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Abstract

Background: Vision loss is a major public health concern that significantly affects developing countries, including
South Africa. Although existing literature have reported on the prevalence, causes, and impact of vision loss on the
quality of life of affected individuals (children and adults) in parts of South Africa, there is no evidence of the
prevalence and associated factors of vision loss in the general population. Hence, this study aimed to determine
the prevalence of vision loss and its associated factors in South Africa using a population-based survey.

Methods: Secondary analyses were conducted using data from the South African National Health and Nutrition
Examination Survey (SANHANES-1), a population-based national health survey conducted from 2011 to 2012. Vision
loss was defined as presenting visual acuity (PVA) worse than Snellen 6/12 in the better eye. Visual acuity was
assessed by clinicians and participants’ subjective response to vision-related questions. Univariate and multiple
logistic regression models were used to examine the association of the independent variables with vision loss.

Results: The analytic sample comprised 4346 individuals with a mean age of 39.1 years. Female sex accounted for
55.6% of the participants. The prevalence of vision loss among participants was 9.2% (95% Cl: 7.7-10.9). Older age
(45-54 years, OR=2.99, p < 0.001; 55-64 years, OR=5.78, p < 0.001 and = 65 years, OR=5.12, p < 0.001), female sex
(OR=1.50, p=0.016), and previous diabetes diagnosis (OR =228, p =0.001) were significantly associated with
increased odds of vision loss. Further, secondary school education (OR=0.71, p=0.031), white ethnicity (OR=0.11,
p =0.007), residing in Mpumalanga province (OR=0.12, p < 0.001) and having never had an eye examination (OR =
0.56, p=0.003) were significantly associated with reduced odds of vision loss.

Conclusion: Almost one in ten participants had vision loss. Adopting strategies targeted at reducing barriers to the

utilization of eye care services will promote early detection and management of blinding conditions, and thereby,
decrease the burden of vision loss in South Africa.
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Background

Vision loss (visual impairment and blindness) is a major
public health concern worldwide [1-3] as it negatively
impacts the quality of life [4—6], employment prospects,
and socioeconomic status [4—6], and also, increases de-
pression and anxiety in the elderly [7, 8]. In children, vi-
sion loss limits potential maximization as it affects
motor skills and emotional development [9], self-image
[10, 11], academic prowess [12, 13], and social relations
[14]. These challenges affect productivity, economic de-
velopment, and also places an extreme burden on the
country’s healthcare systems [15, 16]. Recent systematic
review and meta-analysis estimates that about 253 mil-
lion people in the world have vision loss; 36 million of
which are blind, with 217 million having moderate or se-
vere visual impairment [1-3]. Uncorrected refractive
error (49%) and cataract (26%) are the principal causal
factors of vision loss globally [1-3]. Notably, gender, age,
and economic status influence the prevalence of vision
loss worldwide. Thus, women (55%), adults aged 50 years
and above (80%), and people living in developing coun-
tries (90%) have an increased prevalence of vision loss
[1, 2]. A systematic review and meta-analysis published
on the global burden of eye disease reports a prevalence
of 2.90% of visual impairment and 0.48% of blindness in
the world [1].

The distribution of vision loss is affected by both non-
modifiable risk factors (such as aging [17-19], genetics
[20, 21], and ethnicity [18]) and modifiable risk factors
(such as lifestyles [22, 23], and nutrition [24]). Recent
progress in healthcare delivery has led to an upsurge in
the life expectancy of the population worldwide [25].
Aging causes various structural and physiological
changes that predispose adults to ocular morbidity (such
as presbyopia, cataract, glaucoma, and age-related macu-
lar degeneration) [17-19]. Genetics has been shown to
play a vital role in the etiology of some visual impair-
ments. For instance, a positive family history of glau-
coma and retinitis pigmentosa increases the risk of one
developing the same conditions [20, 21]. Also, ethnicity
has been reported to be associated with vision loss; indi-
viduals of African descent are at an increased risk of de-
veloping glaucoma than Caucasians [18, 26]. Again,
smoking has been shown to increase the risk of develop-
ing cataract [23] or causing early-onset or rapid progres-
sion of age-related macular degeneration (AMD) [22].
Additionally, reduced access to good nutrition is impli-
cated in the development of visual impairment. For in-
stance, inadequate intake of foods rich in micro-
nutrients such as Vitamin A could lead to xerophthal-
mia, a type of Vitamin A deficiency that presents with
symptoms of night blindness, and eventually blindness
from corneal scarring when untreated [24]. Besides these
factors, it is worth pointing out that socioeconomic
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status and demographic factors play a crucial role in the
burden of vision loss [27].

Africa represents about 12% of the world’s population;
however, it contributes almost a fifth to the global burden
of vision loss [28, 29]. This heightened burden is occa-
sioned by the perennial challenge of inadequate eye care
professionals and their disproportionate distribution
across nations, and the absence of eye care facilities in the
much needed rural areas [30]. Southern sub-Saharan Af-
rica comprising of five countries (including South Africa)
have a crude prevalence of vision loss of 2.11%, with the
leading causes being uncorrected refractive error (0.84%)
and cataract (0.59%) [1]. Previously, the National Guide-
line on Prevention of Blindness estimated a 0.75% preva-
lence of blindness in South Africa [31]. However, a recent
study by Naidoo et al. reported a 0.90% prevalence of
blindness; with cataract, refractive error, and glaucoma be-
ing the leading causes of vision loss in South Africa [32].
Of note, 80% of the population of South Africa suffer from
extreme poverty, with the majority of the blind (80%) liv-
ing in rural communities [31].

