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ABSTRACT

Objectives To establish the prevalence of self-reported
vision impairment (VI) in Southwest Cameroon and
describe associated care-seeking practices, functional
limitations and economic hardships.

Design A three-stage clustered sampling household
community-based survey.

Setting The Southwest region of Cameroon.
Participants 8046 individuals of all ages residing in the
Southwest region of Cameroon.

Primary and secondary outcome measures Prevalence
of self-reported VI, onset of vision loss, care-seeking
practices, diagnosis and treatment, functional limitations,
economic hardships on household, beliefs about surgical
treatability of blindness and barriers to surgical care.
Results The estimated prevalence of self-reported VI in
Southwest Cameroon was 0.87% (95% Cl 0.62 to 1.21).
Among participants aged >40 years, the prevalence
increased t0 2.61% (95% Cl 1.74 to 3.90). Less than a
quarter of affected participants reported difficulty working
(20.5%) or trouble going to school (12.0%) as a result of
their VI. Yet, over half (52%, n=43) of affected households
experienced significant economic hardships due to the VI.
Residing in an urban setting (aOR 1.16, 95% Cl 1.04 to
1.30) and belonging to a higher socioeconomic status (aOR
1.13, 95% Cl 1.02 to 1.26) were factors associated with
the belief that certain types of blindness were surgically
reversible. Formal care was not sought by 16.3% (n==8) of
affected participants. Cataracts was the leading diagnosis
among participants who did seek formal care (43.2%,
n=16), although 93.8% of these cases were not surgically
treated, primarily due to a lack of perceived need.
Conclusion The prevalence of individuals who report
vision impairment in Southwest Cameroon is considerably
lower than prior published estimates based on visual
physical examinations. Routine community-level screening
and cost financing schemes could improve detection of
pre-clinical eye disease and the utilisation of surgical care.
It could also pre-empt disability and economic hardships
associated with advanced VI in the region.

INTRODUCTION
Vision impairment (VI) is the functional
limitation of the visual system, as a result of a
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Strengths and limitations of this study

» This was a community-based household survey of
the Southwest region of Cameroon that employed a
three-stage cluster sampling framework.

» Demographic, socioeconomic and behavioural data
of over 8000 study participants were collected.

» At times, only the designated family representative
provided information on behalf of all household
members in each sampled household.

» This may have led to an under-reporting of cases
and their associated care-seeking behaviours and
functional impairments.

disease or disorder, which interferes with an
individual’s ability to perform daily activities.
Globally, an estimated 253 million people are
visually impaired, among which 36 million
are blind and 217 million have moderate to
severe vision loss.”> The loss of vision pres-
ents significant consequences to an indi-
vidual, increasing the risk of death, adversely
affecting quality of life, and considerably
impeding economic and educational oppor-
tunities.” VI is a major global public health
issue, particularly in low-income and middle-
income countries (LMICs) where a majority
of the world’s vision impaired are found.*

The WHO estimates that80% of VIis curable
or preventable.' ® Surgically reversible causes
of vision loss, such as cataracts, are particu-
larly prevalent in LMICs and contribute to
significant disability. Cataracts account for
48% of all VI worldwide and are the leading
cause of blindness in LMICs.® Cataract surgery
can be feasibly provided in LMIGs; it is the
second most cost-effective health interven-
tion after vaccinations.” ¥ Several studies in
LMIC settings have also highlighted its posi-
tive impact on improving patients’ autonomy
and productivity.*"!
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Despite their treatability, many people in LMICs still live
with surgically reversible eye conditions. Health system
strengthening and sustainable healthcare financing measures
are needed to address low surgical coverage and poor utilisa-
tion of eye care services.'>'* There is also a critical knowledge
gap on strategies to expand treatment of surgically reversible
VI, particularly in sub-Saharan Africa (SSA) where the lowest
cataract surgical rates are reported.'

To eradicate surgically reversible VI, we need an under-
standing of the care-seeking patterns of persons experi-
encing vision loss in the community and their commonly
held beliefs about the surgical treatment of blindness. Most
community-based studies of surgically reversible blindness
in SSA have focused on establishing the prevalence of VI via
direct physical examinations, but have largely overlooked
perceived impairment and functional disability criteria."”"®
Investigating these factors, however, would provide key infor-
mation on barriers to care and could effectively guide policy
to promote the utilisation of surgical services. To our knowl-
edge, no surveys investigating care-seeking behaviours among
persons reporting a VI had thus far been carried out in the
Central African country of Cameroon. This study aimed to
establish the prevalence and patterns of self-reported VI in
the Southwest region of Cameroon, and describe functional
limitations, economic hardships and care-seeking practices
in this population. We hypothesised that this population
likely experiences significant disability from their vision loss
and may represent a critical group to engage in care.

