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Abstract

Objective: In this study, we aimed to determine the prevalence of visually significant cataract and

associated factors among older people attending community ophthalmic services in the central

Gondar Zone, Northwest Ethiopia.

Methods: We conducted a community outreach-based cross-sectional study among adults aged

�40 years in the central Gondar Zone from 30 May to 15 June 2021. We used systematic random

sampling to select study participants. Interviewer-administered questionnaires and ocular exami-

nations were performed and the data recorded. We applied binary logistic regression to identify

factors associated with visually significant cataract.

Results: A total of 821 participants were included, with median age 57 years. The prevalence of

visually significant cataract was 29.1% (95% CI: 26.1–32.0). Age �80 years (adjusted odds ratio

[AOR]¼ 16.9; 95% CI: 7.5–38.4), rural residence (AOR¼ 1.7; 95% CI: 1.02–2.7), unmarried

status (AOR¼ 1.9; 95% CI: 1.2–3.2), illiteracy (AOR¼ 2.9; 95% CI: 1.4–6.1), unemployed
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status (AOR¼ 1.7; 95% CI: 1.1–2.7), and sunlight exposure �5 hours per day (AOR¼ 1.6; 95%

CI: 1.04–2.4) were significantly associated with visually significant cataract.

Conclusion: In this study, visually significant cataract was found to be high, which requires

immediate public health intervention.
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Introduction

According to the World Health
Organization (WHO), cataract is defined
as clouding of the lens of the eye that pre-
vents clear vision.1 Globally, cataract is the
leading cause of avoidable blindness, and
65.2 million people are visually impaired
owing to cataract.2 The burden of cataract
is higher in older populations, with 15.2 and
78.8 million people aged �50 years who are
blind or have moderate to severe visual
impairment owing to cataract, respectively.3

A systematic review showed that cataract
is a public health problem in Sub-Saharan
Africa, accounting for more than 46% of
cases of blindness.4 In Ethiopia, cataract is
the main cause of blindness and low vision,
contributing to 49.9% of blindness and
42.3% of low vision cases.5 Community
and institutionally based studies conducted
in Ethiopia have revealed that the prevalence
of cataract ranges from 9.7% to 57%.6–8

Evidence shows that cataract is associat-
ed with older age, female sex, diabetes, sun-
light exposure, smoking, and low
socioeconomic status.8–11 Individuals with
visually significant cataract experience dete-
rioration of visual acuity, loss of contrast
sensitivity, difficulty with glare, and altered
color discrimination. These conditions
affect patients’ ability to perform daily
tasks, leading to reduced quality of life.12–14

Studies conducted in different countries

have reported that the cost of treatment,

distance to eye care services, waiting until

the cataract is mature, fear of cataract sur-

gery, lack of awareness about cataract, lack

of an escort, and perception of no need for

cataract surgery are the main barriers to

treating cataract.15–20

Despite cataract being a public health

problem in Ethiopia and a common finding

in clinical practice and at community eye

care services, there is little evidence on the

magnitude and associated factors of visual-

ly significant cataract in the country, and

that which is available is outdated. In addi-

tion, none of the available evidence covers

our study area. Thus, the main objective of

this study was to determine the prevalence

and associated factors of visually significant

cataract among older people attending

community ophthalmic services in central

Gondar Zone, Northwest Ethiopia, 2021.

This study will provide new information

for stakeholders to design appropriate

strategies and mobilize resources to reduce

the burden of visually significant cataract in

Ethiopia.

Methods

Study design and area

We conducted a community outreach-based

cross-sectional study among older people in
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Chuahit and Tekledingay in the central
Gondar Zone of Northwest Ethiopia from
30 May to 15 June 2021. Tekledingay is a
town in Lay Armachiho district, 767 kilo-
meters from Addis Ababa. Chuahit is a
town in Dembiya district and is located
783 kilometers from Addis Ababa.
According to a University of Gondar
Tertiary Eye Care and Training Center
report, 293,927 individuals received eye
care services in outreach programs from
2008 to 2019. Services included cataract
extraction, trichiasis surgery, refraction
with optical correction, and medical therapy.

Study population and sampling

All individuals aged �40 years who
attended community ophthalmic services
were the source population and all individ-
uals aged �40 years who attended the
selected community ophthalmic services
sites were the study population.