Although existing literature have reported on the preva-
lence of visual loss/visual impairment in different districts/
provinces in South Africa, there is no evidence of the
prevalence and associated factors of vision loss at the na-
tional level [31, 32]. Furthermore, a recent systematic re-
view and meta-analysis by Naidoo et al. in 2020 showed
that about half of the countries that constitute the sub-
Saharan Africa region have no nationally representative
data on the prevalence of vision loss [33]. Therefore, this
study seeks to determine the prevalence of vision loss and
its associated factors in South Africa using data from the
South African National Health and Nutrition Examination
Survey (SANHANES-1). This study will also inform pol-
icymakers, healthcare administrators, and eye care profes-
sionals on the need to revise public health policies, and
further, promote efficient and equitable allocation of re-
sources to alleviate the burden of vision loss in South Af-
rica and sub-Saharan Africa at large.

Methods

Study design

Secondary analyses were conducted on data from the
South African National Health and Nutrition Examin-
ation Survey (SANHANES-1), a population-based bio-
behavioural national survey conducted in 2011-2012
[34]. Data collection comprised interviews, general phys-
ical examination and biomarker analyses. Additional de-
tails of SANHANES-1 methodology and laboratory
procedures are reported by Shisana et al. [34].

Sociodemographic characteristics by province
South Africa (SA) has nine (9) provinces, namely: Gau-
teng, KwaZulu-Natal, Western Cape, Eastern Cape,
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Limpopo, Mpumalanga, North West, Free State and
Northern Cape. As of 2019, SA had a mid-year popula-
tion estimates of 58.78 million with female sex account-
ing for nearly 30 million (51.2%). Most of the SA
population, about 15.2 million (25.8%) and 11.3 million
(19.2%) resides in Gauteng (smallest province and yet
highly urbanized) and KwaZulu-Natal respectively, with
Northern Cape being the smallest province with a popu-
lation of 1.26 million (2.2%). Furthermore, Gauteng,
Western Cape and KwaZulu-Natal provinces have large
metropolitan urban areas, and together account for 58%
of the national population. Mpumalanga, North West,
Limpopo, Free State, Northern Cape, and Eastern Cape
contain large rural areas. Mpumalanga province has a
large rural population and has the second highest pro-
vincial prevalence of adults with no formal education. In
addition, about 28.8% of the SA population are younger
than 15years and mainly reside in Gauteng and
KwaZulu-Natal. Of note, nearly 9% of the population are
aged 60 years and above. Moreover, a third (17.8 million)
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of the SA population comprises the youth (aged 18-34
years), with nearly half residing in Gauteng (28.6%) and
KwaZulu-Natal (19.4%). The Free State (4.7%) and the
Northern Cape (2.0%) have the lowest proportions of
youth [35].

Sampling

Multi-stage disproportionate, stratified cluster sampling
was used to select households within enumeration areas
(EAs) stratified by province and locality type. A total of
10,000 households were selected. Within the occupied
households, 27,580 individuals of all ages were eligible to
be interviewed and agreed to participate; out of whom
25,532 (92.6%) completed the interview. Of the latter
number, 12,025 (43.6%) individuals volunteered to
undergo medical examination. A total of 15,353 partici-
pants aged >15years completed the interview of which
7138 individuals aged =215years underwent a physical
examination. Furthermore, 2048 of the eligible individ-
uals did not consent to being interviewed, 13,507 of

Households
10 000

Total Enumerated

\ 4

27580

Eligible Individuals

Failed to consent

v

2048

Interview Completion

25 532 (of which 15 353 were aged > 15 years)

Failed to consent

\ 4

13 507

Medical Exam Completion
12 025 (of which 7 138 were aged > 15 years)

Failed to consent

v

7679

4 346

Participants > 15 years and responded to
Socio-demographic characteristics, and eye
care and other healthcare services questions

Fig. 1 Flowchart showing the derivation of the analytic sample
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those who completed the interview did not agree to
undergo a physical examination and 7679 of those who
completed the physical examination did not answer the
questions on eye care and other healthcare services and
thus, were excluded from this study (see Fig. 1).

Visual examination

Trained survey staff administered the interviews and
clinical teams each comprising a registered nurse, a
medical doctor, and clinical assistant, conducted the
physical examinations. During the physical examination,
the medical doctor assessed participants’ visual acuity
(using a Snellen chart) to determine whether partici-
pants had vision loss. Vision loss was defined as present-
ing visual acuity (PVA) worse than Snellen 6/12 in the
better eye. Participants with vision loss were subse-
quently asked to provide self-reports on the kind(s) of
vision-related difficulty they experienced; with response
options being blurred vision, a need for more light, diffi-
culty reading, loss of peripheral vision, difficulty driving
at night, double vision, difficulty in distinguishing col-
ours, straight lines looking wavy, and sensitivity to glare.
In this study, ‘blurred vision’ was defined as participants’
self-reported symptoms of inability to see objects
sharply, especially during the execution of their normal
day-to-day activities. ‘A need for more light’ encapsulates
all forms of ocular pathology and refractive conditions
that necessitate the need for an additional source of light
to enable optimal visual functioning. ‘Difficulty reading’,
‘loss of peripheral vision’, ‘difficulty driving at night,
‘double vision’, ‘difficulty in distinguishing colours’,
‘straight lines looking wavy’, and ‘sensitivity to glare’
were all based on participants’ self-reported vision diffi-
culty. The categories were not mutually exclusive, that
is, a participant could experience multiple types of vision
difficulties. All doctors employed in the study were
trained in standardised procedures of measuring visual
acuity.