MATERIALS AND METHODS

Study design and setting

This study was designed as a subanalysis of a broader cross-
sectional community-based survey on injury and unmet
surgical need in Southwest Cameroon."” It followed the
STROBE cross-sectional reporting guidelines.%

The Southwest region is one of two predominantly
Anglophone-speaking areas in Cameroon. It is composed
of 18 health districts, 36 health areas and had an estimated
population of 1 575 224 in 2016.*' *

Study population

The target population consisted of all individuals residing
in Southwest Cameroon. Household members living in
each surveyed household were included in the study popu-
lation. Households without an eligible family representative
(aged =18 years) present or those that denied consent were
excluded from the study.

Sampling method

Enumeration areas were selected using a three-stage cluster
sampling framework. Clusters of nine health districts and
four health areas per district were selected using a proba-
bility proportionate to size. Two health districts (Akwaya and
Bakassi) were excluded from the sampling framework due
to security concerns. Following the selection of clusters at
the first two sampling levels, a starting point was randomly
selected in each sampled health area using geolocation

data. Data collection commenced at the closest settlement
to this starting point. Households were approached contig-
uously and circumferentially until a target sample size of 200
households per cluster was attained. To prevent bias, house-
holds without an eligible family representative present were
approached at least twice.

Sample size calculations

The sample size for the community-based survey, in which
this subanalysis was nested, was calculated to provide 78%
power to detect a 6% yearly incidence of injury (based on
prior population-based surveys in Sub-Saharan Africa).” **
We conducted an additional sample size calculation using a
11.2% prevalence of self-reported visual difficulty in South
Africa to verify that our sample was large enough for our
subanalysis.”” This subcalculation used a precision level of
+1%, 95% CI and design effect of 2 to account for the mult-
cluster sampling framework. A minimum sample size of 7623
was generated.

Study questionnaire development

We adapted our study questionnaire from the Surgeons Over-
Seas Assessment of Surgical Needs (SOSAS) version 3.0. The
SOSAS tool is a household survey designed to measure
unmet surgical need in the community.® It has been vali-
dated in multiple LMIC settings,” # and demonstrated a
94.6% correlation between self-reports of vision loss using
this survey and results of visual physical examinations.™
Our questionnaire was reviewed internally by a panel of
US and Cameroonian clinicians for its relevance and subse-
quently piloted for suitability in Buea, located in Southwest
Cameroon. The questionnaire was modified based on feed-
back obtained during this process.

Training of survey team

A survey team of eight medical and master’s level students
and a practicing physician were trained on the research
protocol and questionnaire, and took an online course on
human subjects training to meet HIPAA compliance require-
ments. Prior to data collection, each survey team member
practised simulated exercises in front of study investigators to
evaluate their interactions with participants. Those demon-
strating proficiency were cleared to proceed with data collec-
tion activities.

Data collection

Data collection occurred over an 8-week period, between
3 January and 3 March 2017. Each target household desig-
nated a family representative who was approached for
consent using a standard oral consent script. If granted,
members of the survey team verbally administered the
questionnaire to the representative who enumerated and
provided information on all members of the household.
Data collected included demographic and socioeco-
nomic indicators. The type of cooking fuel used by the
household served as a marker of socioeconomic status
(SES) since liquid petroleum gas (LPG), as opposed to
wood, correlates with a higher SES in the Cameroonian

context. 2%
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Vision impairment in this study was defined as total or
partial blindness and low vision that cannot be corrected
by visual aids. To identify persons with a VI, family repre-
sentatives were asked if any member of their household
was totally blind or had significant difficulty seeing.
Households reporting a member with total blindness or
significant vision loss (partial blindness or low vision not
corrected by visual aids) were asked to provide additional
information on the onset of vision loss, care-seeking prac-
tices, diagnosis and treatment, barriers to care, functional
limitations and economic hardships associated with the
VI. Visually impaired household members, if present and
not a minor, directly reported this information to the
survey team. Lastly, family representatives were surveyed
on the household’s belief about the surgical treatability of
certain types of blindness (online supplemental table A).

Data management and analysis

Data were stored and manually entered into REDCap,
an encrypted online database.™ Statistical analyses were
conducted using Stata V.14 and adjusted as appropriate
for the clustered sampling framework using the svy
command.™ Descriptive statistics, including frequencies,
proportions, medians and means, were generated. Groups
were compared using the adjusted Wald and Pearson %*
tests as appropriate. Missing data were excluded from anal-
yses, and statistical significance was set at a P value of 0.05.
Factors associated with self-reported VI and the belief that
certain types of blindness can be surgically corrected were
identified through univariate and multivariable analyses.
A multivariable logistic regression model was built using
demographic variables, spoken language in the house-
hold and at health facilities, and socioeconomic indica-
tors. These variables were selected based prior literature
investigating VI risk factors in LMICs. Variables included
in the final model were determined using a backward
stepwise regression procedure. These covariates consisted
of the following: age, urban household setting, use of
LPG as a cooking fuel and the highest education level
achieved by a member of the household.