All adults aged �40 years who attended
the selected community ophthalmic service
sites during the study period were included
in the study. Eligible adults with an active
ocular infection and ocular injury at presen-
tation were excluded from the study.

The sample size was determined using
the single population proportion formula,
with an expected proportion of visually sig-
nificant cataract of 50%, 95% confidence
level, and 5% desired precision, a design
effect of 2, and 10% non-response rate.
According to these parameters, the final
calculated sample size was 845.

A multistage sampling technique was
used to select the study sample. Using a
simple random sampling technique, two
catchment districts with community oph-
thalmic services were selected from among
nine catchment districts in the central
Gondar Zone. Proportional allocation was
applied to the selected community ophthal-
mic service sites to select the study sample.
Through systematic random sampling, 821

study participants were selected from a

total of 3500 older people who attended

the community ophthalmic service sites

during the data collection period.

Operational definitions

A cataract was defined as any opacity of the

crystalline lens in the pupillary area. In this

study, visually significant cataract was

defined as having a cataract in one or

both eyes with visual acuity less than or

equal to 6/60 in the cataractous eye, and

cataract as the primary cause of visual

impairment in that eye.
Post-operative visual acuity was catego-

rized as normal (visual acuity �6/18), bor-

derline (visual acuity <6/18 to �6/60), or

poor (visual acuity <6/60), according to

the WHO criteria for postoperative visual

acuity.21

In this study, smokers were defined as

individuals who smoked at least one ciga-

rette per day.
Regarding awareness about cataract,

participants who responded “yes” to the

question “Have you ever heard about cata-

ract?” were considered to be aware of cata-

ract. Participants who responded “yes” to

the question “Have you ever heard about

cataract surgery?” were considered to be

aware of cataract surgery.
Participants who were exposed to sun-

light for 5 hours or more per day were con-

sidered exposed whereas those with sunlight

exposure less than 5 hours per day were

considered non-exposed.
Study participants’ age groupings were

categorized as 40–49, 50–59, 60–69, 70–79,

and �80 years.8 Current marital status was

categorized as unmarried (single, divorced,

or widowed) and currently married.

Data collection procedures

Four trained, senior optometrists partici-

pated in the data collection. Data were
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collected using a pre-tested, structured
questionnaire combined with an ocular
examination. The questionnaire covered
sociodemographic characteristic, behavior-
al factors, medical and ocular history, and
barriers to the uptake of cataract surgery. A
history of diabetes and hypertension were
assigned for participants who had a con-
firmed previous diagnosis of diabetes or
hypertension and were presently taking
the respective medications.

Visual acuity was tested in each eye using
the Snellen eye chart at 6 meters. A pen
torch, 2.5� magnifying loupe, and direct
ophthalmoscope were used to detect the
presence of cataract and to confirm cataract
as the primary cause of vision loss.

Data quality assurance and analysis

Data quality was controlled using a pre-
tested structured questionnaire. Data col-
lectors received training and an optometrist
provided supervision during data collec-
tion. The completeness of the data was
checked onsite during the data collection
and data entry period by the principal
investigators.

After data collection, the collected data
were coded and entered into EPI Info ver-
sion 7 and then exported into IBM SPSS
version 20 for analysis (IBM Corp.,
Armonk, NY, USA). Descriptive statistics
such as mean, median, and frequency were
calculated. Additionally, the analysis was
performed using binary logistic regression.

All variables with a P-value <0.2 in the
bivariable analysis were entered into a mul-
tivariable binary logistic regression model
to determine statistically significant predic-
tors for the occurrence of visually signifi-
cant cataract. The strength of association
was computed with an adjusted odds ratio
(AOR) with a 95% confidence interval (CI).
Multicollinearity was checked using vari-
ance inflation factor and tolerance. The fit-
ness of the model was assured using the

Hosmer–Lemeshow goodness-of-fit test.