Ethical approval

Ethical approval for the study was obtained from the Re-
search Ethics Committee (REC) of the South African
Human Sciences Research Council (HSRC) (REC num-
ber: 6/16/11/11). The study adhered to the tenets of the
Declaration of Helsinki. Written informed consent/
assent was obtained from all the survey participants.
Written informed consent was also obtained from the
parents or legal guardians of participants under the age
of 18 years.

Measures

The primary outcome variable was vision loss, assessed
by the medical doctor during the physical examination.
Vision loss was defined as PVA worse than Snellen 6/12
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in the better eye [36]. Independent variables, obtained
from the interview, were sex, age group, ethnicity, edu-
cation level, employment status, urban residence, prov-
ince, diabetes diagnosis, and the number of years since
their last eye examination. Ethnicity was reported ac-
cording to Statistics South Africa’s standard classifica-
tion groups [37]. These variables were investigated
because they have been found to be associated with vi-
sion loss in several studies [1, 2, 17-19, 32, 38-43]. In
addition, age, sex, ethnicity and education have been
found to confound the relationship between diabetes
diagnosis and healthcare seeking on vision loss [42—46].

Data analysis

Data were analysed in Stata 15.0. (StataCorp, Texas,
USA 2016). The analyses applied sample weights to ad-
just for unequal probabilities of selection and nonre-
sponse. A total of 4346 individuals aged =15 years
underwent a physical examination and responded to the
interview questions on socio-demographic characteris-
tics and the use of eye care and other healthcare ser-
vices. The prevalence of vision loss was presented by
categories of the independent variables, and pairs of esti-
mates were considered statistically different if their 95%
confidence intervals did not overlap. Among those who
were assessed to have vision loss, the prevalence of the
three most reported vision difficulties in this study,
namely, blurred vision, a need for more light, and diffi-
culty reading, were presented by the independent vari-
ables. Univariate and multiple logistic regression models
were used to examine the association of the independent
variables with the primary outcome; vision loss. Only
the variables that were found to be significant in the uni-
variate logistic regression were included in the multiple
logistic regression model.

Results

Description of the sample

The mean age of all participants was 39.1 years (see
Table 1). Two-thirds of the sample had a secondary
school education, and 10% had tertiary education. Six
percent (6%) reported that they had been previously di-
agnosed with diabetes. Nearly a third of the participants
(31.1%) had ever had an eye examination, with 19.5%
having had an eye examination within the last 2 years.

Prevalence of vision loss

Almost one in ten people (9.2 95% CI: 7.7-10.9) were
classified as having vision loss (see Table 2). Significantly
more adults aged 45-54years (16.9%), 55-64 years
(23.4%) and >65vyears (21.1%) experienced vision loss
than those aged 15-44 years (5.1%). Vision loss was sig-
nificantly higher among participants of Indian ethnicity
(29.5%) than in African (9.3%), mixed-race (8.8%), and
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Table 1 Description of the sample
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n %
Total 4346 100.0
Age (mean, S.D) 39.1 18.1
15-44 2712 72.1
45-54 671 13.1
55-64 527 82
265 436 6.6
Sex
Males 1541 444
Females 2805 556
Ethnicity
African 3054 784
White 87 84
Mixed race 995 104
Indian/Asian 210 28
Highest Education
No formal schooling/Gr0-7 1477 239
Grade 8-12 (or equivalent) 2624 66.0
Higher education 245 100
Employed
No 3263 714
Yes 1083 286
Urban/Rural residence
Rural 1722 375
Urban 2624 62.5
Province
Western Cape 749 14.0
Eastern Cape 594 12.7
Northern Cape 326 28
Free State 309 55
KwaZulu Natal 678 194
North West 382 5.1
Gauteng 414 21.7
Mpumalanga 518 7.8
Limpopo 376 1.1
Self-reported diagnosis of diabetes
No previous diabetes diagnosis 4030 94.0
Previous diabetes diagnosis 316 6.0
Years since last eye examination
< 2years 761 19.5
3-5years 266 6.2
> 5years 172 54
Never 3147 68.9
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Table 1 Description of the sample (Continued)
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n %

Do you use eyeglasses or contact lenses to see far away?

Yes 468 13.8

No 3852 86.2
Do you use eyeglasses or contact lenses to see up close®

Yes 600 17.3

No 3699 82.7
In the last 30 days, how difficult was it to see & recognize an object or a person you know across the road (from a distance of about 20 m)?*

None 3367 83.8

Mild 408 8.1

Moderate 270 50

Severe 162 3.1
In the last 30 days, how difficult was it to see & recognize an object at arm's length?®

None 3348 833

Mild 452 87

Moderate 256 50

Severe 148 30

n, frequency; %, percentage of the frequency; *totals per category do not always add to overall total due to missing data and non-response (the number of
missing observations for the last 4 variables; using visual aids to see far away, using visual aids to see up close, difficulty in seeing objects from across the road
and difficulty in seeing objects at arm’s length; were 26, 47, 139, and 142 respectively)

white (2.2%) ethnicities. Participants who had not com-
pleted secondary school (15.1%) had significantly higher
prevalence of vision loss than those who completed sec-
ondary (7.5%) and tertiary (6.3%) education. KwaZulu-
Natal province had the highest prevalence of vision loss
(17.6%) whereas, Mpumalanga province had the lowest
(1.3%). Vision loss was more than four times higher in
participants who were diagnosed with diabetes (30.1%)
than those who were not diagnosed with diabetes (7.8%).
Vision loss was lower in participants who had never had
an eye examination (7.7%) than in those who had an eye
examination within the preceding 2 years (13.3%).

