evidence to support the assignment of a principal cause

of impairment. Any abnormal fundus findings were recorded.

vi.  Assessment of visual impairment: The cycloplegic autorefractor prescription was put up in a
trial frame for any significant RE as defined above, and the aided VA measured as per procedure
described above for VA for all children who attained an initial unaided or aided VA worse than
LogMAR = 0 (20/20). In those cases where the aided VA was worse than LogMAR = 0.30
(20/40) the child was categorized as having VI.

1.8.2 Quality of life assessment

The modified National Eye Institute (NEI) visual functioning questionnaire-25 ( NEI-VFQ-25) version
2000 was used as an instrument to measure the QoL (Appendix 7) (57). This was administered to
children 14 years and older because older children were able to understand the questions better. This
was administered in a structured interview format consisting of 23 questions which were compulsory.
The trained research assistant read the questions/statements about vision problems or difficulties that
the child might experience due to his/her vision condition. After each question/statement the field
worker read the list of possible answers and the child had to verbally express a response, after which
the research assistant recorded the response. The questions were categorized into sub-scales like global
vision rating (1), difficulty with near vision activities (3), difficulty with distance vision activity (3),
limitation in social functioning due to vision (2), dependency on others due to vision (4), limitation with

peripheral vision (1) and ocular pain (2).

The maximum score was 100, indicating a good quality of life. A poor QoL was indicated by scores
closest to zero. The questionnaire was presented in English and the results were collected and analysed

as low or high QoL.

1.9 Pilot study

The pilot study was conducted outside the main area of study on 40 school-children attending
Groblersdal Academy, following the protocol outlined above. This was done procedurally to identify
all possible problematic areas in the study procedures or data collection in order to modify prior to the
implementation of the main study. Subjects recruited for the pilot study were excluded from the main
study. During pilot study we discovered that some learners could not understand English well, then for
the main study we use a field worker who was proficient in both English and Sepedi in order to translate

the questions should need arise.
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1.10 Data Management and Analysis

All data was captured and entered onto a MS Excel spreadsheet. Data was cleaned and analyzed using
the Statistical Package for Social Sciences (SPSS v 25) in consultation with a statistician. Data back-up
was done daily, and the back-up copies were stored in a password protected file. Descriptive statistics
including frequencies, percentages, means and standard deviations were computed. Data back-up was

done daily, and the back-up copies were stored in a password protected file.

1.10.1 Prevalence of RE and VI in the sample

The distribution of uncorrected, presenting and best corrected VA was reported in visual acuity
categories. Values of at least - 0.50 dioptre, + 2.00 dioptre and -0.75 cylindrical power and above for
myopia, hyperopia and astigmatism, respectively were considered significant. The distribution of
spherical equivalent RE among those with VI was tabulated by age and gender. The association of
myopia or hyperopia with a child's age and gender was explored with multiple logistic regression.

Principal causes of VI (visual acuity 20/40 or worse) were summarized.

1.10.2 Effect of RE and VI of quality of life
Correlations were used to look at the strengths of the relationship between QoL scores. The independent
sample t-test or ANOVA analysis was used to compare the mean QoL scores between the categories of

RE and/ VI. All the tests were two tailed and statistical significance was set at 0=5%.

1.11 Reliability and Validity

Reliability is a term used when assessing the consistency of the measure or techniques used, while
validity focuses on the accuracy of the measuring technique. For this study to be consistent and accurate,
it was done following the below procedure.

i.  The study procedures followed the modified RESC protocol.

ii. A pilot study was done to finalise the data collection procedures and recording.

iii.  Astandardization workshop was held with all personnel involved in the data collection prior to
commencement of the study.

iv.  All equipment was calibrated prior to commencement of data collection, and thereafter on a

daily basis, before data collection.

v.  Multiple readings were taken for determining the refractive error.
vi.  The principal investigator was a qualified optometrist, skilled to perform all the tests with over
ten years’ experience.

vii.  All distances were measured using a tape measure.

11



viii.  Standard room lighting was used for measurement of VA and assessment of binocular vision

function.

1.12 Ethical, Legal considerations and Permission
i.  Ethical clearance for the study was obtained from the Biomedical Research and Ethics

Committee (BE080/19) at the University of KwaZulu-Natal.

ii.  Permission was obtained from the Department of Education in Limpopo Province (Appendix
5).

iii.  Permission was obtained from the respective school principals (Appendix 6).

iv.  Informed consent was signed by the parents of the children, and assent was approved by the
children.

v.  Data back-up was done daily, and the back-up copies were stored in a password protected file.
The only person with access to this data is the principal investigator.

Any child that was found to have reduced vision, significant refractive error and/or ocular pathology
was given a referral to their chosen eye care practitioner.

1.13 Dissemination of results:
Findings were reported in manuscripts that have been submitted to peer-reviewed, accredited journals
and presented to other stakeholders including Department of Education and Department of Health in

Limpopo.

1.14 Chapters presented in this thesis
1.14.1 Chapter 1

This chapter details the introduction of this study, its background, literature review, research question,

objectives and detailed methodology.

1.14.2 Chapter 2

This is the chapter that addressed the research question about the prevalence of RE and VI among
school-children aged 6-18 years residing within the borders of Sekhukhune district. It further outlines
the distribution of RE and VI based on gender, age, and grade. It is an original research manuscript,
submitted and published on African Vision and Eye Health Journal (AVEH) .
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1.14.3 Chapter 3
This chapter addresses the research question pertaining to the impact of RE/VI on the QoL of school-
children within greater Sekhukhune district. It is an original research manuscript, to submitted for

publication on BMJ journal.

1.14.4 Chapter 4
This is the synthesis chapter, it outlines all the results and critically discusses them, including

conclusions and recommendations from the study.

1.15 Conclusion
In overall chapter 1 outlines the detailed background of this study, literature view, the aims and
objectives of this study, methodology with study procedure and the main questions to be answered by

this study.
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CHAPTER 2 — First Manuscript

Chapter 2 is a manuscript ; this is the manuscript that addressed the research question about the
prevalence of RE and VI among school-children aged 6-18 years residing within the borders
of Sekhukhune district. The results were obtained after a full optometric examination was
administered to learners and data was captured and analyzed using SPSS software. It further
outlined the distribution of RE and VI based on gender, age, and grade. This manuscript is
titled “Visual Impairment and refractive error among school-going children in Sekhukhune
district (Limpopo) South Africa”. It was submitted and published in the African Vision and
Eye Health (AVEH) journal as manuscript number: 551.
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U ramtlaih.

Background: Refractive error (RE) and wisual impairment (V1) remain major problems
affectng school-going children worldwide

Aim: To determine the prevalence and disribution of ¥l and RE in school-going children aged
18 years.

Seeting: The study was conduced in Sekhukhune Diserice, Limpopo, Soath Africa.

Methods: A multistage random samphing method was used w select school-going children
aged 6-18 yoars from Crades 1w 12 A wtal of 3126 learners went through eye examinations,
which included visual acuity (YA} measurement using a logarithm of the minimum angle of
resolution chart, aueorefracton under cycloplegia and ocular health assessment.

Results: The prevalence of uncorrecssd, ting and best-correcsad VA of 0.30 M or worse in
the batter eye was 12.3%: (95% confidence intervall [CI], 8.70-1580), 12.3% (95% CI, 8.70-15.50)
and 2.1% 95% C1, 0.60-3. 700, respecrively. Refracrive error accounsed for 802 (952 C1,L 67 6-92.4)
of all causes of V1. Myopia was the mose prevalent RE (507, 955 €1, 38.8-62.7), followed by
astipmatism (363 952 C1 24.3-47.3) and hypermetropla (13.6%4; 9535 CI, 530-21 6). Thers was
nosignificant difference in the prevalence of RE and VI between males (50 75, 955 C1, 38 8-62.7)
and fomabes (19.3%; 95% CI, 37 3-61.2). Refractdve error and V1 were higher amongss children
aged 14-18 years: 56.7% (95% Cl, 44.9-68.6) and 6% (95% C1, 44.5-75.20), respectively.

Conclusion: The prevalence of RE and V1 amongst school-going children in Sekhukhune
Dizzrict was high, highlighting the need for school visual screening and swraregies to address
these conditions in that area.

Keywords: refractve error, visual impairmens, myogda, by permestopia, school-gedng children,
learner eye health

Introduction

The World Health Organisation (WHO) has made a call to all nations wo prioridse the managsment
of refractive error (RE) and visual impairment (V) as they are the second leading cause of
avoidable blindness globally! Refracrive ermor 15 a visual diserder caused by irregularivy in the
shape and/or size of the eye, resulting in difficulty when atempeing to foous objects clearly
leading to blurred vision.? Linked o BE is VI, which results when the RE cannoe be correced by
conventional spectacles, contact lenses, surgery or medical imervendon?® In addidon, in some
instances, RE remains uncorreceed for a variety of other reasons including inaccessibility and
unafordabilivy, which ferther contribaibes w0 the stadssies on VI Uncorrectad refractive afror
(URE) and ¥1 remain a major problem affecdng school-going children worldwide, and this has
broader soclal and economdc negadve Impaces.!

Refraceive errors, pardeularly myopla, pose a serious challenge on the individual and soclery.
Hashemi Hassan et al.” recenty indicared that globally, 11.7% of children are miyopic, whilse a
further 4.6% and 4.9 have hypermetropia and astgmatism, respecively® Moreover, the
prevalence of RE differs from region to region, with the highest prevalence in the Asian
populations, whers (hina has a prevalence of 20.6%, followed by India with 10.2%:7 Saudi Arabia
with 1865 and Vietnam with 19.4%.* Several studies conducted in Chile, the United States and
Cambodia reveal RE prevalence values of 13.7955," 13.1%" and 65%," respectively. In Africa,
Chana had an RE prevalence value of 3.7 Nigoria 11.5%" Erhiopia 637, Egypt 2.2%:% and
South Africa 7.1%, as shown in Tabde 1.7 The African contnent has shown a comparatively low
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prevalence of RE betwsen 2% and 12% BWRET However,
this does not suggese that there is no prevalence of RE,
because the provalence from all regions of Afrlca 1s not
readily available. Several swudies have indicawed thar
people living in urban amas have a higher prevalence of
RE than peogle living in rural ameas =% On the contrary,
Al Wadaani e al™ reported that children coming from
rural areas have a higher prevalence of RE compared w
thiir urban counterpares.

The leading eype of RE with a serious impact on the lives of
children was found o be myopia %"= Myopla was also
associated  with  differene prevalences  with 0w
gender, " ape™=M and paremts’ level of educaton ™"
The higher prevalence of myopda in children in recen:
vears has been attribured to urbanisation and subsequently
from increased indoor  acdvides, waeching television
and playing computer games"*"" Myopia was also found
associated  with older  children, while hy a3 was
associated with the younger age group.™=* Alhough in
South Africa, Wajuihdan et al.™ did noe And any evidence of
an association between RE, gender and age. elsewhere
myogrla has been assoclated with gender, in some cases with
a higher pravalence in girls than boys"*™ and in others a
higher prevalence in boys than girls 277 As it is known thae
parents” level of educaton is also associated with myopia,
children of people with post-mawic qualifietdons have
been found o be more myopic than children whose
parents only have a high school qualification or lower =

Refractive arror s also associated with VI if it mmains
uncormected ™ Clobal statistics reveal thae there are abour
19 milbion visually impalred children in the world, moss
residing within the African continent, and with URE as the
leading cause of their VI® A swdy done by Pascolinl and
Marioe™ indicated that the global prevalence of ¥1 amongs:
children is 18.9 million (6.622). Moreover, the prevalence of V1
also differs from region eo region, with sub-Saharan Adfrica
being at the wop of the list™ The reponed prevalence of V1

THBLE 1: Frevaienos of refractve srmors in &ffiosn countriss.
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amongst schoolchildren s 12775 in Chile® 1.9%: in Southern
Asla®™ 122% in Vietnam,™ 216% in Pakistan,™ 7.7% in
China,™ & 22% in India,® 183 in Ethiopia,™ 36635 im Chana™
and 274% in South Africa™

The African continent has the highest prevalence of VI in
children afer Asla;™ however, therm s insuffident data
avallable in South Africa in this respect.™ More studies are
needed w0 desermine the current prevalence of BE and VI on
schonl going children inclusive of all age groups thar could
guide imerventon strategies in dealing with this global
issue™ The aim of this study therebore was 1o detormine the
prevalence and diseribution of RE and ¥l amongst school-
golng: children aged 6-18 yoars in the groater Sekhukbune
Diserice in Limpopao Province, South Africa.

Methods

A quantitative, cross-sectional, school-based swudy was
conducted. Participants underwent vision testing at their
respective schools in Sekhukhune District, which s one of
the five districs in Limpopo Provinee, the northernmost
province of South Africa. I is the smallest district of the
Limpopo Province, making up 11%: of the geographical area
{12 13 528 km?) with a populaton of 1 18% 762 (Final 1DP/
Budges Review, NN7-2018 by the Executive Mayor K5
Ramaila, M8)* Creater Sekhukhune District is further
divided into four local mundcipalides.