Variables with a P-value< 0.05 in multivar-

iable binary logistic regression were consid-

ered statistically significant.
The reporting of this study follows

the Strengthening the Reporting of

Observational Studies in Epidemiology

(STROBE) cross-sectional reporting

guidelines.22

Ethical approval

This study was conducted in accordance

with the principles laid down in the

Declaration of Helsinki. Ethical approval

was obtained from the Institutional

Ethical Review Board of the University of

Gondar, College of Medicine and Health

Sciences, School of Medicine. Written

informed consent was obtained from all

study participants after explaining the pur-

pose of the study. Participants were

informed about their right to withdraw

from the study at any time during the inter-

view and examination. The selected study

participants received no incentive and

were not exposed to any risk. The privacy

and confidentiality of study participants

were ensured by avoiding the use of person-

al identifiers in data collection tools, and

the data were locked with a password.
Study participants with significant visual

impairment owing to lens-induced and

post-operative complications were immedi-

ately referred to the University of Gondar

tertiary eye care and training center for fur-

ther investigation and management.

Results

A total of 821 adults participated in this

study, with a response rate of 97.2%. The

age range for participants was 40 to 91

years, and 486 (59.2%) were men. Among

the total study participants, 508 (61.9%)

were rural dwellers and 665 (81%) were
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married. Seventy-four percent of study par-
ticipants were illiterate (Table 1).

Among the total, 47 (5.7%) and 40
(4.9%) participants had a known history
of hypertension and ocular injury, respec-
tively. Most (68.8%) study participants
had never had an eye examination in their
lifetime (Table 2).

The overall prevalence of cataract in this
study was 37.1% (95% CI: 34.1–40.2) and
the prevalence of visually significant cata-
ract was 29.1% (95% CI: 26.1–32.0).
Among the 821 study participants, 79
(9.6%; 95% CI: 7.4–11.8) had a history of
prior cataract surgery. Among 79 patients
who had undergone prior cataract surgery,
27 (34.2%) had poor visual acuity (Table 3).

Visually significant cataract was more
prevalent in participants aged �80 years
(57.8%), those living in a rural area
(37.8%), and among men (29.6%) (Table 4).

In bivariable logistic regression analysis,
age, residence, marital status, educational
status, occupational status, monthly
income, health insurance, sunlight expo-
sure, use of spectacles, history of eye exam-
ination, and history of prior cataract
surgery were positively associated with visu-
ally significant cataract. However, multi-
variable binary logistic regression analysis
indicated that age, residence, marital
status, educational status, occupational
status, and sunlight exposure were signifi-
cantly associated with visually significant
cataract, as detailed below (Table 5).

According to AOR values, the risk of
developing visually significant cataract for
those participants aged 60–69, 70–79, and
�80 was 8.2 times (95% CI: 4.3–15.8),
13.7 times (95% CI: 6.9–27.2), and 16.9
times (95% CI: 7.5–38.4) greater, respec-
tively, than the risk among participants
aged 40–49 years (P< 0.0001).

Participants with rural residences were
1.7 times more likely to develop visually sig-
nificant cataract than urban residents (95%
CI: 1.02–2.7; P¼ 0.04). Participants who

were unmarried were 1.9 times more likely

to develop visually significant cataract than

their married counterparts (95% CI: 1.2–

3.2; P¼ 0.008).
The odds of visually significant cataract

were 2.9 times higher for illiterate partici-

pants as compared with participants who

were literate (95% CI: 1.4–6.1; P¼ 0.004).

Unemployed participants were 1.7 times

more likely to have visually significant

Table 1. Sociodemographic and economic char-
acteristics of study participants attending commu-
nity ophthalmic services in central Gondar Zone,
Northwest Ethiopia (N¼ 821).

Variable Frequency Percent

Age (years)

40–49 254 31.0

50–59 185 22.5

60–69 162 19.7

70–79 156 19.0

�80 64 7.8

Sex

Male 486 59.2

Female 335 40.8

Residence

Rural 508 61.9

Urban 313 38.1

Current marital status

Currently unmarried 156 19.0

Currently married 665 81.0

Educational status

Illiterate 607 73.9

Literate 214 26.1

Occupational status

Employed 527 64.2

Unemployed 294 35.8

Monthly income (Ethiopian birr)

�1000 402 49.0

1001–2000 247 30.0

�2001 171 21.0

Health insurance

Yes 288 35.1

No 533 64.9

Had an escort

Yes 680 82.8

No 141 17.2
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cataract than those who were employed
(95% CI: 1.1–2.7; P< 0.01).

