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Province, South Africa

Aim: To determine the prevalence and causes of visual impairment, cataract surgical coverage
and barriers to cataract surgery amongst people in the northern eThekwini district of KwaZulu-
Natal Province, South Africa.

Method: Thirty-three clusters of 50 subjects > 50 years old were randomly selected.
Consenting subjects underwent enumeration to establish a demographic profile and
thereafter a clinical examination. Visual acuity (VA) was measured with a Tumbling ‘E’
chart; participants having a VA < 6/18 were retested with a pinhole. If no improvement in
VA occurred, subjects underwent clinical examination, including a dilated fundus exam
where necessary, to determine the cause of visual impairment.

Results: Of the 1650 subjects selected, 1542 (93.5%) were examined. The overall prevalence
of blindness was 1.9%. The age- and gender-adjusted prevalence of blindness was 2.1%,
severe visual impairment (SVI) 1.2%, and moderate visual impairment (MVI) 3.9%. Untreated
cataract was the major cause of blindness (55.2%) and SVI (53.3%), and uncorrected refractive
error was the major cause of MVI (49.1%). The cataract surgical coverage rate was 70% at
visual acuity < 3/60 level; 51% at visual acuity < 6/60 level; and 38% at visual acuity < 6/18
level. Poor awareness of cataract surgical intervention was the main reason that participants
with untreated cataracts had not used existing cataract services.

Conclusion: The prevalence of blindness in the study region was lower (by 1.98%) than
World Health Organization estimates of 9% for the Africa-E sub-region (within which South
Africa falls). There is no permanent cataract service in this region; the lower cataract surgical
coverage rates indicate that a permanent eye care centre could significantly alleviate avoidable
blindness, particularly that caused by cataract.

Introduction

Globally, more than 82% of all blindness occurs in people > 50 years old.! In Africa, the prevalence
is 7.3 blind people per million population.! These estimates are based on the World Health
Organization (WHO) definition of blindness as presenting visual acuity (VA) less than 3/60 in
the better eye and visual impairment as VA less than 6/18 but at least 3/60 in the better eye.? The
study area is in the Africa-E WHO sub-region.’ Resnikoff et al.* posit an expected Africa-E sub-
regional prevalence of bilateral blindness in individuals > 50 years old of 9%.

The implementation of the “VISION 2020: Right to Sight’ campaign has created global awareness
of the causes of avoidable blindness and also the need to provide evidence for eye health needs
and the impact of interventions to guide future eye health strategies. This awareness has led
to an expansion of epidemiological investigations as baseline data became more important.
However, according to the International Centre for Eye Health, ‘Blindness surveys are usually
lengthy, costly and complicated exercises, requiring expert assistance from epidemiologists or
statisticians to produce reports.” It is for this reason that surveys have been undertaken in only
a few countries and with only a few repeat surveys to determine the effect of the intervention
programmes implemented. Comprehensive blindness surveys are therefore often not feasible for
planning and monitoring VISION 2020 programmes. Affordable and faster methodologies are
required.

The rapid assessment of avoidable blindness (RAAB) methodology has addressed this need.
The RAAB study methodology elicits information on the magnitude and causes of blindness
and vision impairment via reduced vision screening and ocular health screening of adults
> 50 years old. In addition, this methodology provides information on the output and quality
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of eye care services, barriers to service, cataract surgical
coverage and other indicators of eye care services in the
study area. Numerous RAAB studies have been conducted
in many countries around the world.6”8910111213 The RAAB
survey provides a needs assessment in the region under
investigation so that a focused district plan can be developed
or adjusted accordingly.

Blindness and low vision in
KwaZulu-Natal

KwaZulu-Natal (KZN) is one of nine South African
provinces and is located in eastern South Africa. It comprises
about 10.45 million people, which is 21.2% of the country’s
population.* Approximately 15% of the population is over
50 years old." The delivery of health services is challenging
because 43% of the population in South Africa live in rural
areas." Previous population-based studies in KZN include
the Refractive Error Study in Children in Africa (RESCA)
which investigated the prevalence of refractive error in
children between 5 and 15 years old,' the presbyopia
study'” and the rapid assessment of refractive error (RARE)
study, as mentioned by lead researcher Professor Kovin
Naidoo (personal communication with Professor Naidoo,
12 September 2011).