The swdy populaton comprised school-going children
aged 618 years in the chosen diswric and residing in the rural
area of Makhuduthamaga municipality which was selacted
by convensence sampling. This municipality is v
of greater Sekhukhune Districe. In 2006, 105 023 children
wera enrolled at variows schools in Makhuduthamaga ©

A sample size of 337 was decided upon in consultation with
a staristician. Multstage random sampling was used o
solect the participams. A wotal of 400 learners from
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10 randomly selacted schools were invited o pardcipaee in
this sudy. OF this number, 24 learners were absent on the
day scheduled For examination, 42 learers did noe assent w
the instilling of topical anaesshetic (Novesin Wander, 1 drop}
and cycloplegic eyve drops (1% cyclopentolate, 2-3 drops),
and &children did not reeurn signed consens forms. Therefore,
a eoall of 326 learners were aventually included in this seudy.
Five grades were randomly seleced from each school from
Cradas | o 12, ln each grade, the class regiseer was used as a
sampling frame o randomly select eighe pardcipants, which
induded an equal number of male and female pardopanss.
All selected learners wene given information documents and
child assent forms desalling the purpose and nature of the
study, as well as paremal consent forms for dheir parents w
read and sign, confirming consent.

Liearners aged 6-18 years who returned signed parental consens
forms, signed assent forms and were present at the school on
the day of examinasion were included in this suady. Those with

amy syssemic or ooular dissases, as well as those on any syssemic
or ocular medication, were exduded from this sidy:

Permission was granted by she principals of the seleced
schools. This study adhered o the enets of the Dedaraton of
Helsinki. A training and ssandardisation workshop was held
for all study personnel prior 6o the commencement of the stady.
A pilot study was conducted in Blias Motsoaladi Municipalivy
(Croblersdal  Academy) to validase she dawa  collechon
procedures and recording forms. The subjeces recruited for the
piboa seudy were ecluded from the main study.

Clinical assessment

A modified Refracive Error Study in Children {RESC)
proeocol was employed o determine the prevalence values
for RE and V1. Visual acuity (VA) was scored with reference
wr the logarithm of the minimum angle of resolutdon
(LogMAR); each letter was sconed independendy, and there
was no crowding effect as compared w the Snellen char,
which is scored per ine.® [istance VA was measurad with a
reero-illuminated  LogMAR chart wsing the wmbling E
optotype from a distance of 4 m.

Habitual binocular alignment was assessed using the
Hirschberg and cover tests in conjunceion with a prism bar.
Pupillary diladon and cydoplegia {in both eyes) were
attained using vwo drops of 1% cyclopentolate, afier ocular
surface anaosthesia, adminissered & min apart o each eye. [§
a pupillary light reflex was sdll present after 15 min, a third
drop was administered as required. Cycloplogia was
considered complote if the pupillary light reflex was absens
and the pupil diameser was & mm or more. The achievemens

of cycloplepia was necessary irrespective of the extent of
dilation.

Refracdve findings were achieved with an aurorefractor
(Topoon RM-3000B). A mindmum of five readings with valid
confidence rankings as per the manufacurer's instructions
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wem obtaned for each eye. The RESC prowoool defines
myopla in one or both eyes of at keast 050 dioptre (1Y),
hypermetropia at lease 200 D in one or both eyes and
astigmatism at 075 cylindrical refracion or mone. The
cycloplegic autorefraceor Fndings were inserted in @ erial
frame for any significan: KE as defined above and the aided
VA measured as per the procadure described above for VA
for all children who artained an inital unaided or aided VA
measure of worse tham LogMAR = 0 (30,20}, In those cases
where the aided VA was worse than LogMAR = 0.30 (20,740,
the child was caregorised as having VI

Examination of the aneerior segment, lens, vimeous and
fundus was performed wusing a Welch Allyn  direct
ophthalmoscope. The recording of abnormal findings was
imporeant as  documentary  evidence w support  the
assignmentof a principal cause of impairment. Any abnormal
fundus findings were recorded by elther fundus drawings or
photography. Learners who were found to have URE and for
pathology were reforred o aye centres of thedr cholee for
further management.

Data management and analysis

Colleceed  data were captured and analysed using the
Statistical Package for Sodal Sclences (SPS5 version 25) in
consuleation  with a sadsdcan. Descriptve  staristics
including  frequency, mean and standard  deviadon
were computed. Data backup was done daily, and the
backup copies were swored in a password-proteceed  filke.
The diseribution of the uncorreced, presentdng and best-
corraceed VA was reported by VA categories. Values of at
lease 050 [, 200 I and -0.75 I} cylindrical power and
abova for myopia, hyperopia and asdgmatism, respocsively,
were considered significant. The distributon of spherical
equivalent RE amongss those with ¥l was tabulated by age
and gender. The assodaton of myopia or hyperopia with
the age and gender of the chilld was explorad with mulsple
logistic regression. Principle causes of VI(VA, 0.30 LogMAR
of Worse) were summarised.

Ethical considerations

Bhical approval was obtained from dhe Biomedical
Research and Erhics Committes (BREC) ar the University
of KwaZulu-Matal. The Biomedical Research and Eshics
Committee is registered with the South African National
Health Research Ethics Council (REC-200M08-009), ethical
clegrance number BEQSD/ 19, 13 March 20149,

Results
Demographics

A wmal of 326 learners pandcipared in this swdy, with
an almost equal distribution of gender, as there were
165 (5063} female parddpants and 161 (49.4%) male
pamicipants. The ages of the learners ranged from & to
18 years with a mean of 13.02 + 3% years with a comparable




median age of 1300 years. The age group mosily representad
was 14-18 years (47.5%:), and the age group least representad
was 68 years (23.9%:) as indicaved in Table 2.

There was a significant difference in the mean age of
learners within grades (p = 0.00). In general, the highes:
propordon of pardapams was in the category with Grades
0-1F (40.5%2), with Crades 5-8 being least represonsed
(2735} (Tabde 3).

Visual acuity

Atotal of 326 learners underwent the eye examinadon; 271
(83.1%; 95% confidence inserval [C1], 79.1-87.2) learners had
unaided LogMAR VA of = 0.20 in the right eye, and 268
(BL2%; 95% CI, 78.1-86.4) bearners had normal LogMAR VA
in the left eye. Fifty-five learers (16.9%%; 95% CI, 12.8-209)
had uncorreceed LogMAR VA of = 0.20 in the right aye, and
57 learmers {175%; 95 % Cl, 13.4-21.6) had uncorrected
LogMAR VA of 2 .20 in the left aye, as shown in Table 4. One
learner (0.3%; 953 CI, 0.00-0.90) had uncorrecied LoghAR
VA of worse than 10D in the left eye. In woal, 67 learners
(2006%; 9525 C1, 16.2-24.9) had uncorrected LogMAR VAs of
= 020 in one or both eyes.

Mone of the learners presented wearing any comective devices
ke spectacles or contact lenses. The prevalence of uncornectad
LopgMAR VA of 020 or worse in the better eye was found w be
20.6% (955 C1, 16.2-24.9), presenting was 206% (9% C1, 162
24.9 and best correced was 2.1% (95% CI, 0.60-3.70).

Prevalence of visual impairment

Forty learners {12.3%; 95% CI, 8.70-15.80) had V1 as per the
WHO definition, with a presensing VA worse than (.30 in
one or both eyes (46). Thirey learners (9.2%; 95% C1, 6.1-12.3)
had mild VI, elghs (2.5%; 95% Cl, 0A0-4.10) moderae and
wwn (0L.6%; 95% CI, 0L00-1.50) severe VI {Table 5). There was
n statstically significane difference in the pravalence of V1
betwesn males and females (p = 1.000) or beswoen age groups
(7 =0744). Seven learners (2. 1%; 95% C1, 0.60-3.70) could nos
achieve VA of = 0.30 in one or both eyes afier cormacdon.

TABLE 2= Digtribution of partic panes mooording toame.
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The beading cause of V1 was uncorrecred RE at 808 (95% (1,
67 64924}, followed by amblyopia, corneal opacity or scar
and cataract with Rndings of 102 (95% CI, 0.70-19.3), 75%
(95%% CI, 0.00-157) and 2.5% (95% C1, 0.00-730).

Refractive error

The prevalence of RE is based on the cycloplegic
autorefraction results of the 324 leamers (99.4% of the
sample) who satisfied both criteria for full cycloplegia.
Burthermose, the prevalence of RE was based on uncorrectad
LogMAR VA of 0.20 in one or both eyes, as was the case
with 67 learners (U635 95% C1, 16.2-24.9).

The overall prevalence of RE for this study was NLE%,
with a greater pravalence observed in the age group 14-18
yoars. There was no significant difference in the prevalence
of RE between females and males (p = 0.325). Learners in
Crades 9-12 (2 = 31) had a higher prevalence (46.3 %.; 955
Cl, 34.3-58.2) than all other grades. Hefractive error was
evenly dissributed amongss different schools, except in
one school, where there was a prevalence of 68% (Le.
Mokomeetss Primary School).

The most provalent sype of RE was found o be myogia at
104% (95% CI, 7.10-13.7), with a higher prevalence of
myopia in malbes (55.%%; 95% CI, 39.2-726) than females
(40135 95% CI, 27 4-60.8). It was also assoclated with an
increase in age as indicared by Table & The amount of
myopia ranged from -0.50 [¥vo -18.50 . The prevalence of
hypermetropla was (2.8%, 953 C1, 1.00-4.50) of the overall
sample. Hypermetropia ranged from Z00 LY wo 550 1 it
was more prevalent ar ages &9 and 14-13 years and was
associated with females at 77.8% (95%: Cl, 500-100) as
compared e 22 2% (95% C10.00-49.4) of males. Astgmarism
ranged from -0.75 Do -5.50 D eylinder, and the prevalence
in the sample was 74% (953 CI, 45-10.2). A higher
prevalence of assigmatism was obsarved in the 10-13-year
age group, as highlighted in Table &, but there was no
significant differonce in the prevalence of asdgmatism
borween genders.

Binocular motor function

Heseroeropda was found in four children {1.23:2). All four had
axoiropia when viewing a near targee (50 cm), and three had
axoiropia when viewing a warget at 4 m. The magnitede of
exotropia ranged from 17 wo 307
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TABLE 5: Frevalence of visual imgei rment somrding to geEnoer, aze 2nd grade.
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Anterior segment examination

Mo bearner was fownd to have any eye Hd abnormalides, and
in all learners, the pupils were aqually round and reacive o
light and accommodation. Eleven learnors (3.4%) prosentoed
with vernal conjunctivids, and corneal scars or opacites
were observed in three learners (1%).

Posterior segment examination

Ot of the total of 326 learners, one keamer (.3%) prosemted
with a cararact in the left eye, and therefore, the vivreous and
fundus could not be examined. The remainder (99.7%:) had
dear and normal media and fundi.

Referral system

A woeal of 67 learners (2.86%) were referred to eye care
practsioners of their choe for a full refracdon and
prescripon of speceacles, iF necossary. Eleven learners who
had vernal keraesconjuncvits (VCE) were referred 1w aye
hospitals for further managemens.

Discussion

The VI prevalence of 12.3%: found in the greater Sekhukhune
[istrict of Limpopo Provinee was similar wo the VI prevalence
of 12.2%: found in Vietnam,™ bue it is higher than the repored
7. provalence of a study performed amongst 10-13 year-
obd school leamers in Calabar, Migeria.® This prevalence
value is lower than the prevalence of 20.4%: reponed from a
study in Egypt (South Sinai), which had defined VI as a
presentng VA of £ 6/9.9 The reason for this difference in
prevalence values mighe be the fact that these studies were
performed  in differene locadons and  within different

population groups.

The leading cause of VI in this study was RE that could be
corrected with spactacles. These findings are comparable o
those of another study done in South Africa with 63.6% of
cases of V1 being a result of RE™ This means thar mose of
these learners could be affecied academically, socially and
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psychologically by a condition thae could be managed by a
simple pair of spectackes. Moreover, iF this condidon 15 not
managed, it could lead w0 more complicated conditions Hke
amblyopia, which cannot be managed but leads wo low vision
and ultimarely blindness. This indicates a serious need for
school vision screening., as It will help with desecton of RE
and a further management plan. Moreover, there is a need for
provision of spectacks at reasonable of low cost in order o
carer for children. In mose of the schools included in this
research stady, no vision scresning had beon performed. A
possitle reason for the lack of vision screening could be the
inaccessibiliey of the locadon, as mose of these schools are
located in the hills and moumnains, which poses a challenge
and makes them difficuls wo reach.

In 7 (2.1%) leamers, vision could not be corrected with
spectacles to LogMAR 030 or better. The prevalence of 2.1%
was higher than that of the 0.32% prevalence repored by
MNaddoo et al ™ for a study performed in South Africa. A recent
study conductad in Nigeria also found a lower prevalence of
1.3 possibly a resule of the fact thar they focused on urban
children, whilse this smedy was conducted on rural school-
going children. Urban leaners have access w eye cam services,




unhbike rural learners who generally do not have these
services. Lrban children therefor have earlior detecion and
management of RE, before it leads o VI That is why in the
Migerian study, more than 3 learners prosemed wearing
spectackss, comtrary o this swudy.