Participants who were exposed to sun-
light �5 hours per day were 1.6 times
more likely to have visually significant cat-
aract than those with <5 hours per day of
sunlight exposure (95% CI: 1.04–2.4;
P¼ 0.03) (Table 5).

The main barriers to treating cataract
reported by study participants were the
cost of cataract surgery (30.1%) followed
by waiting until the cataract is mature
(25.5%) and distance to eye care services
(14.7%) (Table 6).

Discussion

In the current study, the overall prevalence

of cataract among adults aged �40 years

was 37.1% (95% CI: 34.1–40.2). This

result was higher than the prevalence in

studies conducted in Abeshge and Kebena

districts in central Ethiopia (9.7%),6

Merhabete in North Shoa, Ethiopia
(11.4%),7 Nigeria (19.8%),23 India

Table 2. Past ocular history and behavioral
characteristics of older people attending
community ophthalmic services in central Gondar
Zone, Northwest Ethiopia (N¼ 821).

Variable Frequency Percent

History of diabetes mellitus

Yes 27 3.3

No 794 96.7

History of hypertension

Yes 47 5.7

No 774 94.3

History of ocular injury

Yes 40 4.9

No 781 95.1

History of eye examination

None 565 68.8

Within the past 2 years 173 21.1

More than 2 years earlier 83 10.1

Use of spectacles

Yes 49 6.0

No 772 94.0

History of ocular self-medication

Yes 46 5.6

No 775 94.4

Use of traditional medication

Yes 24 2.9

No 797 97.1

Sunlight exposure (hours per day)

<5 493 60.0

�5 328 40.0

Smoking cigarettes

Yes 6 0.7

No 815 99.3

Table 3. Prevalence of cataract, visually significant
cataract, and prior history of cataract surgery
among older people attending community
ophthalmic services in central Gondar Zone,
Northwest Ethiopia (N¼ 821).

Characteristic Frequency Percent

Cataract in either eye

Yes 305 37.1

No 516 62.9

Laterality of cataract (n¼ 305)

Unilateral 81 26.6

Bilateral 224 73.4

Visually significant cataract in either eye

Yes 239 29.1

No 582 70.9

Laterality of visually significant cataract (n¼ 239)

Unilateral 65 27.2

Bilateral 174 72.8

History of prior cataract surgery

Yes 79 9.6

No 742 90.4

Laterality of prior cataract surgery (n¼ 79)

Unilateral 53 67.1

Bilateral 26 32.9

Presenting visual acuity (PVA) with prior

cataract surgery

Normal vision

(PVA � 6/18)

27 34.2

Borderline (PVA< 6/18

to � 6/60)

25 31.6

Poor vision (PVA< 6/60) 27 34.2

Awareness about cataract (n¼ 305)

Yes 127 41.6

No 178 58.4

Awareness about cataract surgery (n¼ 305)

Yes 127 41.6

No 178 58.4
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(24.9%),24 Sweden (29.2%),11 Poland
(12.1%),25 and China (23.1%).26 This dis-

crepancy could be attributed to differences

in sociodemographic characteristics of the

study populations as well as differences in
study settings and availability and accessi-

bility of cataract surgical services in the

study areas. However, the prevalence in

our study was lower than those in reported
in Debre Markos Hospital, Ethiopia

(57%),8 Tamil Nadu (62.8%),27 and

Russia (44.6%).28 These differences might
be owing to variations in the study popula-

tions, sample sizes, and study areas. For

instance, most participants in studies con-

ducted in Tamil Nadu and Russia were
aged �50 years. With increased age, the

occurrence of cataract also increases.

Moreover, the study in Tamil Nadu was

conducted in a rural community and most
participants were women. Evidence shows

that the burden of cataract is more preva-

lent among rural residents and women

owing to limited access to cataract surgical
services and poor awareness about cataract

and its management.
The prevalence of visually significant

cataract in this study was 29.1% (95% CI:

26.1–32.0), which was lower than that
reported in South Africa (44%).29 This

might be attributable to characteristics of

the study population and study setting.

The study in South Africa was conducted
in a remote rural community with limited

access to cataract surgical services.