The aim of the present study was to determine the prevalence,
causes of visual impairment, cataract surgical coverage and
barriers to cataract surgery amongst people in the northern
eThekwini district of KwaZulu-Natal Province, South Africa.

Methods
Sample selection

The RAAB study area specifically comprised Inanda,
Ntuzuma, KwaMashu, Amaoti and Phoenix — disadvantaged
communities during the apartheid era. The total population
in the area was 849 817, with a mixture of urban, peri-
urban and semi-rural areas. As in the rest of South Africa,
the delivery of eye care follows the district health model.
Current eye care infrastructure in the study area comprises
one district hospital, one private hospital, four community
health clinics and several private optometry practices.
According to Mashige et al.'® human resources for eye
health in the area were one part-time ophthalmologist,
one full-time optometrist based at the district hospital, two
ophthalmic nurses, several locum optometrists providing
services on a sessional basis, and several optometrists in the
private sector. The full-time optometrist was employed just
prior to conducting the study. Primary community centres
in the area refer to community health centres supported by
non-government organisation (NGO)-based optometrists;
however, services were only provided on a part-time basis.

The 9% estimated sub-regional prevalence of bilateral
blindness in individuals > 50 years old was used in the
calculation of the sample size. Additional factors taken into
consideration in determining the sample size included the
precision of 20% of the estimate (i.e. the worst acceptable
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result of 7.8%), a design effect (DEFF) of 1.5, a confidence
interval (CI) of 95% and a non-compliance rate of 10%. The
final sample size was automatically computed by the RAAB
software package (available at http://www.cehjournal.org/
resources/raab/). The calculation of sample size is given by
the equation below:

infinite population [2*Z(P(1-P)y/D*D] [Eqn 1]
where S is the sample size for simple random sampling, P is
the expected prevalence of the condition (9%), D is half the
width of the desired sample CI (0.2), and Z is the percentile of
the standard normal distribution, determined by the specified
Cl level (1.96 for 95% CI). Multiplying S x DEFF provides the
resultant sample size that determined the number of groups
of 50 people in each cluster. Thirty-three clusters or groups
were thus selected in the study area.

Enumeration and recruitment of study
participants

Cluster random sampling using census data was used to
select the specific enumerated areas (EAs) from the total
population. Geographical Information System (GIS) maps
were used to divide each EA into clearly demarcated
segments (clusters) of equal population so that the cluster size
and number of clusters could be determined. Each household
within the selected clusters was visited until 50 people
> 50 years old were enumerated. Eligible subjects were those
individuals > 50 years old and who lived in a household
for > 6 months. The interviews and clinical examinations of
these individuals were done by the survey team. The survey
team (as recommended by the RAAB protocol) comprised an
ophthalmologist, an optometrist and enumerators, and was
led daily by a local community person to perform door-to-
door household visits. Eligible subjects who were not at home
at the time of the visit were revisited a day later. If the subject
was still not available for examination after three visits,
information on visual status was collected from reports of a
relative or neighbour. The surrogate response was classified
as either not blind, blind owing to cataract, blind owing to
other cause, and operated for cataract.

Ethical approval

Ethical approval for the study was granted by the University
of KwaZulu-Natal’s Biomedical Research and Ethics
Committee (BREC) and the Provincial Department of
Health’s Health Research and Knowledge Management unit.
Permission was also obtained from the local council and
management structures to conduct the study in the selected
study area. All subjects in the study were examined after
informed consent and information documents were signed.
All individuals requiring further investigation for refractive
correction, treatment of ocular disease or further investigative
procedures were referred to the most appropriate and
accessible eye care facilities. Findings from the research were
disseminated to the community in a feedback session to the
community and its leaders at the end of the study.
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Training

The study was preceded by a training session and pilot
study involving the enumerators and clinical team to ensure
the ability of all individuals in the study to carry out their
respective roles. Kappa values were used as a measure of
inter-observer agreement between the clinical research team
and a ‘gold standard’ team, with 0.6 being an acceptable
standard. All clinicians satisfied this criterion.