Thers was equal dissributon of VI between males and
femalos. This was expected because during the time of
recruiting subjects for this study, gender was taken dnwo
consideraton. This is comparable v the ssudy conducred in
Aba, MNigeria™ Visual impainment was associated with an
increase in ags, with highess provalence seen in the age group
14-18 years (60%:; 95% Cl, 44.5-60.0). This is becausa there is
an association between the progression of myopia and
puberty. Pubery seans around the age of 10-16 years™®

Four learners had ambhyopia in one or both eves, which s 1 2%
of the total population. Their ages were £, 11, 15 and 18 years,
and perhaps it could have been prevemed if these karners had
had visual assessment earlier. However, aven at this stage with
an appropriase form of correction and visual therapy, vision
might improve in these karners. The resulis of this seudy are
comparabla wo those of a recent study done in South Africa by
Wajuihian and Hansra,"™ which also found a value of 1%
Three learners presensed with corneal opeciey or scar and one
with cataract. Casarace is also one of the leading causes of
avoldable blindness  worldwide. This conditon can be
managed by surgery. In many o roumssances, cataract emains
unmanagad bacause of lack of vision scresning, the high cose

of surgery and the cataract surgery backlog in public hospitals.

The prevalence of RE amongst school-going children in the
greater Sekhukhune District (Limpopo, South Africa) was
206%, which was high as compared o two pravious studies
conducted in South Africa in 2003 and 2017 that found
prevalence values of 14327 and 1537 respectively, as
indicated in Table 1. These two ssudies were done in KwaZulu-
Maral, a different kocation from this stady. The 2003 study was
done more than 16 years ago before the ineroducion of
smarephones wo children, while the 2017 study only considerad
older learners, aged 13-18-years. This study is comparable
the study conducred by Pi et al® in a Chinese population.

This again highlighs the need for eye care services o school-
going children, partcularly considering that in this study none
of those learners presentad with any form of comrective devices.
The challenge that arises, though, is ensuring that the learners
are able w access any mquired visual assistive device. Similar
10 this study, several studies reponed a higher prevalence of
RE than the expected range of 2% — 10+ reported by the WHO
concerning the African continent. Some of those seudies had
prevalence values of 2565, 228% and 18.9%: for CGhana"
Egypr? and Rwanda® respectively. This suggeses thas some
children with RE might be overlooked, espedally those in the
deep rural areas of developing cournries.

Myopia was found o be the keading type of RE in the current
seudy (10.4%). Clobally, the prevalence of myopia is 1172,
which is a liethe higher than the resules in this study” Holden
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ot al.? estimate thar by 2050 the prevalence of myopda will be
at 3% globally. This is bocaass of the fackrs associased with
myopla, like increased near-work acivides, low levals of
ourdoor actvity and reduced Hght levels. However, the
machanizms surrounding the development and progression
of this condition are not yer fully underseood, as myopia
saoms o b mulbfactorial in natwre ™ Similar o our sudy, a
myopla prevalence of 104% was observed in Malabo,
Equatorial Cuinea, in 2015% Furthermors, the highest
prevalence of 16.2% was observed in Beni-Suef (Egypel™ In
other studies dons in Chana and Malawd, whilss myopla was
also found w be the kading rype of RE, lower prevalences of
37 and 142" respoceivaly, wre found in dhese areas.

In the study hersn, a higher prevalence of myopia was
observed in the older age group (14-18 years). A higher
prevalence in older school-going children was also reported
by Ezinne and Mashige™ in Anambra Seare, Migeria.

As children are expected w0 have higher near-task demands at
higher grades, this finding may be awribused w0 the axial
alongation, and subssquentdy myopia developmsent, associased
with intensive near work ™ Myopia was also more prevalent in
males than females, which corresponds o the resules in studies
done by Parmar™® Awan™ and Ezinne™ Observatdon of the
practces and culture in this area indicates that boys are more
ongaged with TV and coll phone games as compared s girls,
who do koe of ourdoor activites like feeching wood and waser
for cooking afeer school. This could be Hnked o more boys
becoming myopic as compared 0 girs. To the comrary,
Ekpenyong et al ™ found a higher prevalence of myopia in
girls. This mighe be a result of the face that in thedr study they
had more female (33%:) than male (47%2) partcipanes. However,
Adivwea ot al ® and Wajuihian and Hansra]'” found no signifcant
difference in the prevalence of myopla based on gender.

The prevalence of hypermetropla (2.8%) was low in the
greater Sekhukhune [istrict. These results corroborate these
of Sober et al,® who also found a low prevalence of 3.1% In
Malakx, Equatorial Cuinea. Incontrast, in another province in
Sowth Adrica, Wajuihian and Hansrag" found a 5% prevalence

of hypermetropia, higher than that reponed in other sudies.
This difference could be related wo the different definition of
hypermetropla;  Wajuihian  and  Hansraj®  defined
hypermetropia as a value of ar least +050 [, whilst in the
current: sudy, a higher value of ar beass +200 [ applied.
Hypermesropia was sighty more prevalens in the younger
age groasps than the older age group, which is in keeping with
the theory that children are born with hypermetropia ehat

decreases with an increass in age. Li Zhijlan et al ™ reported
a similar trend in Northern China. Moreover, by permeeropia
WS 5800 More amongst females than males, as also found by
Hashemd et al ¥ amongse lrandan school-going children. Cn
the conwrary, Kawuma and Mayeke® found male
hypermetropia o be more prevalens in Kampala Districe.

Thie prevalonce of astigmatsm was raladvaly high (7.4%) in
greater Sekhukhune. Naddoo et al. ™ and Kumah et al.® also




found a higher pravalence of asdgmatdsm, as was noted in
Table &. In contrast, comparatvely lower pravalences of 0.1%,
0.3 and 0% were found in Tanzania,® Kenya® and
Malawi,* respecrively. This difference in the findings mighs
be a resule of the ethnic and radal differences.

The heteroropia prevalence for this study was 123,
comparable to the study conducted in South Africa by
Maidoo et al,* which found a value of 1.3%. However, this
funding is lower than the pravalence of 17.5% that was found
amongst Nigerian children™ bt higher than (L03%, which
was found in South Darfur™ Vemnal conjuncivids was seen
in 3.4% of the study populadon, which is reladvely similar wo
tha 3.6%% found h} Maidoo et al™ The presence of wernal
conjunceivits &5 most probably a resuly of the rural
environmental in which the pardcipants live. Sekhukhune
Dhstrict is very hot and dry. Cazaract was obssrved in 0.3% of
the population, which is lower than the prevalences of 2.3%
and 4.2%: found in Soarth Africa™ and Exdopda,"™ respectively.

Limitations

This study only included learers from Makhuduthamaga
Mumdcipality o represone the ontire area of greater
Sekhukhune, which might have created a bias. The final
sample had a higher partcipation rate from 14-18-year-old
children, which may have skewed the resuls w be more

reprasentative of this age group.

Conclusion

This stsdy contributes o the epidemiclogical database on V1
and KE in children. The resules of this seudy are useful for
stakahobders in all sectors involved inchild eye health. School
health programmes and other programmes involved in
vishon screening can use this information o devise ssrategies
0 address the current challenge of RE and V1 as the leading
causes of blindness in Africa.
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CHAPTER 3 — Second Manuscript

Chapter 3 is a manuscript assessing the quality of life amongst 155 learners. The tool used was
the National Eye Institute Visual Function Questionnaire. All the scores were collected and
analyzed using SPSS where low scores indicated a poor quality of life (QoL) whilst a high
score indicated a good QoL. This manuscript answers a question on the impact of RE/VI on
the QoL of school-children and is titled “The impact of refractive error and/ visual impairment
on quality of life among school-going children in Sekhukhune district (Limpopo), South
Africa”. It is an original research manuscript written following the guideline of the British

Medical Journal(BMJ) and will be submitted for publishing.
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The impact of refractive error and visual impairment on quality of
life among school-going children in Sekhukhune district (Limpopo),
South Africa.

Abstract

Objective To assess the impact of refractive error (RE) and visual impairment (V1) on
quality of life (QolL) among school-going children in Sekhukhune district (Limpopo),
South Africa.

Design Quantitative, cross sectional, school-based study

Setting Ten rural schools around Sekhukhune district, Limpopo province, South
Africa, 2019.

Participants One hundred and fifty-four leamers aged 14-18 years from grade R to
12. There were 100% participants.

Interventions Children were provided the free eye examination and they were
refemred to the closest eye center if they had any form of visual disorder. Many of these
children never had their eyes tested.

Main outcome measures The tool used to assess the quality of life was the National
Eye Institute Quality of Life Questionnaire (NEI-WVFQ-23). The questionnaire was
presented in English, Data captured from the questionnaires was entered into
Microsoft Excel and analysed using the Social Package for Social Sciences (SPSS),
version 25. Correlations were used to look at the strengths of the relationship between
QoL scores

Results One hundred and fifty-four leamers aged 14-18 years completed the
questionnaire which was offered in an interview format. A total of 56 leamers (36.4%
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[95% CI, 28 8-44.0]) had RE, with three also presenting with VI while 98 (63 6% [95%
Cl, 36.0-71.2]) had no RE and/ V1. Children with refractive RE and/ VI scored low on
the NEI-VFQ-25 as compared to children without.

Conclusion Refractive error and/or visual impairment have an impact on the quality
of life of leamers in greater Sekhukhune district. This call for attention from
government and all stakeholders responsible for eye care to come up with strategies

to address these conditions.
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Introduction

Refractive error (RE) can be defined as a defect in the focusing of light on the retina
leading to blurred vision " Linked to it is visual impairment (1), which is defined as RE
that cannot be comected by means of spectaclesicontact lenses, medication or
surgery, leaving a person with poor distance vision categorized as worse than 20/40.22
Uncomrected refractive emor (URE) has been established as the leading cause of VI
and a contributory factor to childhood blindness globally ®

Globally, the prevalence of refractive errors among school-going children is estimated
to be around 11.7%?* with the Asian population having the highest prevalence (36.9%)°
and the African population, the lowest (9.7%).% In contrast, other studies have reported
a relatively lower prevalence of 4.5% in an Asian population™® as opposed to the lower
24% in some parts of the African continent.’®.'" The prevalence in South Africa has
been reported as 7%. ' Myopia was found to be the leading type of RE in most studies,
followed by astigmatism and then hypemmetropia.3*1.1? Furthermore, nineteen million
children have visual impairment wordwide, of which 1.4 million are blind and 17.5
million have low vision, with 90% of these children living within the African continent.'

Relative to cataract and glaucoma which are regarded as the other major contributors
to global blindness, RE and subsequent V1 has its onset much earlier in life thus
affecting individuals for many years and on many levels including socially,
psychologically and financially 3.8 In the United States of America (USA), the medical
expenditure of a person with RE and/ VI was estimated at around $4000 per annum,
excluding the cost of loss of productivity, anxiety and distress."-'® Not surprisingly
therefore, the World Health Organization (WWHO) has priortized URE and VI in their
campaigns like “VISION 2020: Right to Sight".1®

It is known that VI is associated with depression, anxiety and frustration.'#20 Moreover,
people with W1 worry that the condition might worsen, and they could become blind, '®
which may impact their quality of life (QoL ). According to the WHO, QoL can be defined
as a personal perception of one’s position in life in a context of culture and value
systems in which he lives and in relation with his goal, expectations, standards and
concerns.2! Therefore, vision-related QoL can be defined in the context of VI22 and is
an important aspect to review particulary amongst children’® as RE and V| can affect
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the learning ability of children?? with a ripple effect on their lives. Most children with RE
and/ V1 complain of having difficulties copying what is written on the blackboard at
school ® Furthermore, they cannot participate in most sporting codes that require
good vision. Myopia was found to be a factor resulting in poorer vision-related Qol for
both distance and near vision, while hyperopia had no association with neither near
nor distance difficutties.® Pan et a/ 2 reported that children with poor vision often score
very low on health related QoL (HRQoL). In addition, children with worse VI are
reported to experience more difficulty in life as compared to those with average V1,25
and children with V1 in one eye could still score better on the QoL assessment, than
those with bilateral V1.2

There is little information about the burden these two conditions have on children's
Clol % To the researchers’ knowledge the assessment on the impact of RE and/ V1 on
QoL of school-going children has not been done in Sekhukhune district. The outcome
of this study has the potential to guide policy makers in channelling resources fo
alleviate the burden children experience due these conditions. 29

Methods

A quantitative, cross-sectional, school-based study was conducted to determine the
prevalence and distribution of RE, V1 and their impact on QoL among school-going
children aged 6-18 years residing within the borders of greater Sekhukhune district,
Limpopo province, South Africa.

- Part one of the study focussed on the prevalence and distribution of RE and VI
among school-going children aged 6-18 vyears in Sekhukhune district,
(Limpopo), South Africa and it is reported in another paper.

- The second part of the study focussed on the impact of RE and VI on the QoL
among school-going children in Sekhukhune, (Limpopo), South Africa and it is
the part that this paper is reporting on.

Sekhukhune district is the smallest district of the province of Limpopo, making up 11%
of the geographic area (that.is. 13 528km?) with a recorded population of 1 169 762
as per STATS SA, (2016).2 This area is made up of four municipalities which are Elias
Motsoaledi, Ephraim Mogale, Makhuduthamaga and Tubatse (Fetakgomo). The
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whole of Sekhukhune is a low socio-economic district with 64% of unemployment and
many people living on an income of less than R1500 per month per household 2723

The study population comprised of school going children aged 6-18 years residing
within Sekhukhune district. Makhuduthamaga municipality was sampled by
convenience due to access to this municipality by the principal investigator and it was
a representative of the entire district of Sekhukhune. After consulting with statistician,
the sample size of 337 was agreed upon and it was rounded off to 400 to allow an
equal distribution of genders and grades. A total of 400 school-children from 10
randomly selected schools were invited to participate in this study. Forty randomly
selected leamers represented each school from five randomly selected grades. In
each grade the class register was used to randomly select eight leamers, both males
and females equally represented.