The three most prevalent types of vision difficulties re-
ported by participants who were found to have vision
loss were difficulty reading (56.2%), blurred vision
(42.3%), and a need for more light (18.3%) (see Table 3).
Reading difficulty was significantly more prevalent
among 45-54-year olds (74.9%) than 15-44-year olds
(45.5%). Blurred vision was significantly higher among
rural residents (61.5%) than urban (32.5%) residents. The
prevalence of reporting a need for more light did not dif-
fer significantly between categories of the independent
variables.

Factors associated with vision loss

The univariate logistic regression analysis showed that
older age (45-54 years, odds ratio (OR) = 3.79, p < 0.001,
55—64 years, OR=5.71, p<0.001 and > 65 years, OR =
5.00 p <0.001 compared with 15-44 years), female sex
(OR=1.57, p=0.003), Indian ethnicity (OR =4.09, p <

0.001 compared with African ethnicity), residing in
KwaZulu-Natal province (OR =2.52, p =0.001 compared
with Western Cape province) and previous diabetes
diagnosis (OR =5.07, p <0001) were significantly associ-
ated with experiencing vision loss (see Table 4). White
ethnicity (OR=0.23, p=0.014 compared with African
ethnicity), higher education levels (secondary schooling,
OR=0.46, p<0.001 and tertiary education, OR =0.38,
p=0.006 compared with primary school or no formal
schooling), residing in Mpumalanga province (OR = 0.16,
p=0.001 compared with Western Cape province) and
having never had an eye examination (OR=0.54, p =
0.001 compared with having had an eye examination
within the preceding 2 years) were significantly associ-
ated with reduced odds of vision loss.

The multiple logistic regression model (see Table 4)
included all the variables found to have a significant as-
sociation with vision loss in the univariate logistic re-
gression; namely, age group, sex, ethnicity, education,
province, diabetes diagnosis, and number of years since
last eye examination. In the multiple logistic regression,
older age (45-54 years OR =2.99, p <0.001, 55—64 years
OR=5.78, p<0.001 and > 65 years OR =5.12, p <0.001
compared with 15-44 years), female sex (OR =1.50, p =
0.016), and previous diabetes diagnosis (OR =2.28, p =
0.001) were significantly associated with increased odds
of vision loss. Secondary school education (OR =0.71,
p=0.031 compared with primary school or no formal
education), white ethnicity (OR=0.11, p =0.007 com-
pared with African ethnicity), residing in Mpumalanga
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Table 2 Prevalence of vision loss
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Vision loss
frequency % 95% Cl

Total 481 9.2 [7.7-109]
Age (years)

15-44 1 5.1 [3.8-6.8]

45-54 117 169 [124-22.5]

55-64 140 234 [17.0-31.3]
265 113 211 [14.8-29.3]
Sex

Males 160 7.2 [56-9.1]

Females 321 108 [8.8-13.2]
Ethnicity

African 290 9.3 [7.5-11.3]

White 3 22 [0.7-7.0]

Mixed race 118 8.8 [5.9-127]

Indian/Asian 70 29.5 [21.2-39.3]
Highest Education

No formal schooling/Gr0-7 240 15.1 [12.1-186]

Grade 8-12 (or equivalent) 215 75 [5.9-94]

Higher education 26 6.3 [34-114]
Employed

No 377 9.8 [8.0-11.9]

Yes 104 7.7 [5.5-10.7]
Urban/Rural residence

Rural 155 83 [6:4-10.7]

Urban 326 9.7 [7.7-12.2]
Province

Western Cape 87 78 [5.2-11.7]

Eastern Cape 36 6.3 [4.1-9.6]

Northern Cape 34 58 [3.2-104]

Free State 41 99 [5.3-17.8]

KwaZulu Natal 165 176 [13.2-23.1]

North West 26 5.1 [2.8-9.2]

Gauteng 54 9.2 [5.6-14.7]

Mpumalanga 9 13 [0.5-34]

Limpopo 29 73 [4.3-12.0]
Self-reported diagnosis of diabetes

No previous diabetes diagnosis 386 7.8 [6.5-9.5]

Previous diabetes diagnosis 95 30.1 [22.4-39.3]
Years since last eye examination
< 2years 158 133 [9.7-18.0]

3-5 years 38 132 [8.1-20.9]

> 5years 27 88 [46-164]

Never 258 7.7 [6.2-9.4]
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Table 2 Prevalence of vision loss (Continued)

Page 8 of 15

Vision loss
frequency % 95% Cl
Do you use eyeglasses or contact lenses to see far awayt
Yes 111 14.3 [93-21.2]
No 367 84 [7.0-10.1]
Do you use eyeglasses or contact lenses to see up closet
Yes 126 124 [8.2-18.2]
No 348 85 [7.1-10.2]

In the last 30 days, how difficult was it to see & recognize an object or a person you know across the road (from a distance of about 20 m)?+

None 269
Mild 84
Moderate 63
Severe 49

In the last 30 days, how difficult was it to see & recognize an object at arm'’s lengtht

None 260
Mild 98
Moderate 62
Severe 46

6.3 [51-7.7]

19.1 [13.0-27.0]
24.1 [17.7-31.8]
36.3 [23.0-52.0]
6.3 [51-7.7]

18 [13.1-24.2]
234 [16.9-314]
40 [26.0-55.8]

%, percentage of frequency; C/ Confidence Interval

province (OR =0.12, p <0.001) and having never had an
eye examination (OR=0.56, p=0.003 compared with
having had an eye examination within the preceding 2
years) were significantly associated with reduced odds of
vision loss.