Clinical examination

The standardised RAAB protocol was used in the clinical
examination and involved the assessment of visual acuity
using a tumbling E optotype of 6/60 and 6/18 sizes. Subjects
who failed testing on the 6/60 optotype target were retested
with a pinhole occluder. Blindness was classified as VA
< 3/60 in the better eye with available correction; severe
visual impairment as VA between > 3/60 and 6/60 in the
better eye with available correction; and moderate visual
impairment as VA between > 6/60 and 6/18 in the better eye
with available correction. The VA examination was followed
by an examination of the crystalline lens and the posterior
segment with a direct ophthalmoscope. Subjects presenting
with VA < 6/18 and with no improvement with pinhole
were dilated using 0.5% tropicamide solution, and a dilated
ophthalmoscopy was performed to determine any posterior
segment cause for vision impairment. A questionnaire on
the barriers to cataract surgery and surgical success was
administered to subjects presenting with cataracts or who
had undergone cataract surgery respectively.

Statistical analysis

The specific RAAB software package developed for
the survey (Version 4.02) was used for data entry and
standardised data analysis.* Data were captured by double
entry (to ensure reliability of data entry) and reports were
generated daily to ensure consistency within the data
capture process. Automated analyses produced reports on
the unadjusted prevalence of visual impairment, causes of
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visual impairment, age- and gender-adjusted prevalence,
and cataract surgical coverage. Multiple logistic regression
analysis was conducted to determine associations between
gender, age and education levels and various degrees of
vision loss.

The survey was carried out over 6 weeks from October to
November 2009.

Results
Demographics of the sample

A total of 1650 individuals was selected, with a 93.5%
response rate. A small percentage (0.4%) of individuals
were not available for examination and a surrogate
response was documented; a similar percentage of
individuals were not capable of having an examination;
and 5.7% refused to be examined. The median age of all
examined subjects was 60 years (inter-quartile range
[IQR] 54-68 years). Women constituted 68.8% of selected
individuals and 70% of examined individuals of the total
study sample. The majority of the sample (86.0%) were
black people, 9.4% were Indian and 4.6% were of mixed
heritage. The age and gender composition of examined
participants in relation to the population in the survey
area is summarised in Table 1.

Bilateral vision loss in the sample

The prevalence of bilateral blindness, SVI and VI is
summarised in Table 2.

The age- and gender- adjusted prevalence of blindness in
all examined individuals was 1.9% (95% CI: 1.2-2.6). The
prevalence of bilateral SVI was lower (1.0% [95% CI: 0.5-1.5])
while VI was higher at 3.6% (95% CI: 2.6-4.5).

Causes of vision loss in the sample

Cataract was the major cause of bilateral blindness (55.2%)
and SVI (53.3%) whilst refractive error was the major cause of

TABLE 1: Age and gender composition of examined participants in relation to the population in the survey area.

Age groups (years) Men Women
Sample Population Sample Population
n % n % n % n %

50-59 230 49.7 276 400 52.7 495 45.9 378 000 47.6
60-69 163 35.2 168 200 321 309 28.6 248 300 313
70-79 55 11.9 64 900 12.4 188 17.4 127 100 16.0
80+ 15 3.2 14 500 2.8 86 8.0
Not stated 0 0.0 1 0.1 40 300 5.1
Total 463 100 524 000 100 1079 100 793 700 100
TABLE 2: Distribution by presenting visual acuity (with available correction) in the better eye (before pinhole examination).
VA with available correction Men (n = 463) Women (n = 1079) Total (V=1542)

n Prevalence 95% Cl n Prevalence 95% ClI n Prevalence 95% CI
VA < 3/60, bilateral blindness 11 2.4 1.6-3.1 18 1.7 1.0-2.3 29 1.9 1.2-2.6
VA < 6/60 and > 3/60, bilateral SVI 4 0.9 0.4-1.3 11 1.0 0.5-1.5 15 1.0 0.5-1.5
VA < 6/18 and > 6/60, bilateral MVI 13 2.8 2.0-3.6 42 3.9 2.9-49 55 3.6 2.6-4.5