However, our prevalence was remarkably

higher than the rates reported in
Singapore (10.6%),30 Sri Lanka (14.6%),31

Indigenous Australia (4.2%),32 and the

United States (1.92%).33 The possible rea-
sons for the different findings include the

availability and accessibility of eye care

services that provide cataract surgery and

differences in the operational definition of
cataract.

In the current study, the prevalence of

visually significant cataract was significant-

ly associated with age and increased with
older ages. For instance, participants aged

�60 years were 8.2 times more likely to

have visually significant cataract. This finding

is supported by studies done in Debre
Markos Hospital, Ethiopia,8 Kenya,34 South

Africa,29 Sri Lanka,31 Indigenous Australia,32

and Russia.28 With older age, oxidative
damage to the lens protein could increase

Table 4. Age-, sex-, and residence-specific prevalence of cataract and visually significant cataract among
older people attending community ophthalmic services in central Gondar Zone, Northwest Ethiopia.

Variable

Visually significant

cataract (n¼ 239)

Frequency (%)

Cataract (n¼ 305)

Frequency (%)

Prior cataract

surgery (n¼ 79)

Frequency (%)

Age (years)

40–49 15 (5.9) 20 (7.9) 2 (0.8)

50–59 34 (18.4) 52 (28.1) 6 (3.2)

60–69 68 (42.0) 88 (54.3) 21 (13.0)

70–79 85 (54.5) 103 (66.0) 32 (20.5)

�80 37 (57.8) 42 (65.6) 18 (28.1)

Sex

Male 144 (29.6) 177 (36.4) 52 (10.7)

Female 95 (28.4) 128 (38.2) 27 (8.1)

Residence

Rural 192 (37.8) 237 (46.7) 59 (11.6)

Urban 47 (15.0) 68 (21.7) 20 (6.4)
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owing to prolonged sunlight exposure and a
reduced level of antioxidant nutrients.35

The prevalence of visually significant
cataract was higher among rural residents

(37.8%) than urban ones (15%). Rural res-
idents were 1.7 times more likely to have
visually significant cataract than those
with urban residence. A study in India36

Table 5. Factors associated with visually significant cataract among older people attending community
ophthalmic services in central Gondar Zone, Northwest Ethiopia (N¼ 821).

Variables

Visually significant

cataract

COR (95% CI) AOR (95% CI) P-valueYes No

Age (years) <0.0001
40–49 15 239 1.00 1.00

50–59 34 151 3.6 (1.9–6.8) 3.1 (1.6–6.0)

60–69 68 94 11.5 (6.3–21.2) 8.2 (4.3–15.8)

70–79 85 71 19.1 (10.4–35.1) 13.7 (6.9–27.2)

�80 27 37 21.8 (10.6–44.9) 16.9 (7.5–38.4)

Residence 0.04

Rural 192 316 3.4 (2.4–4.9) 1.7 (1.02–2.7)

Urban 47 266 1.00 1.00

Current marital status 0.008

Currently unmarried 58 98 1.6 (1.1–2.3) 1.9 (1.2–3.2)

Currently married 181 484 1.00 1.00

Educational status 0.004

Illiterate 226 381 9.2 (5.1–16.5) 2.9 (1.4–6.1)

Literate 13 201 1.00 1.00

Occupational status <0.01
Employed 141 386 1.00 1.00

Unemployed 98 196 1.4 (1.1–1.9) 1.7 (1.1–2.7)

Monthly income (Ethiopian birr) 0.26

�1000 156 246 5.4 (3.2–9.2) 0.7 (0.3–1.4)

1001–2000 65 182 3.1 (1.7–5.4) 0.9 (0.5–2.0)

�2001 18 154 1.00 1.00

Health insurance 0.37

Yes 102 186 1.6 (1.2–2.2) 1.2 (0.8–1.7)

No 137 396 1.00 1.00

Sunlight exposure (hours per day) 0.03

<5 116 377 1.00 1.00

�5 123 205 2.0 (1.4–2.6) 1.6 (1.04–2.4)

Use of spectacles 0.27

Yes 4 49 1.00 1.00

No 235 537 4.9 (1.8–13.8) 2.0 (0.6–6.6)