Discussion

In this study, we investigated the prevalence of vision
loss among South Africans using data from the South
African National Health and Nutrition Examination Sur-
vey (SANHANES-1), a population-based bio-behavioural
national survey conducted in 2011-2012. The results
showed that nearly one in ten of all the participants had
vision loss. In the multiple logistic regression, which ad-
justed for age, sex, ethnicity, education, province, previ-
ous diabetes diagnosis and number of years since last
eye examination, older age, female sex, and previous dia-
betes diagnosis were found to be associated with higher
odds of vision loss whereas, white ethnicity, formal edu-
cation (completion of secondary or tertiary education),
residing in Mpumalanga province, and having never had
an eye examination were significantly associated with
lower odds of vision loss.

Naturally, aging presents with various structural and
functional changes that make one susceptible to ocular
morbidity. As individuals age, eye diseases (cataract,
glaucoma, age-related macular degeneration, and presby-
opia) occur and consequently lead to vision loss (if un-
treated) [17-19]. Globally, the prevalence of vision loss
increases with age [1, 2]. Thus, with the world

population growth on the ascendency and the elderly
having a longer lifespan, eye care needs for the elderly is
expected to rise. Our result is consistent with studies
among Nigerian [38], Chinese American [47], and Iran-
ian [48] populations, which shows older age to be signifi-
cantly associated with higher odds of vision loss. Similar
studies in various provinces in South Africa have shown
similar findings [27, 41]. Besides differences in the meth-
odology of the various studies, there is a general positive
association between increasing age and the odds of hav-
ing vision loss.

In this study, female sex was noted to be significantly
associated with the prevalence of vision loss. Generally,
women are known to be at increased risk of vision loss
than men [39, 49, 50]. Women’s increased susceptibility
to vision loss may be partly due to their higher life ex-
pectancy than men [51, 52]. Although the regression
analysis adjusted for age, the adjustment may have been
partial, because the age-groups used may have needed to
be more finely disaggregated to distinguish participants
older than 65years. Evidence from studies show that
variations in the composition of hormones and chromo-
somes in men and women account for the differences in
longevity [53]. For instance, women appear to have more
subcutaneous fat, whereas men have more visceral fat,
which is predictive of cardiovascular disease [53]. This
distribution is impacted by oestrogen, and the additional
X chromosome predominantly found in women. Thus,
with women having a longer lifespan than men in South
Africa (67.7years as compared to 61.5years), it is
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Table 3 Self-reported vision difficulties among participants who had vision loss

Blurred vision Need for more light Difficulty reading Other difficulties®
n % 95% Cl n % 95% ClI n % 95% ClI n % 95% Cl

Total 203 423 [339-512] 84 183 [125-259] 274 562 [468-651] 86 21.1  [159-274]
Age (years)

15-44 38 401 [268-549] 11 117 [56-226] 46 455  [31.1-608] 20 196 [109-328]

45-54 44 365  [241-5100 15 128 [66-23.2] 85 749  [630-839] 14 152 [6.7-309]

55-64 62 437 [320-56.1] 31 305 [188-454] 79 577  [448-695] 27 269 [16.7-403]
265 59 554 [396-701]1 27 276 [174-409] 64 526 [379-668] 25 262 [16.0-399]
Sex

Males 66 378 [271-498] 18 108  [54-206] 89 54 [41.5-660] 29 195 [123-295]

Females 137 447 [346-553] 66 223 [152-314] 185 574 [464-676] 57 219  [152-306]
Ethnicity

African 133 411 [31.7-512] 60 203 [134-295] 160 564 [456-667] 56 21 [15.5-27.9]

White 1 @ - 0 a - 2 a - 1 é -

Mixed race 52 425 [291-5711 17 159 [7.3-313] 54 434 [31.7-559] 10 65 [3.6-11.7]

Indian/Asian 17 54 [26.7-792] 7 7.3 [2.2-21.9] 58 64.1 [287-888] 19 345 [126-658]
Highest Education

No formal schooling/Gr0-7 122 479 [370-59.1] 51 236 [146-358] 121 53 [423-635] 34 199 [133-286]

Grade 8-12 (or equivalent) 76 394  [285-515] 29 14 [8.3-22.7] 137 606 [484-715] 48 226 [150-326]

Higher education 5 @ - 4 a - 16 i - 4 @ -
Employed

No 166 449 [350-553] 72 202 [13.7-289] 207 517 [412-622] 67 199 [146-266]

Yes 37 34 [21.2-495] 12 122 [55-249] 67 702 [572-807] 19 249 [129-426]
Urban/Rural residence

Rural 96 61.5 [512-708] 40 276 [174-408] 61 403 [290-528] 32 235 [165-325]

Urban 107 325 [226-441] 44 135  [7.8-224] 213 643 [524-747] 54 198 [133-286]
Province