VA, visual acuity; SVI, severe visual impairment; MVI, moderate visual impairment.
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TABLE 3: Causes of visual loss (with available correction) in the study sample.
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Cause of vision loss Bilateral blindness

Bilateral severe visual impairment

Bilateral moderate visual impairment

n VA < 3/60 (%) n VA <6/60-23/60 (%) n VA <6/18 - 26/60 (%)

Refractive error 2 6.9 2 343 27 49.1
Cataract 16 55.2 8 53.3 20 36.4
Surgical complications 0 0 1 1.8
Corneal scar 1 3.4 0 0

Glaucoma 7 24.1 1 6.7 3 5.5
Diabetic retinopathy 2 6.9 3 20.0 2 3.6
Other posterior segment disease 1 3.4 1 6.7 2 3.6
Total 29 100 15 100 55 100

Note: Causes of visual loss (with available correction) in the study sample were determined by vision loss in the better eye. Total avoidable vision loss was a combination of total curable and total

preventable vision loss.
VA, visual acuity.

TABLE 4: Associations between age, gender and education, and vision loss.

Demographic Demographic variables Blindness Severe visual impairment Visual impairment
factor OR 95% Cl p-value OR 95%cCl  p-value OR 95%cCl  p-value
Gender Female 0.5 0.2-0.9 0.028 1.4 0.4-4.6 0.612 1.2 0.6-2.4 0.676
Age group 60-69 years 2.3 0.6-8.9 0.222 0.5 0.1-3.0 0.443 2.0 0.9-4.4 0.069
70-79 years 9.7 2.9-32.9 0.001 2.0 0.6-7.0 0.248 2.9 1.3-6.5 0.012
>80 years 153 4.1-57.2 0 23 0.3-15.5 0.381 5.2 2.2-12.6 0.001
Education Primary school incomplete 1.5 0.6-3.8 0.409 2.1 0.6-7.5 0.256 0.7 0.3-1.6 0.343
Primary school complete 0.4 0.9-1.5 0.152 0.8 0.1-6.7 0.819 0.7 0.3-1.9 0.466
Secondary school incomplete 0.5 0.1-2.5 0.411 0.5 0.0-6.6 0.617 0.3 0.1-1.1 0.072
Secondary school or higher complete 0.6 0.1-3.0 0.551 0.9 0.1-8.8 0.911 0.5 0.1-2.1 0.29

moderate visual impairment (49.1%) (Table 3). Glaucoma
was the second leading cause of blindness (24.1%) whilst
diabetic retinopathy was the second leading cause of severe
vision impairment (20.0%), and cataract the second leading
cause of moderate vision impairment (36.4%).

Cataract blindness, surgical outcomes and
cataract surgical coverage

Cataracts produced bilateral blindness in 0.7% of the total
sample; 61.5% of participants were bilaterally blind and
54.0% of participants with unilateral blindness owing to
untreated cataracts reported ‘unaware of treatment’ as
the reason for not seeking treatment. Of those subjects
who had had cataract surgery, all had intraocular lens
implants. The prevalence of pseudophakic eyes was 1.5%
in men, 1.6% in women, and 1.6% in the total sample. The
majority (73.5%) of these cataract surgeries were performed
in government hospitals. The majority (77.8%) of patients
seen in government hospitals presented with post-cataract
vision better than or equal to VA of 6/18 (no visual
impairment), 8.3% presented with SVI, and 13.9% presented
with blindness with available correction. All of the patients
who were operated on in the private sector presented with
no visual impairment. The good cataract outcomes amongst
patients in both the private and public sectors corresponded
with an 87.8% satisfaction with the results of the cataract
surgery. The VA results of the patients who were operated
on revealed that 8.1% (or four eyes) of the total number of
eyes operated on would benefit from having an updated
prescription following refraction.