Patient and public involvement

Patients or the public were not involved in the design,
or conduct, or reporting, or dissemination plans of our
research. The development of the research question
and outcome measures were informed by the need to fill
in critical knowledge gaps and target difficult to access
populations who fail to present to care. The study results
are available to all participants on request.

RESULTS

Characteristics of households and the study population

We approached 1551 households of which 1287 (83%)
consented to participate in the study. Individual data on
8046 participants were collected from consenting house-
holds. The median age of the study population was 20
years (IQR 10-34); over half were female (52%, n=4181).
Most households reported at least one member achieving

a tertiary-level (39.7%, n=3133) or secondary-level
(37.4%, n=2955) education. The vast majority of house-
holds were located in a rural setting (70.7%, n=5620).

Prevalence of VI and associated sociodemographic factors
Eighty-three participants reported conditions of total
blindness (44.6%, n=37) or significant vision loss (55.4%,
n=46). The overall prevalence of self-reported VI in the
study population was 0.87% (95% CI 0.62 to 1.21). This
prevalence increased to 2.61% (95% CI 1.74 to 3.90)
when restricting the study population to individuals aged
240 years. Participants with a self-reported VI were signifi-
cantly older than participants with no VI (p<0.01). More-
over, they were less likely to use LPG (p<0.01) as a source
of cooking fuel—a marker of higher SES. There were no
significant differences between participants with a self-
reported VI and the remaining study population based
on sex and highest education level achieved by a house-
hold member (table 1).

A multivariable logistic regression analysis identified
older age as a significant predictor of a self-reported VI
(aOR 1.06, 95% CI 1.04 to 1.07). The use of LPG as a
cooking fuel in the household was associated with lower
odds of reporting a VI (aOR 0.35, 95% CI 0.19 to 0.64).
Furthermore, residing in an urban setting (aOR 1.16)
and using LPG as a cooking fuel (aOR 1.13) were factors
associated with a household’s belief that certain types of
blindness were surgically reversible (table 2).

Onset of vision loss, functional limitations and economic
hardships

Most participants developed their VI slowly over time
(69.6%, n=55); a minority developed their condition
suddenly (7.6%, n=6). Others were born with their condi-
tion (8.9%, n=7) or developed it following an injury
(8.9%, n=7). The mean vision loss duration among
affected participants was 9.1 years (SD +8.6).

A majority of participants with a self-reported VI
(91.6%, n=76) cited at least one functional limitation due
to their vision loss. Most commonly reported were diffi-
culty working (20.5%); trouble going to school (12.0%);
trouble interacting with others, shopping or travelling
(10.8%); and feeling ashamed or depressed (7.2%). More-
over, 52% (n=43) of participants reporting a VI noted that
their condition had an economic impact on their house-
holds, primarily due to their families’ spending assets,
savings or having to borrow money (48.8%), or their

households earning less money as a result of a subject’s
vision loss (34.9%) (table 3).

Care-seeking practices and barriers to surgery

Approximately 81.9% (n=68) of participants with a self-
reported VI sought formal care. Among participants who
provided information about their care-seeking practices
(n=49), 16.3% (n=8) did not seek treatment for their
condition. Others first sought care from alternative
sources (n=6), including traditional medicine and home
treatment from family or friends (figure 1). Participants
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Table 1 Socioeconomic comparisons of study participants by reported vision impairment status (n=8046)

Characteristics VI? (n=83) No VI (n=7963) P value
Age (mean (95% Cl)) 55 (47 to 63) 23 (23 to 24) <0.001*
Sex 0.275
Male 34 (41.0%) 3831 (48.1%)
Female 49 (59.0%) 4132 (51.9%)
Household possesses a cell phone 77 (93.0%) 7438 (93.4%) 0.518
Highest education level achieved by a member of their household 0.799
No formal school-based education 1(1.3%) 156 (2.0%)
Primary-level education 16 (20.3%) 1631 (20.5%)
Secondary-level education 38 (48.1%) 2917 (36.6%)
Tertiary-level education 24 (30.4%) 3109 (39.0%)
Household setting 0.570
Urban 25 (30.1%) 2308 (29.0%)
Rural 58 (69.9%) 5562 (70.0%)
Usage of cooking fuel in household
Wood 81 (97.6%) 7325 (92.0%) 0.079
Charcoal 4 (4.8%) 1274 (16.0%) 0.016**
Kerosene 7 (8.4%) 1279 (16.1%) 0.05
Liquid petroleum gas (LPG) 16 (19.3%) 3432 (43.1%) 0.004**
Household owns agricultural land 54 (65.1%) 5111 (64.2%) 0.866
Household owns/rents/lives for free in residence 0.318
Own 66 (79.52) 5001 (63.41)
Rent 11 (13.25) 1999 (25.35)
Live for free 6 (7.23) 887 (11.25)