Western Cape 42 411 [255-586] 5 [24-233] 37 497  [329-666] 6 6.9 [26-16.8]

Eastern Cape 14 292 [131-528] 3 4 [1.2-12.8] 19 608 [380-796] 4 164  [4.8-43.1]

Northern Cape 10 286  [115-554] 8 25 [12.1-445] 20 515  [276-747] 4 15 [7.1-29.1]

Free State 15 34.1 [155-593] 6 206  [3.1-67.7] 29 69.7 [434-873] 1 5 [0.9-23.1]

KwaZulu Natal 75 59 [438-7271 44 29 [182-428] 103 489 [327-654] 41 269 [18.0-380]

North West 11 373 [214-565] 6 188 [8.5-364] 10 407  [203-649] 9 439 [21.1-69.6]

Gauteng 16 229  [Ma-412] 11 179  [69-39.1] 35 649 [424-823] 14 259 [133-443]

Mpumalanga 4 @ - 0 a - 4 a - 0 @ -

Limpopo 16 439 [194-718] 1 13 [02-9.5] 17 677 [421-858] 7 164 [48-433]

Self-reported diagnosis of diabetes
No previous diabetes diagnosis 152 416 [33.1-506] 62 171 [113-251] 214 527 [432-620] 69 224 [166-295]

Previous diabetes diagnosis 51 452 [292-624] 22 23 [129-376] 60 703  [560-814] 17 157 [85-271]
Years since last eye examination
< 2years 57 392 [270-528] 20 17 [100-275] 104 60 [468-719] 25 202 [11.1-341]
3-5years 14 439 [170-750] 6 102 [3.0-293] 25 622 [278-875] 10 255 [9.2-534]
> 5 years 7 @ - 4 a - 18 i - 8 @ -

Never 125 442 [338-55.1] 54 198 [130-291] 127 516 [403-628] 43 185 [12.8-26.0]
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Table 3 Self-reported vision difficulties among participants who had vision loss (Continued)

Blurred vision

Need for more light

Difficulty reading Other difficulties®

n % 95% Cl n % 95% ClI n % 95% ClI n % 95% Cl
Do you use eyeglasses or contact lenses to see far away®
Yes 42 385  [22.7-57.1] 12145  [71-276] 79 729  [559-85.1] 26 307 [16.8-493]
No 161 435 [346-528] 72 194 [128-282] 192 515 [41.7-611] 60 186  [13.7-247]
Do you use eyeglasses or contact lenses to see up close®
Yes 44 35.1 [204-53.2] 18 144  [7.3-264] 98 77 [60.7-87.8] 27 278 [150-5.7]
No 158 448 [358-542] 66 197 [131-285] 170 495 [395-596] 59 193  [14.2-257]

In the last 30 days, how difficult was it to see & recognize an object or a person you know across the road (from a distance of about 20 m)? ©

None 114 399 [305-50.1] 45
Mild 31 356 [21.3-530] 23
Moderate 30 491 [326-659] 8
Severe 24 577 [329-791] 5

17.7

27.1

17

7.3

In the last 30 days, how difficult was it to see & recognize an object at arm's length®

None 116 406  [31.0-51.0] 47
Mild 32 37 [214-559] 21
Moderate 29 47 [314-632] 10
Severe 22 534 [293-760] 3

18

258

19.8

52

[115-262] 150 564 [46.1-663] 42 172 [11.3-252]
[148-443] 53 606 [405-7771 19 239 [143-370]
[7.8-33.1] 34 527  [354-694] 10 232 [125-389]
[2.5-19.6] 26 501 [255-746] 12 32 [12.9-60.0]
[11.6-269] 142 555 [451-654] 40 174 [11.1-263]
[142-422] 61 568 [394-726] 23 241 [133-39.6]
[9.4-37.0] 36 565 [382-731] 8 214 [11.0-375]
[1.5-16.1] 25 565 [31.0-7901 12 312 [129-582]

n, frequency; %, percentage of the frequency; C/ Confidence Interval; 2n < 30; Pone or more of the following: loss of peripheral vision, difficulty driving at night,
double vision, difficulty in distinguishing colours, straight lines looking wavy, and sensitivity to glare; “totals per category do not always add to overall total due to
missing data and non-response (the number of missing observations for the last 4 variables; using visual aids to see far away, using visual aids to see up close,
difficulty in seeing objects from across the road and difficulty in seeing objects at arm’s length; were 3, 7, 16, and 15 respectively)

expected that they may have a higher risk of developing
ocular morbidities than men [35]. The gender disparity
regarding access to medical care services, especially in
some developing countries, could account for the higher
prevalence of vision loss in women [54]. Thus, the exist-
ence of socio-economic and cultural disparities between
men and women in developing countries contribute to
women having higher prevalence of vision loss. For in-
stance, women may have restricted movement, their eye
care needs may not be deemed as urgent compared to
males, and they may not have the financial ability to pay
for eye care services. These situations deny women of
the opportunity to access healthcare, and thus, makes it
difficult to detect and prevent ocular diseases among
women in the early stages [55]. This finding is consistent
with studies in South Africa [32, 41], Nigeria [38, 40,
54], Iran [48], and Malaysia [56]. This behoves policy-
makers to create awareness and avenues for women to
engage in meaningful and productive ventures with rea-
sonable remuneration. Health education and promotion
can be tailored for women, to enable them to be more
proactive in their healthcare seeking behaviours, em-
power them to make informed decisions on matters per-
taining to their health and increase their accessibility to
health care services.