Out of 400 leamers who were invited to participate, Forty-two children did not assent
to be instilled with local anaesthetic (Novesin wander 1 drop) and cycloplegic eye drop
(1% cyclopentolate 2-3 drops), twenty-four children did not attend school at the day
scheduled for eye examination and eight children did not bring back the signed
concern forms. Therefore, the total of 326 learners participated in this study and it was
96.7% of the required sample size.

Children aged 6-18 years who returned signed consent forms, assent forms and were
present at school at the day scheduled for the eye examination were included. All
children with any systemic or ocular diseases andfor on any systemic or ocular
medication were excluded from the study.

A modified RESC (Refractive Ermor Study in Children) protocol was employed to
determine the prevalence value of refractive error (RE) and visual impairment (V).
Data was collected from 326 leamers who were selected using multi-stage systematic
random sampling and had undergone a battery of vision assessment tests. The tests
included unaided visual acuity with a LogMAR chart. Any child who scored between
0.00M to < 0.2M in both eyes was considered to have good vision, a score of 0.2M or
worse in one or both eyes was considered as RE while a score of 0.3 or worse in one
or both eyes was considered as V1. Binocular motor function assessment using
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Hirschberg and the cover test was performed without any comection. Cycloplegic
autorefraction was performed and a value of -0.50D and higher in one or both eyes
was considered as myopia, +2.00D and higher in one or both eyes was hypermmetropia
and -0.75 cylindrical refraction in one or both eyes as astigmatism. Aided visual acuity
with the autorefractor findings was used to determine the comectable RE. The outcome
of the vision assessment on the study sample is detailed in another paper.

A total of 155 [47.5% (95% CI, 42.1-53.0)] out of the original sample of 326 leamers,
aged 14-18 years, were invited to participate in an interview using the National Eye
Institute Visual Functioning Questionnaire-25 (NEI-VFQ-25) version 2000, before
they proceeded to the eye examination. The older age group of learmners were selected
on the basis they would understand the questionnaire better as compared to the young
once. The validated NEI-VFQ-25 was modified by removing subscale driving as it was
irelevant for this study population of school-going children and used as the instrument
to measure the Qol.

The MEI-VFQ-25 was administered in a structured interview format consisting of 23
guestions which were compulsory. A frained research assistant read out the
question/statement about vision problems or difficulty that each child might experience
due to his/her vision condition. After each question/statement, the research assistant
then read the list of possible answers, and the child was requested to choose the
response that best described his/her situation. The questions were categorized into
various sub-scales including global vision rating (1), difficulty with near vision activities
(3), difficulty with distance vision activities (3), limitation in social functioning due to
vision (2), dependency on others due to vision (4), limitation with peripheral (1) and
ocular pain (2). The average score was 100 with a low score reflecting a poor QoL.
The questionnaire was presented in English with the research assistant being
proficient in both English and each child's indigenous language (Sepedi), further
enabling him to translate to the respondent in case of confusion.

Data captured from the questionnaires was entered into Microsoft Excel and analysed
using the Social Package for Social Sciences (SPSS), version 25. Comelations were
used to look at the strengths of the relationship between QoL scores. The independent
sample t-testy ANOWVA was used to compare the mean QoL scores between the
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categories of RE. All the tests were two tailed and statistical significance was set at a
= 5%. This study adhered to the tenets of the Declaration of Helsinki and was approved
by the Biomedical Research and Ethics committee at the University of KwaZulu
(BE080/19). Further approval was obfained from the Limpopo Department of
Education and the principals of the schools concemed. Signed consent and assent
forms from parents and children was a requirement before the child could be allowed
to form part of this study.

Results

One hundred and fifty-five learners participated in the interview; however, one record
went missing thus the responses of only 154 leamers were analysed for this part of
the study.

Demographics

Gender and age demographics of the sample are shown in Table 1. Respondents
were aged 14 and 18 years with the majority (61% [95% CI; 53.3-68.7]) being 17+
years of age. The mean age of the sample was 16 years £ 1.42, with a median age of
14 years. There were slightly more female than male respondents. One hundred and
nine (70.8% [93% CI, 63.6-78.0]) of the respondents where from Grades 10-12.

Refractive error and visual impairment

In the eyes with successful cycloplegia, refraction was performed with an
autorefractor. A minimum of five readings with valid confidence rankings as per the
manufacturer's instructions was obtained for each eye. Following the RESC protocol,
we defined myopia in one or both eyes of at least -0.50 diopter (D), hyperopia at least
+2.00 D in one or both eyes and astigmatism at 0.75 cylindrical refraction or more. Of
the 154 respondents, 56 leamers (36.4% [95% CI, 28.8-44.0]) presented with RE
and/or V1 as determined with cycloplegic autorefraction (Table 2). The prevalence of
myopia was (21.4% [95% Cl, 14.9-27 9]) and associated with males and older children
as Table 3 shows. In three leamers’, vision could not be improved to better than 0.30
(20/40). The prevalence of VI in this study was therefore 1.9% [93% CI, 0.00-4.10].

Table 4 shows the mean and standard deviation sub scores of the 11 subscales
(including the composite score) on the VFQ-25 for leamers with and without RE and/or
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VI. The sub scores had been determined by averaging the score for the items under
each subscale. The p-value from the independent t-test run for each sub score
reflected in Table 4 is also provided for the comparison between leamers with RE
and/or VI and those without RE and/or V1. A lower score represents poorer functioning.
For all items, the mean sub scores of those leamers with RE and for VI were
consistently lower than for those without RE and/or V1. These sub scores, for all items
were also statistically significantly different (p-values < 0.05) with the exception of
General Health. However, as the difference in the number of respondents in the two
groups was 56, a minimum of 20-point difference in the sub scores would indicate a
difference between the groups, and as noted only for the subscales Distance Activities,
Mental Health, Role Difficulties and Dependency.

There was no significant difference noted in the composite scores when extrapolated
according to age groups as per Table 5, however significant differences were found
for the sub-scores of near and distance activities, role difficulties and colour vision.
MNeither the mean and standard deviation composite score or any of the sub scores of
the items on the VFQ-25 was influenced by gender as shown by Table 6.

When further analysed according to refractive status, leamers with myopia scored low
in all the items of VFQ-25 as compared to those with hyperopia and/or astigmatism
(as per Table 7).

Further analysis was conducted to determine if there were any comrelations between
the scorings for each of the subscales using Pearson's comelations. The p-values
obtained for each pair of subscales is depicted in Table 8. It was noted that all
subscales were significantly comelated at a 95% confidence level (p<0.05) with all
other subscales with the exception of general health, which was comelated only with
general vision, ocular pain, near activities, distance activities and dependence.

Discussion:

The current study was done to understand the impact of RE and/or VI on the QoL
among children in greater Sekhukhune. A total of 154 school-children aged 14 to 18
years completed the NEI-VFQ-25 and underwent vision assessment. The sample of
the current study had an almost equal distribution of males and females, which is
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important considering the findings of some studies where the prevalence of RE differs
according to gender 2231 A total of 56 leamers (36.4% [95% CI, 28.8-44 0]) had RE,
with three also presenting with VI while 98 (63.6% [95% CI, 36.0-71.2]) had no RE
and/ VI. This prevalence of 36.4% was closer to 36.9% found among Chinese
children,3 but much higher than the 15% prevalence reported among South African
children." The difference might be related to the latter study being done in a different
location which is Kwa-Zulu Matal province while the current one was done in Limpopo
province. Myopia was the leading type of RE and was associated with older age and
female gender. Similar findings were found among Nigerian children # In South Africa’2
did not find any association between demographics (age and gender) and RE. The
prevalence of 1.9% of VI was similar to the value of 1.8% found among Ethiopian
children 22 but lower than 2.74% find in South Africa.®? On average 36% (95% CI, 28.8-
44 0) of learners presented with RE and/ VI and 63.6% (95% CI, 56.0-71.2).

The NEI-VFQ-25 is a validated tool that has been used to assess health domains
including mental and social well-being and in particular self-ratings of functioning in
specific vision related tasks in many studies involving ocular pathology 2 This study
has largely focussed on the functioning of school-children with RE and/or V1. The first
statement in the guestionnaire required a rating of general health, and the current
study found almost identical ratings of general health by the schoolchildren
imespective of whether they had RE and/or VI or not. In addition, ratings of general
health were found to only be comelated to 5 of the other 10 vision-targeted subscales.
This could imply that schoolchildren do not perceive a direct influence of their general
health on vision functioning. This comresponds to results found by Parrish ef al *® after
administering the NEI-VFQ on glaucoma patients, general health scores were found
to be the same for patients with glaucoma and those without.

For all vision targeted subscales, statistically significant differences were noted in the
rating scores of school-children with RE and/VI and those without, with the trend being
a lower score obtained for the group with RE and/V1. This implies that this grouping of
schoolchildren perceived their visual functioning to be of lower quality compared to
that of their counterparts. The tasks that school-children are involved in is largely
dependent on vision, this score means learmers with RE and/ VI have difficulty with
doing their schoolwork. Kumaran ef a2 further reported that maost leamers with
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uncorrected refractive ermmor admit that their academic performance is always average
due to their vision problems.

While statistically significantly lower ratings for all vision targeted subscales were
obtained from the school-children with RE andfor VI, this difference must be
interpreted with caution considering the relatively small number of subjects in this
grouping. As per the NEI-VFQ-25 manual, for the sample size (n =38) in this group, a
difference of at least 20 points is required to indicate a difference in rating compared
to the schoolchildren without RE and/or V1. This difference of 20 points or more was
noted for the subscales of difficulty with distance vision activities, mental health
symptoms due to vision, role limitations due to vision and dependency on others due
to vision.

Difficulty with distance vision may be experienced more than tasks involving near
vision in this group as the majority of schoolchildren presented with myopia rather than
hyperopia. Furthermore, due to good accommodative ability in this age group a
reduction in near vision can be overcome with accommodation. Hsieh et al. (2016)%
also found the same results after administering the same questionnaire on Taiwanese
junior high school students.

The subscales of mental health symptoms due to vision, role limitations due to vision
and dependency on others due to vision all relate to mental and social well-being and
appear to be significantly affected as rated by the children with RE and//1 in the current
study. Similar findings have been established by other studies.’®'® This may be
related to this group of learners not at liberty to participate in most sports or games at
school or home due to the poor vision. Moreover, it has been found that people with
vision problems find it difficult to make friends * Therefore, their social skills are
negatively affected considering they spend most of their ime alone, with subsequent
psychological affects also reported.®¥ 27 The results also show that leaners with RE
and/ VI scored relatively lower on mental health. This implies that this group of learners
possibly experience tremendous frustration due to poor vision. Furthermore, studies
also have indicated that people with VI are often depressed, frustrated and anxious,
because they are worried that their condition might get worse 2422
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Leamers with RE and/ VI are limited in performing duties they were supposed fo
perform reflected in the significantly lower rating score for dependency on others due
to vision in the current study. They ofien have to rely on others for help and
unfortunately if they cannot get help on time, they are unable fo complete the task.
This can result in them often being mistaken as learners with difficulties or some form
of dyslexia, if this vision problem is not solved early.

With respect to ocular pain: even though the rating scores of the leamers with RE and
V1 was found to be statistically significantly different to the other group, the difference
was not found to be more than 20 points, indicating a minimal difference in rating for
this aspect. One may have expected those with RE and V1 to report more discomfort,
however, Kumaran ef a/2 actually found that people with better functional vision
experience more pain and discomfort that those with poor functional vision. This may
be due to frequent rubbing of eyes in an attempt to focus clearly, and this eyestrain
and discomfort were seen mostly in children with Astigmatism. 22

Overall, the current study supports the assertions that VI, either from RE or ocular
pathology, has an impact on QoL as reflected in the global vision rating score. Pan ef
al™ used a health-related quality of life (HRQoL) questionnaire on Chinese
adolescents and found that those with reduced visual acuity reported lower HRQoL
scores in comparison to those with normal visual acuity. Similar findings were reported
by Elsman ef al 3, who employed the Low vision quality of life questicnnaire on young
adults aged 18-25 years at a Dutch low vision rehabilitation centre, as well as by
Parrish et al* after administering NEI-VFQ among glaucoma patients attending a
glaucoma clinic at the University of Miami. This is of particular concern as Frick et al.'”
indicated that children with VI find it difficult to make it in life.

The findings of this study must be interpreted with caution as the number of school-
children that completed the NEI-VFQ-25 was relatively small. Only 47% of the total
sample of a larger study took the questionnaire, however, this was fo ensure that the
child was old enough to complete the questionnaire satisfactorily. Furthermore, only
38 (approximately 25%) of the 154 respondents had RE and/or VI and a study with a
larger sample of children with RE and/or VI would be useful to comoborate the findings
of the current study. The NEI-VFQ-25 was not translated into the leamers’ indigenous
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language, which is Sepedi, which may have brought into question the validity of their
responses, however, the research assistant that administered the questionnaire was
proficient in both English and Sepedi. It is recommended though, that the NEI-VFQ-
25 be translated into the 11 official languages for future use at South African schools.
The strength of this study is that it is one of a few studies globally, and only one in
Africa that have attempted to investigate the quality of life among school-children, a
population who will camy any current RE and/or VI for many years in their lives.