Cataract surgical coverage (CSC) was reflected in the
number of aphakic/pseudophakic people divided by
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the number who had operable cataract (i.e. the number
of aphakic/pseudophakic plus the number needing
surgery). The CSC was 70.0% at visual acuity < 3/60 level;
51% at visual acuity < 6/60 level, and 38% at visual acuity
< 6/18 level. Overall, CSC was greater amongst women
than men.

Multiple logistic regression analysis was performed to
determine associations between vision loss and age, gender
and level of education (Table 4). A significant association
was found between blindness and females (odds ratio
[OR] 0.45; 95% CI: 0.22-0.91; p = 0.028) where women
had a lower chance of being blind, whilst 70-79-year-olds
(OR 9.72; 95% CI: 2.87-32.90; p = 0.001) and individuals
> 80 years old (OR 15.27; 95% CI: 4.07-57.29; p = 0.000)
showed a greater probability of being blind than
50-59-year-olds. Significant strong associations were found
between visual impairment and individuals between 70
and 79 years old (OR 2.87; 95% CI: 1.28-6.46; p = 0.012) and
> 80 years old (OR 5.21; 95% CI: 2.16-12.57; p = 0.001). In
contrast, no significant associations were found between
severe visual impairment and age, gender and level of
education. Participants > 70 years old showed 2.9 times
higher odds (95% CI: 1.3-6.5; p = 0.012) of presenting with
VI than individuals who were 50-59 years old.

Discussion

The high percentage of women in the study area and the
sample may be because of a number of reasons including
level of unemployment and the mobility and migration of
male workers to other areas. The scope of the study did not
lend to an explanation of the reasons for refusal of the clinical
examination. The data gathered in this study revealed a
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fairly low prevalence of blindness of 2.1% (95% CI: 1.3-2.8).
All RAAB studies in the eastern region of Africa revealed
similar findings.®#19202122 Whilst the overall prevalence of
blindness was comparatively low in the present study, it is
important to note that there was a paucity of full-time human
resources to address the visual demands of the study area,
which indicated that the problem that existed was significant.
The Provincial Department of Health has since employed
more full-time staff, and further support has been lent by
NGOs.

By extrapolation of prevalence data obtained for the age and
gender distribution in people > 50 years old in the study
area, it can be estimated that 2673 men and 3390 women are
blind, 1374 men and 1776 women are severely visually
impaired, and 8633 men and 7832 women are visually
impaired. The visual acuity cut-off of 6/18 in the RAAB
studies is not reflective of the challenges faced by all
individuals with visual impairment. The cut-off is set to
ensure that resource-limited communities can address the
most critical cases of vision impairment. However, clinical
experience indicates that many individuals find it difficult
to function with 6/18 VA, especially if their work situation
demands better acuity, and the problem of visual impairment
may be underestimated through the RAAB process. Studies
have emphasised the link between vision impairment, and
employment and poverty 2>

The prevalence of blindness in the study sample was higher
amongst men than in women, unlike RAAB studies in
Cameroon” and Western Rwanda.? Multivariate analysis of
gender and blindness showed that women were 0.45 times
less likely to be blind than men (95% CI: 0.22-0.91; p = 0.028).
A meta-analysis conducted by Abou-Gareeb et al.” found that
women bore almost two-thirds of the burden of blindness
in comparison with men. Previous studies have offered
various explanations for women having a greater tendency
to be blind than men. However, the literature has offered no
explanation for the reverse scenario found in this study. It
is recommended that further investigation be conducted to
explore gender-related differences in the burden of blindness
and vision impairment.

Multivariate analyses showed significant associations
between blindness and visual impairment and older age
(> 70 years). Saw et al.*® cited ‘increased prevalence rate
of age-related eye disease and poor access to health care
among the elderly’ as possible reasons for the associated
high prevalence of blindness and increasing age. With the
exception of this study and the RAAB study in Burundi,
all other studies in the East-African sub-region found that
cataract was the leading cause of visual impairment in their
samples. Our study found that uncorrected refractive error
was the primary cause of visual impairment in the sample.
The study methodology did not allow for classification of the
specific types of refractive error or its magnitude. However,
it is possible in this older age group that the myopic shift
induced by age-related nuclear sclerosis could be a reason
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for the higher prevalence of vision impairment owing to
refractive error.”