Interestingly, higher education levels (completion of
secondary school or tertiary education) remained signifi-
cantly associated with a decreased prevalence of vision

loss in this study. Notably, not only does educational
knowledge shape an individual’s employment prospects
(i.e., better remuneration, favorable working conditions,
and better health-related benefits), but it also empowers
them to make informed decisions regarding their health
(i.e., having a higher demand for good sight and easy ac-
cessibility to eye care services) than the people without
formal education [57, 58]. On the contrary, not having
access to formal education may be associated with a
higher use of traditional medicine [59]. This means has
proven unsuccessful over time and is known to exacer-
bate the burden of vision loss. Furthermore, it is worth
mentioning that people who do not have access to for-
mal education are more likely to have difficulty obtain-
ing healthcare, as poverty impedes both access to
education and access to healthcare [27, 60]. A study by
Gilbert et al. in Nigeria reported that majority of the res-
idents without formal education in rural communities
resorted to couching (a traditional treatment of cataract
by dislocating the cataractous lens into either the anter-
ior segment or the posterior segment with no intraocular
lens implantation), which rendered close to half of the
individuals who had undergone couching blind [59]. Our
finding is consistent with studies in India [61, 62], China
[63, 64], and Nepal [65], which indicates the need for
the institution of practical measures to promote health
education regarding ocular health, especially in rural
communities across the nation.
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Univariate logistic regression

Multiple logistic regression®

Crude OR 95% Cl (Crude OR) p-value AOR 95% Cl (AOR) p-value
Age (years)
15-44 ref - - ref - -
45-54 3.79° [2.44-5.87] <0.001 299° [1.93-4.62] <0.001
55-64 571°¢ [3.5-9.31] <0.001 578 ° [3.73-8.98] <0.001
265 5.00° [2.97-843] <0.001 512° [3.16-8.27] <0.001
Sex
Males ref - - ref - -
Females 157 ° [1.17-2.1] 0.003 150° [1.08-2.08] 0.016
Ethnicity
African ref - - ref - -
White 023° [0.07-0.74] 0.014 011° [0.02-0.56] 0.007
Mixed race 0.94 [0.58-1.51] 0.801 0.82 [0.43-1.56] 0.541
Indian/Asian 4.09 @ [25-6.71] <0.001 1.74 [0.88-3.45] 0.112
Highest Education
No formal schooling/Gr0-7 ref - - ref - -
Grade 8-12 (or equivalent) 046° [0.33-063] <0.001 0.71°¢ [0.52-0.97] 0.031
Higher education 038° [0.19-0.75] 0.006 048 [0.22-1.03] 0.059
Employed
No ref - -
Yes 0.77 [0.51-1.16] 0.207
Urban or rural residence
Rural ref - -
Urban 1.19 [0.81-1.75] 0.382
Province
Western Cape ref - - ref - -
Eastern Cape 0.79 [042-1.49] 0461 0.63 [0.28-1.41] 0.263
Northern Cape 0.73 [0.34-1.57] 0419 062 [0.28-1.37] 0.240
Free State 1.30 [0.58-2.9] 0526 1.07 [042-2.71] 0.894
KwaZulu Natal 252° [1.44-44] 0.001 1.86 [0.88-3.9] 0.102
North West 0.63 [0.29-1.36] 0.239 043 [0.17-1.11] 0.082
Gauteng 1.19 [0.59-2.38] 0.631 1.07 [0.5-232] 0.855
Mpumalanga 0.16° [0.06-0.45] 0.001 012° [0.04-0.36] <0.001
Limpopo 0.92 [0.45-1.87] 0818 0.78 [0.26-2.35] 0.662
Diabetes diagnosis
No previous diagnosis of diabetes Ref - - ref - -
Previous diagnosis of diabetes 507 ° [3.32-7.73] <0.001 228° [1.38-3.75] 0.001
Years since last eye examination
< 2years Ref - - ref - -
3-5years 0.99 [0.5-1.97] 0.980 0.85 [0.39-1.88] 0.690
> 5 years 0.63 [0.31-1.28] 0.199 0.66 [0.3-1.42] 0.285
Never 054° [0.37-0.79] 0.001 056° [0.38-0.82] 0.003

ref, reference; ®statistically significant; OR Odds ratio, AOR Adjusted odds ratio, C/ Confidence Interval. ®The following variables were included in the multiple
logistic regression model: age group, sex, ethnicity, education, province, diabetes diagnosis, and number of years since last eye examination
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Despite the government’s efforts in reducing inequity
and improving access to health care, there still exist dis-
parities in health status and accessibility to healthcare
services, including eye care in South Africa [66]. Most
eye care providers (ophthalmologists and optometrists)
in South Africa are with the private sector in the urban
areas of the provinces, leaving minimal numbers in the
public sector to cater for the majority of the populace
[67]. Hence, with a considerable proportion of the
people in poverty living in rural areas [68], coupled with
the differences in the distribution of healthcare
personnel, and the unavailability of eye care service pro-
viders in the rural areas as compared to the urban com-
munities, make access to health care services extremely
challenging and thus, may lead to increased prevalence
of vision loss in the rural areas [69-72]. Furthermore,
blurred vision and difficulty reading were the main con-
tributors to vision loss in our study. This could be attrib-
utable to refractive errors and presbyopia, which could
be easily corrected with prescription glasses [1-3, 41, 42,
71, 73, 74]. However, barriers such as the cost of trans-
port and high prices of eye care services, as well as pre-
scription spectacles, deter the people in poverty from
patronizing the services of eye care professionals [75].
Therefore, a timely intervention by the government and
stakeholders of healthcare through the training of ad-
equate eye health workers and the provision of the ne-
cessary health equipment will promote the efficient and
effective utilization of eye care services. This measure
will decrease the burden of vision loss and its impact on
the quality of life of affected individuals.