Conclusion

Refractive error and/ visual impairment were found to have a significant impact on the
QoL of leaners in greater Sekhukhune district. This calls for attention from the
government and all stakeholders responsible for eye care to devise sfrategies to
address these conditions particulary in this vulnerable group.
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TABLE 1: Demographics of the respondents

Males n (%)

Females n (%)

Total n (%)

Age(years)

14-16 27(17.5) 33(21.4) 60({39)
17+ 46(29.9) 48(31.2) 94(61)
Total (%) 73(47.4) 81(52.6) 154(100)
Grade

6-7 7(4.5) 4(2.6) 11(7.1)
89 18(11.7) 16(10.4) 34(22.1)
10-12 48(31.2) 61(39.6) 109(70.8)
Total (%) 73(47.4) 81(52.6) 154(100)

n= mumber of samples
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TABLE 2: Participants with and without RE and/ VI based on age and gender

Learners without Learners with RE Chi- square
RE and/ VI n (%)

and/ VI n (%)

Age(years)
14-16

17+

Total
Gender
Males
Females
Total

36(60)
62(66)
98(63.6)

46(63)
52(64.2)
98(63.6)

24(40)
32(34)
56(36.4)

27(37)
29(35.8)
56(35.8)

0.454*

0.879

n: number of samples
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TABLE 3: Prevalence of refractive emor according to types, gender and age

Myopia n (%)

Hyperopia n (%)

Astigmatism
(%)

Gender:

Males 18(11.7) 1(0.6) 8(5.2)

Females 15(9.7) 2(1.3) 12(7.8)

Total 33(214) 3(1.9) 20(13)

Age (years)

14-16 13(8.4) 2(1.3) 9(5.8)

17+ 20(13) 1(0.6) 11(7.1)

Total 33(21.4) 3(1.9) 20(13)
n= number of samples
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TABLE 4: Comparison of the mean and standard deviation of the sub scores of the
items on the VFQ-25 between leamers without RE and/VI1 or those with

Scale Name | Sub scores (Mean (SD)) Independent t-test p-
value
Learners without Learners with P
RE and/ VI RE and/ VI
Composite scores | 80.56(10.36) 65.21(17.65) 0.000*
General health | 59.43(26.50) 60.71 (24.24) 0.768
General vision | 76.12 (17.85) 67.41(23.08) o.o10*
Ocular pain | 76.19(18.74) 61.38(22 64) 0.000*
Mear Activities | 83.41(12.58) 70.16(21.21) 0.000*
Distance Activities | 86.30(12.21) 69.79(20.26) 0.000*
Social Functioning | 88.05(13.30) 72.76(21.46) 0.000*
Mental Health | 79.75(15.79) 52.56(26.82) 0.000*
Role Difficulties | 79.33(19.08) 58.24(27.34) 0.000*
Dependency | 83.58(16.68) 56.84(30.00) 0.000*
Colour Vision | 88.52(16.51) 77.41(23.90) 0.001*
Peripheral Vision | 85.45(14.76) 70.00(23.55) 0.000*

Heys: [*) indicates that the mean difference is significant af a=5%

SD: standand deviahion
RE: refracfive emor

VI: wisual impairment
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TABLE 5: The mean and standard deviation of sub scores of the items on the YFQ-25
for participants with RE and/ V1 based on age groups.

Scale name Sub score (mean(SD)) Independent t-
test
1416 years 17+ years p-value
Composite scores | 68.27(21.12) 62.92(14.47) 0.753
General health 64 28(23.21) or.81(24 93) 0.753
General vision 69.37(23.04) 635.93(23.36) 0.990
Ocular pain 64.06(27.16) 59.37(18.78) 0.112
Mear activities 71.92(26.00) B 13(17.16) 0.003*
Distance activities | 71.87(23.54) 68.22(17 64) 0.021*
Social functions 71.35(22.56) 73.82(20.90) 0.392
Mental health 60.41(30.10) 46 67(22.83) 0.039
Role difficulties 67.70(31.25) 91.14(21.91) 0.031*
Dependency 65.96(29.89) 49.99(28 63) 0.703
Color vision 73.33(29.32) 80.46(18.77) 0.034*
Peripheral vision | 70.83(25.18) 69.53(22 66) 0.586

5D standard deviabion

Keys: (*) indicates that the mean difference is significant at a=53%
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TABLE &: The mean and standard deviation of sub scores of the items on the VFQ-25
for participants with RE and/ VI based on gender.

Scale name Sub score (mean(SD) Independent t-
test
Males Females p-value
Composite scores | 63.31(18.01) 66.98(17 45) 0.476
General health 55.55(26.25) 63.51(21.56) 0.311
General vision 66.48(24.01) B68.27(22.57) 0.651
Ocular pain 59.25(22.35) 63.36(23.13) 0.857
MNear activities 68.67(22.63) 71.55(20.10) 0.381
Distance activities | 70.05(20.58) 69.54(20.32) 0.931
Social functions 68.06(22.96) 77.16(19.78) 0.193
Mental health 50.92(26.27) 54.09(27.71) 0.815
Role difficulties 55.01(28.27) 61.25(26.29) 0.713
Dependency 53.39(30.42) 60.05(29.74) 0.545
Color vision 79.63(20.84) 75.34(26.62) 0.621
Peripheral vision | 69.44(26.25) 70.69(21.20) 0.148

SD: standard deviation,
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TABLE 7: The mean and standard deviation of sub scores of the items on the WVFQ-25
according fo refractive status

Scale name

Composite
General
health
General
vision

Qcular pain
MNear
activities
Distance
activities
Social
function
Mental health
Role
difficulties
Dependency
Colour vision
Peripheral

vision

SO standard gewiation

Emmetropia

Myopia

Hyperopia

Astigmatism p

Mean(SD)

80.56(10.36)

59.43(26.50)

TEA2(17.85)

T6.19{18.74)

83.41(12.57)

86.30(12.21)

88.05(13.30)

79.75(15.79)

79.33(19.08)

83.58(16.68)
88.52(16.51)

85.45(14.76)

Mean(SD)

62.09(19.02)

57.57(23.78)

64.24(24 53)

62.87(25.09)

65.02(23.15)

66.41(20.88)

65.18(21.89)

50.56(28.00)

57.98(30.27)

49.99(30.76)
75.75(22.95)

64.39(24 23)

Keys: [7) indicates that the mean diference ks signficant af =5%
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Mean(sD)

60.98(00.68)

75.00(0.00)

80.00(00.00)

54 16(7.21)

T4.99(22.04)

66.66(3.33)

75.00(12.50)

50.00(6.25)

41.66(14.43)

49.99(36.32)
45.00(32.78)

58.33(14.43)

Mean(SD)

71.00(15.03)

63.75(26.25)

T0.75(21.78)

60.00(20.11)

T7.91(15.36)

75.83(19.66)

80.00(20.43)

56.25(27.12)

61.15(23.37)

69.16(24.94)
85.00(20.51)

81.25(19.65)

0.o0oo*

0.620

o.ozv

0.000*

0.o0oo*

0.000*

0.o0oo*

0.000*

0.0oo0*

0.000*

0.000*

0.000*
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TABLE 8: Correlations between the items of VFQ

General General Qcular  Near Distance  Social Mental  Role Dependency  Colour Peripheral
Health Vision Pain Activity Activity Functioning Health  Difficulty Vision Vision
Gen Health Personal Correlation 1 0229 0.199 0.257 0241 0.116 0.151 0162 0.153 0018 0170
p-value 0.004* 0.013* 0.001** 0.003** 0.154 0.062 0.044* 0.058 0.825 0.035*
Gen Vision Personal Correlation 1 0.441 0.445 0.445 0.345 0.495 0.372 0.504 0.202 0.364
p-value 0.000* 0.000** 0.000** 0.000"** 0.000*  0.000* 0.000™* 0.012* 0.000**
Qcular Pain Personal Correlation 1 0.495 0.547 0.506 0618 0625 0.566 0.296 0478
p-value 0.000" 0.000** 0.000** 0.000* 0.000™ 0.000™ 0.000" 0.000*
Near Activity Personal Correlation 1 0.726 0.621 0.634 0.539 0.605 0.376 0.586
p-value 0.000** 0.000"* 0.000* 0.000** 0.000™* 0.000"* 0.000**
Distance Activity | Personal Correlation 1 0.683 0.712 0.644 0.621 0.490 758
p-value 0.000™* 0.000* 0.000™ 0.000™ 0.000* 0.000™
Social Personal Correlation 1 0.651 0.560 0.603 0.548 0.658
Functioning p-value 0.000* 0.000** 0.000** 0.000** 0.000*
Mental Personal Correlation 1 0.700 0.854 0.449 0.614
Health p-value 0.000** 0.000™* 0.000** 0.000**
Role Personal Correlation 1 0.611 0.371 0612
Difficulty p-value 0.000** 0.000** 0.000**
Dependency Personal Correlation 1 0430 0533
p-value 0.000"* 0.000**
Colour Vision Personal Correlation 1 0.483
p-value 0.000*

Peripheral Vision

Personal Correlation
p-value

1

p-value <0.01=" and p-value <0.05=""
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CHAPTER 4 - Synthesis Chapter

4.1 General discussion

Uncorrected refractive error (URE) is a major problem in school going children in Sekhukhune district.
It was also found to be the leading cause of visual impairment among school-going children in this area.
In addition to the negative implications on learners’ academic performance, URE and or visual
impairment also affects school-going children socially and psychologically. Learners with V1 often feel
frustrated and helpless due to their poor vision. They also fail to participate in certain games that require
good vision outside classroom.
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4.1.1 Prevalence and distribution of Refractive error among school-going children in Sekhukhune

district, Limpopo (South Africa)- First Manuscript

a. The prevalence of RE among learners in Sekhukhune district was 20.6% (95% ClI, 16.2-24.9), and
was outside the range of between 2-12% previously recorded on the African continent (1-4). Similarly,
a high prevalence was also observed amongst school-children in Malamulele district (Limpopo), where
the prevalence value of 20.1% (5) was found. In this study, the highest prevalence of RE was 11.6% in
age-group 14-18 years. The lowest prevalence of 3% however, was seen on the younger age group of
children aged 6-9-years, similar to the findings by Atowa and ljof (2020) among Nigerian Children (6).
Learners of Grades 9-12 had the highest prevalence of RE (46.3% [95% CI, 34.3-58.2]) with no
significant difference in prevalence of RE between males and females. This was also reported in a study
done among KwaZulu-Natal school going children, where there was no association between RE and

gender (7). All the children who were sent for an eye examination had never had their eyes tested before.

b. Myopia was the leading type of RE in Sekhukhune with a prevalence value of 10.4% (95% Cl, 7.10-
13.7). Myopia was found to be more common on older children, with a greater association with males
as compared to females. This is similar to the results found in South Africa by Baloyi et al (5) and
Wajuihian and Hansraj (7). The prevalence of hypermetropia was 2.8% [95% CI, 1.00-4.50]) of the
overall sample and was observed mostly on the younger age group 6-9-years and females, similar as it
was in Nigerian children (8). Astigmatism ranged from -0.75 D to -5.50 D cylinder and the prevalence
in Sekhukhune district was 7.4% (95% ClI, 4.5-10.2). A higher prevalence of astigmatism was observed
among children aged 10-13-years 3.7% (95% CI, 1.64-5.72) and there was no significant different in

prevalence of astigmatism between genders.

4.1.2 Prevalence and distribution of Visual impairment among school-going children in

Sekhukhune district, Limpopo (South Africa)- First Manuscript

a. The prevalence of VI in Sekhukhune district was 12.3% as per definition of the WHO as presenting
visual acuity of 0.30 M or worse (9). Thirty learners (9.2% [95% ClI, 6.1-12.3]) had mild V1, eight (2.5%
[95% ClI, 0.80-4.10]) moderate and two (0.6% [95% CI, 0.00-1.50]) severe VI. The highest prevalence
of VI was observed in age group 14-18-years and Grades 9-12 similar to that was found among
Ethiopian children (10). The were no difference in the prevalence of VI between males and females.
The leading cause of VI was uncorrected RE (80% [95% CI, 67.6-92.4]) as it was also found by the
study done in KwaZulu Natal (11), followed by amblyopia, corneal opacity/scar and cataract with
findings of 10% [95% CI, 0.70-19.3], 7.5% [95% CI, 0.00-15.7] and 2.5% [95% CI, 0.00-7.30]
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respectively. After correction, only Seven learners (2.1% [95% ClI, 0.60-3.70]) could not achieve VA
of > 0.30 in one or both eyes. Two learners with significant refractive error where offered a pair of

spectacle correction by a principal investigator.