History of eye examination 0.56

None 143 422 1.00 1.00

Within past 2 years 70 103 2.0 (1.4–2.9) 1.2 (0.7–1.9)

More than 3 years earlier 26 57 1.3 (0.8–2.2) 0.8 (0.4–1.7)

History of prior cataract surgery 0.39

Yes 43 36 3.3 (2.1–5.3) 1.3 (0.7–2.5)

No 196 546 1.00 1.00

CI, confidence interval; COR, crude odds ratio; AOR, adjusted odds ratio.
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reported similar findings. Individuals living
in a rural area have poorer access to cata-
ract surgery and their activities of daily
living might not require high visual acuity,
leading to late presentation to eye care serv-
ices and an increased burden of cataract.
However, studies conducted in China37

and Taiwan38 reported that urbanization
was a significant factor in the development
of cataract. This controversial finding
requires further research focused on the
impact of residence on cataract
development.

In our study, unmarried participants
were 1.9 times more likely to have visually
significant cataract than their married
counterparts. This finding is in line with
studies conducted in Debre Markos
Hospital,8 South Africa,29 and multicenter
studies in Kenya, the Philippines, and
Bangladesh.39 Unmarried status (widowed,
divorced, and single) could lead to visually
significant cataract owing to a lack of social
support and having poor information con-
cerning eye care services, including cataract
surgery.40 This finding suggests that unmar-
ried individuals require a multidisciplinary
approach to reduce the burden of cataract.

The current study findings indicated that
the odds of visually significant cataract
were 2.9 times greater in illiterate partici-
pants than literate ones. Studies in India,24

Sri Lanka,31 and Singapore30 have reported

similar findings. Illiterate individuals may
have low detailed visual demands in per-
forming daily living activities, which con-
tributes to delayed uptake of cataract
surgery. Illiterate individuals might also
have poor awareness about cataract and
cataract surgery, and they may have high
sunlight exposure owing to working
conditions.

Similarly, unemployed participants were
1.7 times more likely to have visually signif-
icant cataract than those who were
employed. This result is in agreement with
results of a study in South Africa.29

Unemployed individuals might have less
income and be less able to afford the costs
of eye care services as well as limited access
to information about cataract in the
workplace.

Participants with �5 hours per day of
sunlight exposure were 1.6 times more
likely to have visually significant cataract
than those exposed to fewer than 5 hours
per day of sunlight. This finding is consis-
tent with those of studies conducted in
Taiwan,38 Taizhou City, China,41 and the
United States.10 Sunlight can cause cataract
as a result of damage to the crystalline lens
epithelium cells by triggering the release of
free radicals. This finding indicates that
reducing sunlight exposure through differ-
ent mechanisms is important to prevent
visual disability owing to cataract.

Table 6. Barriers to uptake cataract surgery among study participants with visually significant cataract,
Northwest Ethiopia (N¼ 239).

Reason Frequency Percent

Cost of cataract surgery 72 30.1

Waiting until the cataract is mature 61 25.5

Distance to eye care services 35 14.7

Lack of an escort 24 10.1

One eye has adequate vision so perceives no need for treatment 19 7.9

Lack of time owing to running family business 17 7.1

Other* 11 4.6

*Includes transportation (n¼ 4), fear of surgery (n¼ 3), able to perform daily activities with the condition (n¼ 2), and

taking traditional medicine (n¼ 2).

Tegegn et al. 9



Our study findings were representative of

the target population; however, the study

design was cross-sectional so the actual

cause of visually significant cataract could

be determined according to our data.

Wealth index evaluation was not used to

assess the effect of income. As a result, the

AOR estimation might have less predictive

value.
In this study, the prevalence of visually

significant cataract was high in the study

population, which requires immediate

public health intervention. Age, residence,

marital status, educational status, occupa-

tional status, and sunlight exposure �5

hours per day were significantly associated

with visually significant cataract. The main

barriers to cataract surgery reported by

study participants were the cost of surgery,

waiting until the cataract is mature, and dis-

tance to eye care services. Our findings indi-

cate that effort is needed to raise public

awareness about cataract and its manage-

ment, provide adequate cataract surgery

with an affordable cost, and design appro-

priate strategies for the provision of regular

vision screening for populations with low

socioeconomic status.
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