In recent times, the National Prevention of Blindness
Program has outlined some health guidelines aimed at
coordinating and providing support towards blindness
prevention, improving access to primary eye care, and
promoting the rights of the blind in South Africa [31].
These eye health guidelines are mainly curative, and
thus, there is an absence of an integrated eye health pro-
motional policy and a dedicated directorate to monitor
and evaluate eye health promotional activities in South
Africa [76]. Although the government collaborates with
both local and international agencies to address these
gaps, these collaborations are short-lived due to the fi-
nancial constraints involved. Further, a prospective study
by Lilian et al., which assessed the primary eye care ser-
vices in three South African districts, showed the need
for introducing health system strengthening (HSS) pack-
age in primary eye care delivery. The study revealed that
HSS enhanced organizational care and clinical practice
[77]. Therefore, to curb the increasing occurrence of
people going needlessly blind or having visual impair-
ments, it is imperative that policymakers institute mea-
sures that aim to integrate ocular health promotional
activities in the primary health care system.
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Our study identified self-reported visual difficulty as a
vital component of vision loss. Thus, a considerable
number of participants (with or without spectacle use)
had vision loss. This challenge could partly result from
the unavailability of service providers within the needed
catchment areas as well as inadequate education about
the relevance of optical correction in optimizing sight
[69-71]. Hence, participants resort to adaptive means of
vision enhancement such as increasing illumination, in-
creasing of font size, and reading at arm’s length, which
could account for the low utilization of spectacles. This
explains why most of the participants had no difficulty
in recognizing objects at arm’s length or persons across
the street. This finding is consistent with a study by Nai-
doo et al., which aimed at investigating the prevalence of
self-reported vision difficulty in some regions of South
Africa [42]. Therefore, appropriate implementation of
cost-effective eye health screening programs by policy-
makers is paramount in reducing the burden of vision
loss, especially in deprived regions in South Africa.

Moreover, the absence of simple, effective screening
equipment for diabetic retinopathy in the various pri-
mary healthcare in South Africa could account for the
four-fold increase in odds of vision loss among diabetics
in this study [76, 78, 79]. Thus, the majority of patients
only sought medical care once retinopathies have already
developed, and vision affected considerably [80]. A pilot
screening study with a mobile fundus camera in Cape
Town proved useful as a single technician could screen
about 10,000 patients in a year [80]. However, a study by
Tu et al. reported poor cost-effectiveness of digital pho-
tography screening among individuals with diabetic ret-
inopathy in the United Kingdom, and this primarily
resulted from poor compliance rates [81]. Hence, the
use of a digital fundus camera as a screening tool is not
wholly accepted by practitioners. Therefore, with the in-
creasing trend of diabetes prevalence in South Africa
[82], the provision of appropriate health supplies
coupled with established screening protocol and referral
system will ensure effective monitoring of individuals
with diabetes. These measures will enable early detection
and therapeutic management of blinding conditions and,
consequently, reduce the burden of vision loss caused by
diabetes.

The strength of this study lies in the fact that it
uses the most recent nationally representative data of
all ages, which provides adequate information on vi-
sion loss in South Africa. Furthermore, this study
provides an appraisal of the efficiency of the existing
structures and policies on eye care services to inform
amendment and improvement in strategies regarding
vision loss in South Africa. A major limitation of our
study is that SANHANES-1; due to a large number of
physical examinations and biomarker assessments being
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conducted did not perform a comprehensive ocular exam-
ination to determine the specific cause of vision loss.
However, from the reported symptoms/signs, one could
hypothesize or project the potential causes of vision loss.
Again, it is worth mentioning that the subsample of par-
ticipants whose vision was assessed is considerably smaller
than the total sample. The subsample had a slightly higher
proportion of female sex than the total sample, which may
have introduced selection bias. Of note, another limitation
of our study has to do with the use of relatively older re-
search data. Nonetheless, this vital data has been the only
population-based national health survey conducted in
South Africa since 2011 that provides data on vision loss.
Hence, our data primarily serves as a baseline for investi-
gating vision loss and its associated factors in subsequent
population-based studies in South Africa.

Conclusion

In summary, almost one in ten South Africans had vi-
sion loss. Older age, female sex, and having a previous
diagnosis of diabetes were associated with higher odds of
vision loss. On the contrary, living in Mpumalanga prov-
ince, having secondary or tertiary education, and white
ethnicity significantly reduced the odds of vision loss.
These findings call on policymakers, government offi-
cials, and healthcare administrators to adopt strategies
targeted at reducing barriers to eye care services such as
improving accessibility, subsidizing the cost of health
services, training of eye care professionals, and siting of
eye care facilities in areas with low coverage of ocular
health services. Furthermore, the findings suggest the
need for health education and health promotion inter-
ventions that are targeted and tailored to groups of indi-
viduals that have a higher risk of vision loss, in order to
increase awareness and promote eye care seeking behav-
iours. These strategies will promote early detection and
management of blinding conditions and thereby, de-
crease the burden of vision loss in the country.
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