4.1.3 The impact of refractive error and visual impairment on quality of life of learners in

Sekhukhune district, Limpopo (South Africa) — Second manuscript

a. The total of 154 (47% [95% ClI, 41.8-52.7]) learners completed a NEI-VFQ questionnaire before they
underwent the eye examination. After the eye examination it was found that 38 (24.7% [95% ClI, 71.9-
31.5]) learners had RE and/ VI, while 116 (75.3% [95% ClI, 68.5-82.1]) had normal vision. The results
were all about comparing mean scores between the two groups (i.e. the group of leaners with RE and/
VI and the group of learners without RE and/ VI). On average learners with RE and/ VI scored lower
on the NEI-VFQ (65.21) as compared to learners without RE and/V1 (80.56). Only with general health
did these two groups of learners achieved nearly equal scores, but with all other categories of NEI-
VFQ-25 learners with RE and/ VI scored significantly lower. The tasks that school-children are
involved in is largely dependent on vision, this score means learners with RE and/ VI have difficulty
with doing their schoolwork. Kumaran et al. (12) further reported that most learners with uncorrected
RE admit that their academic performance is always average due to their vision problems

b. Concerning the group of learners with RE and/ V1, the younger age group seemed to experience more
difficulties as compared to older age group, this might be due to the fact that older children have a way
of developing their own coping strategy (13). Females attained better scores than males and children

with hyperopia seems to struggle a lot with their academics that those with myopia.

4.2 Conclusion

The prevalence of RE and VI was high among learners in greater Sekhukhune and this highlights the
need for all stakeholders and policy makers to devise a strategy to address these conditions as they also
decrease the quality of life on learners. We recommend that there should be regular school visual

screening. Provision of spectacles to learners with poor vision should also be prioritized.

4.3 Recommendations into future research
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The strength of this study is that it is one of a few studies globally, and only one in Africa that have
attempted to investigate the quality of life among school-children in the chosen study site, a population
who will carry any current RE and/or VI for many years in their lives. It is recommended though, that
the NEI-VFQ-25 be translated and modified for local context for future use at South African schools.

4.4 Limitations of this study

The number of school-children that completed the NEI-VFQ-25 was relatively small, therefore the
results of this study should be taken with caution. Only 25% of these children who completed NEI-
VFQ-25 had RE and/VI which is relatively small size as compared to 75% of those children without
RE and/ VI. The validity of NEI-VFQ-25 in the pediatric population remains unclear because there
appears to be no previous evaluation of this on RE and/VI in the pediatric population. Whilst it is quite
understandable that a field worker might be needed to read the questions, this might have resulted in

biasness.
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APPENDICES

Appendix 1- Information document (detailing the overall study)

Appendix 1
Information document (detailing the overall study)
Child Name: School #: Grade # Clazs #:

Principal Investigator Name: MAGAKWE SELLO

Orgamization Name: University of Kwa-Zulu Natal

I am Magalowe Sello. a master’s student at the University of Kwa-Zuln Natal My email address 13
sellomagalowe30@ somail.com and cell phone mumber is: 081 098 1603, We are studying the vision
status of school-children.

Purpose: In children it is ¢quite common that a number of them may have impaired or low vision and
may not be able to see the blackboard clearly in a classroom. Such a child may not be able to perform
well in studies because of this impaired vision Impainment becanse of nryopia, or short sightedness,
can easily be corrected by wearing appropriate devices such as glasses. Many children or parents may
not know about the presence of such problems. In Limpopo province we do not have an idea of how
many children may have problems with their vision. After exannining a large munber of school-
children we will know the extent of the problem This will help in planning adequate eve service for
school-children by government or school authonities. To obtain such important information we invite
your child to have his eve examined by an optometrist and his team.

Your child will receive a test that will be able to indicate whether he/she needs a full eve test. If your
child participates in the examination he/she may require the instillation of eye drops (Cyclepentolate
1 %), which may canse temporary light sensitivity and difficulty in reading printed matenals for up to
one day. The exanination may last ten minutes to one hour. This 1s a roufine procedure performed
during an eye examination by optometrists in their daily clinical practice.

Benefits: The examination will detect if your child has any vision problems. If youwr child has poor
wision which can be corrected by glasses, he/she will be given a referral letter to optometrist or
hospital to get spectacles. If medical surgical treatment for your child’s eyes is necessary, you will be
given an explanation and vour child will be referred to an appropriate hospital/clindc.

Confidentiality: The examination information will be kept confidential and will not be given to
anyone outside the study. Your name and vour child’s name will never be used in any reports.

Right to refiuse or withdraw: Your child's participation is voluntary, and he/she can withdraw from the
study after having agreed to participate. Your chﬂc‘ 15 free to refuse any aspect of the examination. If
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you have any questions yvou may ask now or later. If you wish to ask question later, you may contact
the following:

BIOMEDICAL RESEARCH ETHICS ADMINISTRATION
Research Office, Westville Campus

Govan Mbeld Building

Private Bag X 34001

Durban

4000

KwaZulu-Natal, SOUTH AFRICA

Tel: 27 31 2604769 - Fax: 27 31 26045609

Email: BREC{gukon ac.za

Researcher:

Mr Sello Magakwe

Cell no: 0810981603

Email address: sellomagalowe80/@ gmail com

Research Supervisors:

Mrs Zamadonda Xulu-Kasaba Prof Rekha Hansraj
Tel: 031-260 7091 Tel: 031-2607089
Email: XuluKasaba? anulezn ac.za Email: hansrajr@nkzn ac za

This study has been approved by UKZN Biomedical research Ethics Committee (BEOS0/19)
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Appendix 2- Certificate of consent

Certificate of consent

My child has been invited to take part in the research on vision impairment of children I have read
the foregoing information, or it has been read to me. T have had cpportunity to ask questions about it
and any questions that I have asked has been answered to my satisfaction I consent volumtarily for niy
child's participation as a subject in this study and understand that my child has right to withdraw from
the study at any time without any way affecting his medical care.

WName: Signature:

Drate:

If illiterate:
Name of independent literate witness:

Sipnature:

Date:

(If possible. the witness should be selected by the illiterate participant and have no
Connection to the research team)

Name of Researcher: Signature:

Date:

If T have any questions or concems about oy rights as a study participant, or if [ am concerned about
an aspect of the study or the researchers then I may contact:

EIOMEDICAL RESEARCH ETHICS ADMINISTRATION
Research Office, Westville Campus

Govan Mbelki Building

Private Bag X 34001

Drurban

4000

KwaZulu-MNatal. SOUTH AFRICA

Tel: 27 31 26047609 - Fax: 27 31 2604600

Email: BREC gulon ac za
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Researcher:

Mr Sello Magakwe

Cell no: 0810981603

Email address: sellomagakwe80@gmail.com

Research Supervisors:

Mrs Zamadonda Xulu-Kasaba Prof Rekha Hansraj
Tel: 031-260 7091 Tel: 031-2607089
Email: XuluKasabaZ@ukzn.ac.za Email: hansrajr@ukzn.ac.za

This study has been approved by UKZN Biomedical research Ethics Committee (BE080/19)
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Appendix 3- Assent form

PARTICIPANT INFORMATION LEAFLET AND ASSENT FORM

TITLE OF THE RESEARCH PROJECT: Prevalence and Distribution of Refractive error, Visual
impairment and their impact on quality of life in school gomng children aged 6-18 vears in Sekdmldnne
district (Limpopo), South Africa.

EESEARCHERS NAME(S): Magakwe Sello

ADDRESS: no 138 Mohlarekoma village, Nebo 1059

CONTACT NUMBER: 081 098 1603

What is RESEARCH?

BResearch 15 something we do to find new information about the way things (and pecple) worle We use

research projects or smdies to help us find out more about disease or illness. Research also helps us to
find better ways of helping or treating children who are sick.

What is this research project all about?

In children it is quite commeoen that a number of them may have poor eyesight and may not be able to
see the blackboard clearly in a classroom. In this case, the child may not be able to perform well in
school because of their vision is not good. Often, poor vision either due to short sightedness or long-
sightedness can easily be cotrected by weaning glasses. Many children or parents may not know about
such problems. In Limpopo provinee we do not know how many clildren poor viston do have,
especially if they can be helped with glasses. By doing testing on a large nmnmber of school-children
we will get to know the extent of the problem. This will help in planning eve service for school-children.
To get this important information we invite you to have vour eyes exanuned by an optometrist and team
from the University of KwaZulu-Natal).

Why have I been invited to take part in this research project?

Your one of the children that are randomly chosen from a list, so that your eves can be examined. and
your test results be used as the mformation or as we call it data. There are other children that have been
also chosen to take part in this study. This collected data from all children examined will be nsed to
know understand this problem better and help those children affected.

Who is deing the research?

Sello Magalowe, I am a qualified optometrist working for Spec-Savers in Groblersdal and my interest
1z working with children that have eyesight problems.

What will happen to me in this study?
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Your will receive two or three drops of medication in both your eyes which won't hurt but may jost
sting a liftle. Because of these drops you may not be able to read clearly for a few hours and may find
the light a little bright. Your teacher will be aware of this. and you will not be punished in any way.
There will be harm to your eves or your body. Then I will be performing some tests to check if you can

see well or not.

Can anything bad happen to me?

Besides the unclear near vision and bright lights, nothing bad will happen to you.
Can anything good happen to me?

Yes, you will get to have your eyes tested to check if you can see well. I find that you are not able to
see clearly, your parents will be informed and they will be told how to take you for a full eve test so
that you can get some glasses, or anything else that will help you see better.

Will anyone know I am in the smdy?

Other than yowr parents, teacher and principal, no cne else will kmow that you took part in this study.
Your name will not be used in any report

Who can I talk to about the study?

You can talk to Me, School principal or your parents. Your parents can also contact the University if
they want to know anything more about this study.

What if I do not want to do this?

Your participation 15 voluntary which means you can refiise to take part in the study, even if your parents
say that you should. Also, if you do tale part in the study, but feel you want to stop being in the study.
you are free to do so at any time without getting in trouble.

Do voun understand this research study and are vou willing to take part in it?
YES NO

Has the researcher answered all vour guestions?

YES NO

Do vou understand that you can pull out of the study at any time?

YES NO

Signature of Child Date
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Thank you for your time. and all the best with school
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Appendix 4- Ethical clearance

UNIVERSITY OF ™
( KWAZULU-NATAL

.

INYUVESI
v YAKWAZULU-NATALI

13 March 2019

Mr TSS

School of Health Sciences
College of Health Sciences
sellomagakwe80@gamail.com

Protocol: Prevalence and distribution of refractive error, Visual impairment and thelr impact on
quality of life in school children aged 6-18 years in Sekhukhune district (Limpopo), South Africa
Degree: MOptom BREC Ref No: BE0S0/19

EXPEDITED APPLICATION: APPROVAL LETTER

A sub-committee of the Blomedical Research Ethics Committee has considered and noted your
application received on 06 February 2019,

The study was provisionally approved pending appropriate responses to queries ralsed. Your response
received on 05 March 2019 to BREC letter dated 27 February 2019 have been noted by a sub-
committee of the Blomedical Research Ethics Committee. The conditions have now been met and
the study Is given full ethics approval and may begin as from 13 March 2019, Please ensure that site
permissions are obtained and forwarded to BREC for approval before commencing research at a site,

This approval Is valid for one year from 13 March 2019, To ensure uninterrupted approval of this
study beyond the approval expiry date, an application for recertification must be submitted to BREC
on the appropriate BREC form 2-3 months before the expiry date.

Any amendments to this study, unless urgently required to ensure safety of participants, must be
approved by BREC prior to implementation.

Your acceptance of this approval denotes your compliance with South African National Research
Ethics Guidelines (2015), South African National Good Clinical Practice Guidelines (2006) (i
applicable) and with UKZN BREC ethics requirements as contained in the UKZN BREC Terms of
Reference and Standard Operating Procedures, all avaflable at hitp://research.ukan. ac za/Research-
Ethics/Biomedical-Research-Ethics.aspx.

BREC is registered with the South African National Health Research Ethics Council (REC-290408-009).
BREC has US Office for Human Research Protections (OMRP) Federal-wide Assurance (FWA 678).

The sub-committee's decision will be noted by a full Committee at its next meeting taking place on
09 April 2019,

We wish you well with this study. We would appreciate receiving copies of all publications arising
out of this study.