In keeping with Pascolini and Mariotti,! the present study
found that more than half of the causes of blindness was
attributed to cataracts. According to Naidoo,® a high
prevalence of preventable causes of blindness could
be attributed to a lack of education (knowledge of the
condition); this was evident in the study findings as 61%
of subjects with blindness owing to bilateral cataracts
did not seek intervention because they were "unaware
of treatment’. This finding suggests the need for health
promotion and health education strategies to increase
uptake of services.

The relatively high cataract surgical coverage may be a
reflection of better existing services in the public sector
in South Africa, with the catchment area having a major
hospital that provides cataract services, and the cataract
services in central Durban are easily accessible by public
transport. The cataract surgical coverage was similar to that
of Tanzania (68.9%)" whilst it was slightly lower than that of
Kenya (78%).% Other countries such as Malawi (44.6%)® and
Eritrea (40.8%)° showed lower cataract surgical coverage.
Unlike other studies where men were able to access cataract
services more readily than women, our study revealed
higher cataract surgical coverage amongst women than
men.6,8,19

Unlike other RAAB studies in Africa where gender disparities
in access to cataract surgery was evident,*? our study and
the RAAB study in Kenya® found similar access to cataract
services amongst men and women. This finding suggests
that there was a reasonable uptake of cataract services within
the study area which is a geographically contiguous part of
eThekwini Municipality, consisting of urban and semi-urban
areas. However, the uptake of cataract services in the study
area could differ from that in a rural setting.

Good visual outcomes were observed in eyes operated on
less than 5 years ago, which could be attributed to the public
sector policy to use intraocular lenses (IOLs) for all cataract
surgeries as well as the use of newer procedures such as small
incision cataract surgery (SICS) and phacoemulsification
which tend to produce better visual outcomes.® In those
eyes operated on within the last 5 years of the study, four
eyes (8.2%) could benefit from an upgrade in their refractive
correction. This finding highlights the need for regular
follow-up of patients and modification of prescriptions when
required. The difference in quality of surgical outcomes
between the public and private sectors should not be taken
at face value and warrants further investigation. The higher
number of surgeries in the public sector, and the possibility
of patients of poor socio-economic status having more
complications, needs investigation before firm conclusions
can be made.

Cataract surgical services were accessed by most of the
subjects via public health services despite there being
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a private hospital within easy access of the study area;
this is a consequence of the socio-economic status of the
population and the unaffordability of private services
by this population and is reflective of the broader reality
of South Africa where a majority of people do not have
access to medical insurance (less than 15% of the South
African population are members of private sector medical
schemes).?

Approximately 50% of bilateral vision impairment in the
sample resulted from uncorrected refractive error. This
finding suggests that present systems need to be augmented
to address the refractive error services and particularly
the affordability of spectacles for the community, as
many optometry practices exist in the study area but are
not accessed by the community. According to Vu et al.,*
individuals with uncorrected refractive error experience
decreased vision-related quality of life and display
increasing difficulty in performing vision-related tasks. The
programme of South Africa’s national Department of Health
to employ optometrists in the public sector will address this
challenge as, over the past several years, increasingly more
optometry posts have been created in the public sector.
Clinics within the public sector also source affordable
spectacles to ensure that affordable options are available to
patients.

Conclusion

The prevalence of blindness and vision impairment was
considerably lower in the study sample, than the estimates
suggested by the WHO. The primary cause of blindness and
severe vision impairment was cataract, and uncorrected
refractive error was the major cause of moderate vision
impairment. The impact of blindness and vision impairment
in the community should not be underestimated because,
in many scenarios, communities such as that investigated
do not have appropriate or adequate human resources,
and a backlog of services can easily develop. Furthermore,
health promotion efforts need to be undertaken to improve
knowledge and uptake of services.
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