: Blomedical Research Ethics Committee

cc:  Postgrad adminfstrator: s ot b o ac 12
t Kutukanahal Gedan oC 28 S AR 8. I8

Biomedical Resaarch Ethics Committss
Professor V Rambiritch {Chair)
Westville Campus, Govan Mbeki Bullding
Postal Address: Private Bag X54001, Durtes 4000
Telephone: +27 () 21 260 2456 Facsimile: +27 (U) 31 200 4500 Email: hreeflukan asan
Webstte Flussersh £ ihesTieesedysl fesaess £ Pw sw5s
l 1590 - 0 ‘
0D YLARS OF ACADCMNC [RCTLALNCT
Fousdig Cawpeses: e Edooecod w  Howasd Colleos Vedosl Scnesl w Petewarihas = Wastiile
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Appendix 5- Approval letter from Limpopo Department of Education

LIMPOPO

PROVINCIAL GOVERNMENT
REPUBLIC OF SOUTHAFRICA

. e

DEPARTMENT OF

EDUCATION

Ref: 21272 Eng MC Makola PhD Tal No: 015 290 9443 E-mall.fank ola b Gledu limpopo gov.za

Magakwe S
P O Box 283
Nebo

1059

RE: REQUEST FOR PERMISSION TO CONDUCT RESEARCH

The above bears reference

2. The Department wishes to inform you that your request to conduct research has
been approved. Topic of the research proposal: “PREVALENCE OF REFRACTIVE
ERRORS, VISUAL IMPAIRMENT AND THEIR EFFECTS ON THE QUALITY OF

LIFE AMONG SCHOOL GOING CHILDREN IN SEKHUKHUNE DISTRICT,
LIMPOPO PROVINCE ",

3. The following conditions should be considered:

3.1 The research should not have any financial implications for Limpopo Department of
Education

3.2 Arrangements should be made with the Circuit Office and the schools concerned,

3.3The conduct of research should not anyhow disrupt the academic programs at the
schools

3.4 The research should not be conducted during the time of Examinations especially
the fourth term

3.5 During the study, applicable research ethics should be adhered to, in particular the
principle of voluntary participation (the people involved should be respected)

REQUEST FOR PERMISSION TO CONDUGT KESEARCH MAGAXWE 5

——————————
Cnr, 113 Biccard & 24 Excelsior Stroot, POLOKWANE, 0700, Private Bag X9489, POLOKWANE, 0700
Tel: 015 290 7600, Fax: 015 297 6920/4220/4494
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Appendix 6- Approval letters from the principals of the selected schools

EMIS NO: 924643216
ENG. : Mazemola MR
CELL NO: 0721931050

Mr Sello Magakwe

Groblersdal

The abave matter refers:

Your request is almost approved by the above mentioned school managemeant for the year 2019
" pertaining to visual impairment to our learmers.

Thanking you in anticipation

Yours in education

Masemola M.R (Principal).

B
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MAGALE SEC SCHOOL
P.O Box 485

NEBO

1058

13/12/2018

TO WHOM IT MAY CONCERN

REF: PERMISSION TO CONDUCT A RESEARCH

1. The above matter refers.

2. Please be informed that permission to conduct a research at the
above named school is hereby granted to Magakwe Seilo. It is based
on the subjects mentioned in his letter of request.

3. We hope you will find the above information in order.

Yours Faithfully

m )2—10L —20] @
P’rincsp?/ Date

! MAGALE SECONDARY SCHOOL
P.O,. BOY 185 msn 1059

r 13 DEC 208

l SEX¥uUnnuise winIRICY
PHO®ZANE CIRCUIT

I LIMPOPO PROVINCE
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MORITI SECONDARY SCHOOL
#= STAND NO: 320, PHOKOANE, NEBO, 1059
4 P 0 BOX 829, PHOKOANE, NEBO, 1059

® 0799710163
@ moritsecachecl@®gmall.com
MORITI SECOMDARY SCHOOL
P O BOX 029
NEBO
1059
2018 DECEMBER 13
.
TO WHOM IT May CONCERN: ®

THIS IS TO CONFIRM THAT THE ABOVE SCHOOL RECEIVED A LETTER
FROM SELLO MAGAKWE A MASTERS STUDENT FROM THE UNIVERSITY OF
KWAZULU NATAL WHO WANTS TO CONDUCT A RESEARCH AT OUR
INSTITUTION AMONG OUR LEARNERS ABOUT “THE PREVALENCE OF
REFRACTIVE ERRORS,VISUAL IMPAIRMENT AND TREIR IMPACT ON THE
mnamwmman_.'

HOPING YOU WILL FIND THIS IN ORDER.
Yours Falthfully

HIFANE FRP[Principal)

1R 4- 08

Fep - 067 ooobléY
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ANAMAT[ANG SECONDARY SCHOOL

LIMPOPO PROVINCE - DEPARTMENT OF EDUCATION
GREATER SEKHUKHUNE DISTRICT —~ MMASHADI CIRCUIT

Enquiries: Moraila §.T7 Box 354
School Contact: 0716911071 JANE FURSE
Cell: 0825657879 1088
Fax2Email: 0865665100
E-mail Address: ngwanamatiang@webmail co.za

EMIS NUMBER: 924661528

Mr Magakwe Sello

Cell: 081 098 1603
Sellomagakwe80@gmail.com
P.O Box 283

NEBO

1059

Dear Sir

PERMISSION TO CONDUCT WORKSHOP

1. This letter serves as a response to your letter requesting permission to
conduct research at our school on “Prevalence of Refractive error,
Visual impairment and their impact on the quality of life of school
children aged 8-18 years in greater Sekhukhune district, Limpopo,
South Africa.”

2. Itis my pleasure to inform you that we have decided to give you
permission to conduct your research at our school.

3. Thank you,

Yours truly,

[')Eo KT h[N] \J“ [Jub— ION

f" f'{". ;.‘-n,(r‘ ,::

S.T Moraila |neSanass 5 5.5 SCHOOL

I 08 -11- 24
[ PO.BOX 354 JANE FURSE 10es |
} FET YT —"":."\‘i
PRINCIPAL
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MAPOGO PRIMARY SCHOOL

Eq: Kubjane FM == Mapogo Primary School
Cell no: 076 100 5091 Box 37
R Glen Cowie 1061
19 November 2018

N NS EENT T N T IS SIS SRR T T I I TEEAE T ENERIA TSI CNNEE S

Magakwe S
P O Box 283
Nebo
1059

E: RE T FOR PERMISSION TO

1. The above matter bears reference.

2. The school, Mapogo Primary wishes to inform you that your request to
conduct research has been granded. Topic of the research proposal
“Prevalence of refractive errors, visual impairment and their effects on the
quality of life among school going children in Sekhukhune District Limpopo
Province”.

. The school appreciates the contribution that you wish to make and wishes

you success in your investigation.

MAPOGO PRIMARY ZCHOOL
P.O, BOX 27 6! £ SOWIZ 1061

Best wispgi§ -11- 19
ENIG: U2 404 1272
PRINCIPAL R e )

Kubjane F.M (Prlrélpal)
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EMIS NUMBER: 925661030 PO BOX 938 SEXHUKHUNE 1124

Enq: Principal Maepa LJ. PHASE 4 SCHOONOOORD VILLAGE

Tel: 078 096 2888 Cell: 071 299 8565 SCHOONOORD CIRCUIT

Email: stalocjohn@gmail.com SEXHUKHUNE EAST, UMPOPO PROVINCE
MR MAGAKWE SELLO 19/112019

PERMISSION TO CONDUCT REASEARCH ON THE PREVALENCE OF REFRACTIVE ERROR
Sir

Kindly be informed that permission to conduct research on the prevalence of refractive error is
granted. Your research will commence in January 2019,

I hope you will find the above to be in order.

Yours fakh%v

MAEPA LJ (PRINCIPAL)
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Dlamini Primary School

Dlamini village P.0 bax 1128
Emkhondweni Sekhukhune 1124
Selkhukhune Limpopo province

1124 Republic of south Africa

DEAR: 5ir/Madam

MISSION TO CONDUCT RESEARCH

We the above mentioned school confirms that we gave permiscion 10 MAGAKWE SELLO a
masters student at the university of KwaZulu-Natal to condnet a research at our school

Principal signature (Nlkosi NL) 200 e

—
—————

.‘_-LE_'J-IDEIIL STAMP_ = -
= oM
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Maila 1 Primary School

Eng : Mampuru P.M QRMAR, P O Box 5100
Emis : 925610445 ~ g G JANE FURSE
Cell : 0792074225 &7+ aqS78" J 1085

:083 207 3987 P

=
Email: mailalprimary@webmail.co.za % 5

B L T T EEE T A S = S S, - s

Dear Sir/Madam

To wh i concern

This is to certify and confirm that our school Maila 1
Primary School allows or gives permission to Magakwe
Sello from University of Kwa-Zulu Natal to conduct a
research on the prevalence of refractive error, visual
impairment and their impact on the quality of life of
school children age 6-18 year. The research will
commence in January 2015.

Yours

Mampuru P.M (principal)

o e
ey
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Appendix 7- National Eye Institute Visual Functioning Questionnaire — 25

National Eye Institute
Visual Functioning Questionnaire - 25
(VFQ-25)

version 2000

(INTERVIEWER ADMINISTERED FORMAT)

January 2000

RAND hereby grants permission to use the "Mational Eye Institute Visual Functioning Questionnaire 23 (VFQ-23)
July 1938, in accordance with the following conditions which shall be assumed by all to have been agreed to as a
consequence of accepting and using this document:

1. Changes to the NEI VFQ-23 - July 1936 may be made without the written permission of RAND. However, all such
changes shall be clearly identified as having been made by the recipient

2_The user of this NEI VFQ-23 - July 1336 accepts full responsibility, and agrees to hold RAMD harmless, for the
accuracy of any translations of the NEI VFQ-23 Test Version - July 1336 into another language and for any errors,
omissions, misinterpretations, or consequences thereof.

3. The user of this NEI VFG-25 - July 1996 accepts full responsibility, and agrees to hold RAND harmless, for any
consequences resulting from the use of the NEI VFQ-235.

4. The user of the NEI VFQ-23 - July 1996 will provide a credit line when printing and distributing this document or
in publications of results or analyses based on this instrument acknowledping that it was developed at RAND under
the sponsorship of the National Eye Institute.

3. No further written permission is needed for use of this NEI' VFG-25 - July 1996.

TI29/96

© R 1996

Instructions:

I'm going to read you some statements about problems which involve your vision
or feelings that you have about your vision condition. After each question | will

78



read you a list of possible answers. Please choose the response that best
describes your situation.

Please answer all the questions as if you were wearing your glasses or contact
lenses (if any).

Please take as much time as you need to answer each question. All your
answers are confidential. In order for this survey fo improve our knowledge
about vision problems and how they affect your quality of life, your answers must
be as accurate as possible. Remember, if you wear glasses or contact lenses
for a particular activity, please answer all of the following questions as though
you were wearing them.

Visual Functioning Questionnaire - 25
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PART 1 - GENERAL HEALTH AND VISION

1. In QEHETJL would you say your overall health is*:
(Circle One)

READ CATEGORIES:

Excellent ......cccvevevrinnnnnns 1
Very Good.......ccoeeannnnnns 2
L7 T T 3
| = | 4
[ = o | . 5

2. Atthe present time, would you say your eyesight using both eyes
(with glasses or contact lenses, if you wear them) is excellent, good,
fair, poor, or very poor or are you completely blind?

(Circle One)

READ CATEGORIES:

Excellent .....cccccvmemnennenn 1
L 27T T« 2
| = | 3
== | 4
VEry POOK ..ccoocccveeesnr e 5
Completely Blind.............. [

3. How much of the time do you worry about your eyesight?
(Circle One)

READ CATEGORIES:

None of the time.....ccccceereeennen. 1
A little of the time....cccccevverrmnnnens 2
Some of the time......cceeceeveeveenees 3
Most of the time ...ceevecvisierinenens 4
All of the time? ..cvcccccrrreevennns 5

4. How much pain or discomfort have you had in and around your eyes
(for example, burning, itching, or aching)? Would you say it is?
(Circle One)
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READ CATEGORIES:

NONE ..covrerresr e enressranrneens 1
1] [ — 2
Moderate ....cccceveeevrressssrmens 3
SEVErE, Ol s eevesrseassens 4
Very severe?.....cmnnnn 5

PART 2 - DIFFICULTY WITH ACTIVITIES

The next questions are about how much difficulty, if any, you have doing
certain activities wearing your glasses or contact lenses if you use them
for that activity.

5. How much difficulty do you have reading ordinary print in
School books? Would you say you have?
(READ CATEGORIES AS NEEDED)

(Circle One)
No difficulty at all.......oeeereer e s e 1

A little difficUlty. ..o s 2
Moderate diffICUILY....c.ccovmremrmnrens s s siass e 3
Extreme difficulty. ..o cecvmrmiinsimvsin s 4

Stopped doing this because of your eyesight .... 5
Stopped doing this for other reasons or not
interested in doiNg this ......cc.cceeveeeceeresrcrenranes B

6. How much difficulty do you have doing school work or hobbies that
require
you to see well up close, such as reading, computer games, reading messages
from your cell phone, or playing cell phone games? Would you say:
(READ CATEGORIES AS NEEDED)

(Circle One)

No difficulty at all........oooeeee e 1
A little difficUIY. .o e 2
Moderate difficulty.......ccoonmmimnnrinnsnssssrres s 3
Extreme difficulty....oocecvimrmrissimsin s 4

Stopped doing this because of your eyesight .... 5
Stopped doing this for other reasons or not
interested in doing this .....cic s ]

7. Because of your eyesight, how much difficulty do you have finding
something on a crowded shelf?
(READ CATEGORIES AS NEEDED)
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(Gircle One)

No difficulty at all........cccoommiinnn s 1
A little diffiCUlY. .. rrss s s 2
Moderate difficulty.......cccommmmimmnimmr s —— 3
Extreme difficulty. ... mmnsnsisss s s sssss s 4

Stopped doing this because of your eyesight .... 5
Stopped doing this for other reasons or not
interested in doing this ... 6

8. How much difficulty do you have reading street signs or the names of
stores?
(READ CATEGORIES AS NEEDED)

(Circle One)

No difficulty at all........ooeee e 1
A little diffiCUIty.....ooe e e srs s s e 2
Moderate difficulty . ... 3
Extreme difficulty......coeeivemrmnmmmmnnnsssn s sssssssnnans 4

Stopped doing this because of your eyesight .... 5
Stopped doing this for other reasons or not
interested in doiNg this .....oecervcensersssecr e &

9. Because of your eyesight, how much difficulty do you have going
down steps, stairs, or curbs in dim light or at night?
(READ CATEGORIES AS NEEDED)

(Circle One)

No difficulty at all........ooeee e 1
A little diffiCUIty.....ooe e e srs s s e 2
Moderate difficulty . ... 3
Extreme diffICculty.....cccoveivemrmmmmsnssn s sssssnsnnans 4

Stopped doing this because of your eyesight .... 5
Stopped doing this for other reasons or not
interested in doing this .....cccnsensmnsasiessenns ]

10.Because of your eyesight, how much difficulty do you have noticing
objects off to the side while you are walking along?
(READ CATEGORIES AS NEEDED)

82



(Circle One)

No difficulty at all.......iecrin s 1
A little difficulty.... e 2
Moderate difficulty.....ccccciciimiciiin s 3
Extreme difficulty.....ccveiciirsnin 4

Stopped doing this because of your eyesight .... 5
Stopped doing this for other reasons or not
interested in doing this ... ceecessssnn e 6

11.Because of your eyesight, how much difficulty do you have seeing
how people react to things you say?
(READ CATEGORIES AS NEEDED)

(Circle One)

No difficulty at all........coriiinncssn s e 1
A little dIffICUITY. e crancisan e s 2
Moderate difficUlty ......coecimmisemssmrss s srss s 3
Extreme diffIculty.....cccevemiem e s s s 4

Stopped doing this because of your eyesight .... 5
Stopped doing this for other reasons or not
interested in doing this .......c.cccoeceeeeecueeeeranesceens 6

12.Because of your eyesight, how much difficulty do you have picking
out and matching your own clothes?
{(READ CATEGORIES AS NEEDED)

(Circle One)

Mo difficulty at @l 1
A little diffiCUILY..ccoree e e s e 2
Moderate difficulty.......coormmniiimnmnnn s 3
Extreme difficulty.....coeereesemessinsssssss s e 4

Stopped doing this because of your eyesight .... 5
Stopped doing this for other reasons or not
interested in doing this ... ecnnisscsannnans 6

13.Because of your eyesight, how much difficulty do you have visiting
with pecople in their homes, at parties, or in restaurants?
{(READ CATEGORIES AS NEEDED)
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(Circle One)

No difficulty at all......ccceec i s 1
A little difficUly. e e s s 2
Moderate difficulty ... ..o 3
Extreme difficulty.....ccccccccvviiimnmssssssssssnnssssssssssnnans 4

Stopped doing this because of your eyesight ... 5
Stopped doing this for other reasons or not
interested in doing this ... (]

14.Because of your eyesight, how much difficulty do you have going out
to see movies, plays, or sports events?
(READ CATEGORIES AS NEEDED)

(Gircie One)

No difficulty at all......oooeeeee e 1
A little diffiCUIty..veee e s 2
Moderate difficulty ... 3
Extreme diffIculty.....ccovvcerieem e s 4

Stopped doing this because of your eyesight ... 5
Stopped doing this for other reasons or not
interested in doing this ... 6

FART 3: RESPONSES TO VISION PROBLEMS

The next questions are about how things you do may be affected by your
vision. For each one, I'd like you to tell me if this is true for you all, most,
some, a little, or none of the time.

(Circle One On Each Line)

READ CATEGORIES: All of most of some of alittle of none of
the time thetime thetime thetime thetime

1 2 3 4 5

15. Do you accomplish less
than you would like
because of your vision? 1 2 3 4 5

16. Are you limited in how
long you can work or do
other activities because of 1 2 3 4 5
YOUr ViSION? .cvvvvececreannns

17. How much does pain or
discomfort in or around
your eyes, for example,
burning, itching, or 1 2 3 4 5
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aching, keep you from
doing what you'd like to
be doing? Would you say:

For each of the following statements, please tell me if it is definitely true,
mostly true, mostly false, or definitely false for you or you are not sure.

(Circle One On Each Line)

Definitely Mostly Not Mostly Definitely
True True Sure False False

18. | stay home most of the time
because of my eyesight..... 1 2 3 4 5

19. | feel frustrated a lot of the
time because of my
eyesight.....eeeeeeeenes 1 2 3 4 5

20. 1 have much less control
over what | do, because of
MY eyYesight. ..ureeueerernenn. 1 2 3 4 5

21. Because of my eyesight, |
have to rely too much on
what other people tell me.. 1 2 3 4 5

22. I need a lot of help from
others because of my
EYESIGhL.. .. s 1 2 3 4 5

23. 1 worry about deoing things
that will embarrass myself
or others, because of my
eyesight.... e e 1 2 3 4 5

That's the end of the interview. Thank you very much for your
time and your help.
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Appendix 8- Examination Record Card

EXAMINATION RECORD CARD

Examination Station:

School Name:

Exam Date: I /

Section A: Child Identification

Child Name:

Child ID: Schoal: / / Grade: Class: Child:

Age: Sex (1: Male; 2: Female):

Section B: Vision Assessment

VA Examiner ID:

B1. Child is wearing corrective lensas.
0:NO; Goto B3 1:YES
B2. Visual Acuity with corrective lenses:
ViA: oD/

os: f

Visual Acuity cannot be determined (reason):

B3. Uncorrected Visual Acuity (UCVA):
ucva: oD: [/
os: /f

Visual Acuity cannot be determined (reason):

Section C: Binocular Motor Function

Examiner ID:

86



C1. Tropia at 0.5-meter fixation: __
0: None 1: Esotropia 2: Exotropia

3: Vertical 9: Undetermined

If tropia, degrees?

1:1to15; 2: 16 t0 30; 3: 30+

C2.Tropia at 4-meter fixation:
0: None 1: Esotropia 2: Exotropia
3: Vertical 9: Undetermined

If tropia, degrees?

1:1to15; 2: 16 t0 30; 3: 30+

Section D: External/Anterior Segment Examination

Examiner ID:

0: Normal 1: Abnormal 9: Undetermined

D1. Eyelids?
oD If abnormal:
05: If abnormal:

D2. Conjunctiva?

OD: __ Ifabnormal:
05: _  Ifabnormal:
D3. Cornea?

oD: ___ Ifabnormal:
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0S: ___ Ifabnormal:

D4. Pupil?
oD: If abnormal:
05: If abnormal:

D5. Anterior segment?

oD: If abnormal:

05: If abnormal:

Section E: Refraction with cycloplegia

EO. Is Uncorrected VA = 20/32 in both eyes?
0; NO; continue 1: YES; Goto G

9: Undetermined; continue

E1. Pupil dilated = 6mm and light reflex absent?
0: NO; Go to ES 1: YES; continue

2: Light reflex absent, but < @ mm; continue

8: = 6mm, but light reflex present; Go to ES

9: Undetermined; Go to ES

OD: ___ If0or9, comment:

0S: ___ If0or 9, comment:

E3. Autorefraction (staple printout & record results)

Exarminer ID:

| sphere [ oyl

| Axis

88



0D:

05:

Cannot be examined (reason)

ES. V/A with Auto Refraction results on a trial frame:
Examiner ID: ___

oD: [

o5 f

Cannot be examined (reason)

E6. Is BCVA 220/32 in both eyes?
0: NO; continue 1: YES; Goto F

9: Undetermined; continue

E7 Pinhole BCVA (optional)
Pinhole BCWA: OD: /
0s: f

Cannot be examined (reason)

Section F: Lens, Vitreous and Fundus

Examiner ID:

0: Normal 1: Abnormal  9: Undetermined

F1: Lens?
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oD: If abnormal:

05: If abnormal:

F2: Vitreous?

0D: ____ Ifabnormal:
0s%:___ If abnormal:
F3: Fundus?

OD: ____ Ifabnormal:
0S: __ If abnormal:

Section G: Impairment cause

Examiner ID:

0: No impairment (UCVA 220/32)

1: Refractive Error (UCVA £20/40 and
BCVA/Pinhole BCVA 220/32)

2: Amblyopia (only if BCVA & Pinhole £20/40)
3: Corneal opacity/scar

L: Cataract

6: Retinal disorder

7: Other cause

9: Undetermined cause

10: Missing UCVA, or UCVA = 20/40
& missing BCVA

oD: If other, specify:

0s: If ather, specify:
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Section H: Action taken

0: None indicated

1: Glasses prescribed only

2: On-site medical treatment given
3: Prescribed medical treatment

4: Referred to Eye Centre

5 Other/Multiple actions

If ather/multiple actions, specify:
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Appendix 9- Class (Cluster) Enumeration Form

CLASS (CLUSTER) ENUMERATION

Mame of school: School #: —————

Address: Grade #: —-—-—-

Principal’s Name: Class #: ~—-——— —

Mumber of Children: ——-—-—-—————-— Enumerator |1D: --——-—-——-- Date; -——f-—/-

Child # Child Name Apge  Sex Parent/Guardian Name

Home Address Cell No #

10.

Scheduled Examination Date: —--——- e f——
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Appendix 10- Ethical certificates

Zertifikat Certificado
Certificate

Promouvoir les plus hauts standards éthiques dans la protection des participants & la recherche biomédicale
Promoting the highest ethical standards in the protection of biomedical research participants

Glinical Yrils Cenfre Certificat de formation - Training Certificate
The University of Hong Kong
Ce document atteste que - this document certifies that

sello magakwe

a complété avec succes - has successfully completed
South Africa

du programme de formation TRREE en évaluation éthique de la recherche
of the TRREE training programme in research ethics evaluation

o5

Release Date: 2018/12/03

. ; Professeur Dominique Sprumont
CID : VEO:FLTj0f
Coordinateur TRREE Coordinator
A Comsimeing Bincasion Progrem (5 Coeiity) F P H Contirying Bincation Paogramens
l FM Hw&m%cmhj prr amnes de keraed  Frogrammes e fommion contime

Ce programme est soutenu par - This program is supported by :
Furopeaz and Developizg Countnes Chudcal Trials Pasmarsop (EDCTE) (v & Nazonal Science Fousdation (ww.smf ch) - ammmi&:um /e, cihreiese. geca/e 2891 bl -
[EEV - 20170310] mnam;n&mﬂumcmﬁm Jt:;x-nm.:k\ Ce e rith. Developizg Con L b
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i Zertifikat Certificado
Certificat Certificate

Promouvoir les plus hauts standards éthiques dans la protection des participants a la recherche biomédicale
Promoting the highest ethical standards in the protection of biomedical research participants

T

Clinkcal Trials Cenfre Certificat de formation - Training Certificate

‘The University of Hong Kong i .
Ce document atteste que - this document certifies that

sello magakwe

a complété avec succes - has successfully completed
Introduction to Research Ethics

du programme de formation TRREE en évaluation éthique de la recherche
of the TRREE training programme in research ethics evaluation

Janualz_ 29,2018

CID: Frn¥N

Professeur Dominique Sprumont
Coordinateur TRREE Coordinator

%FMHMW'““”*SMW P o, RSERIS

Cle programme est soutenu par - This program is supported by :

Beean and Devoging o Chaa T b (EDCTPY o adipon: Smes ol €leos Foudtn e ) Coadin it of el Besich (oo sl 2091 bl
[REV : 20170310 ‘Swiss Academy O Vi S (SAMS/ASEVESAMNY (e h ‘Commission fur Kesceruh Parinerships with Develaping Couniries (W kipe.ch)
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| MZ?rtifikat Certificado
Certificat Certificate

E Promouvoir les plus hauts standards éthiques dans la protection des participants a la recherche biomédicale
Promoting the highest ethical standards in the protection of biomedical research participants

T

%%ﬁ% Certificat de formation - Training Certificate

Ce document atteste que - this document certifies that

sello magakwe

a complété avec succes - has successfully completed
Public Health Research Ethics

du programme de formation TRREE en évaluation éthique de la recherche
of the TRREE training programme in research ethics evaluation

TS

M?\Xn%tln&zo 18 Emfcnﬁscur Do’!xg;zil;zig\l;e CSmeom
ol Tabtevate
% FM HF et st FPH oo,
:\ Lehine

Ce programme est soutenu par - This program is supported by :
Firropean and Developing Countries Clinkcol Trisle DETP) edoip org) - Swin N Schence Poundu i 2n) « Cnndian Instituges of Hiealih Reseorch (hetp:fiwwiw clhe-ime ge ca/e/ 2091 hunl) »
Swiss Acatlemy of Medical MIIM{%AMS]ATSMI&\MW} (www samwwch) - Commission fo Ressarch Partnerships with Devehping Countrres (www kIpo.ch)

REV ; 20170810]
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Z tlflkat Certificado
Certificate

E Promouvoir les plus hauts standards éthiques dans la protection des participants ala recherche biomédicale
Promoting the highest ethical standards in the protection of biomedical research participants

Clinii Trss Cestre Certificat de formation - Training Certificate

The University of Hong Kong
Ce document atteste que - this document certifies that

sello magakwe

a complété avec succes - has successfully completed
Informed Consent

du programme de formation TRREE en évaluation éthique de la recherche
of the TRREE training programme in research ethics evaluation
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Promoting the highest ethical standards in the protection of biomedical research participants

Certificat de formation - Training Certificate
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Research Ethics Evaluation
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