*Represents a p value of <0.05; percentages based on non-missing values.

VI, visual impairment.

cited the high cost of medical care (52.9%, n=9), their
perceptions that their VI was not serious (23.5%, n=4),
their personal preference (17.7%, n=4) and a lack of
awareness that their VI could be treated (5.9%, n=1) as
reasons for not first seeking formal care.

Over two-thirds of participants who sought formal care
received a diagnosis (67.6%,n=46). Among participants
who could recall their diagnosis, most reported a diagnosis
of cataracts (43.2%, n=16), followed by glaucoma (6.2%,
n=6), filariasis (5.4%, n=2) and the presence of a foreign
body (5.4%, n=2). The vast majority of participants had

not obtained surgical treatment after seeking formal care
(95.4%, n=63), including 93.8% (n=15) of reported cata-
ract cases, the primary reasons being a lack of perceived
need (43.4%, n=36) and finances to afford surgery
(14.5%, n=12) (figure 2).

DISCUSSION

This study investigated the prevalence and care-seeking
practices of personsreportinga Vlin Southwest Cameroon.
It also described the functioning and economic impact

Table 2 Factors associated with a belief in the surgical reversibility of certain types of blindness

Variable Unadjusted OR  (95% CI) Adjusted ORt (95% CI)

Age 1.00 0.998 to 1.003 1.00 0.998 to 1.00
Urban household setting 1.17 1.048 to 1.298 1.16* 1.037 to 1.303
Use of LPG as cooking fuel 1.18 1.068 to 1.297 1.13* 1.022 to 1.259
Highest education level achieved by any 1.00 0.993 to 1.016 1.00 0.991 to 1.014

household member

*An asterisk represents a significant OR.

TORs were adjusted for age, urban residence, use of LPG as a cooking fuel and highest education level achieved by a member of the

household.
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Table 3 Functional limitations and economic hardships
associated with a reported VI

Functional limitations (n=83) N (%)
Difficulty working/working in the home 17 (20.5)
Trouble going to school 10 (12.0)
Trouble interacting with others, shopping, 9 (10.8)
travelling

Feeling ashamed or depressed 6(7.2)
Needing assistance dressing, eating or 4 (4.8)
toileting

Difficulty standing or walking or sitting 4 (4.8)
Difficulty picking things up or using arms or 1(1.20)
hands

Household’s economic hardships (n=43) N (%)

Family has spent assets/savings or borrowed 21 (48.8)
money

Family earns less money 15 (34.9)
Family members psychologically affected 9 (20.9)
Person with visual impairment requires 8 (18.6)
caretaker from the household

Harder to afford necessities like food and rent 3 (7.0)

VI, visual impairment.

of VI as a means of understanding barriers to surgical
care utilisation. The study found a 0.87% prevalence
of self-reported VI in the region. Although this preva-
lence increased to 2.61% among high-risk individuals
(aged 40 years or older), it was still considerably lower
than prior estimates of VI in the region based on visual
physical examinations (10.2% in Muyuka district, 4.4%
in Limbe).' ' The discrepancy between prevalence esti-
mates of reported versus examination-detected VI has
important implications for policy improvements in South-
west Cameroon. It suggests that a substantial proportion
of individuals harbouring progressive eye disorders may

SUBJECTS WITH A SELF-REPORTED VI
n=83

N
[ I
NO CARE SOUGHT
SOUGHT CARE n=g
(16.3%)
- 1 - 1 _

Formal Medical Care

Home Treatment ’l:\ith-based Healing ’ T;laeddlitéf::l

First option | First option Second option First option
n=63 n=3 n=1 n=3

(84%) (6.8%) (2.4%) (6.8%)

Second option

Third option Second option
n=1 n=1 n=4

(4%) (2.4%) (8.9%)

Figure 1 Care-seeking practices among study subjects with
a perceived vision impairment (VI). Percentages based on
non-missing values.

not be aware of their visual problems. It also highlights
a critical role for routine screening to detect pre-clinical
eye disease and pre-empt disability associated with more
advanced VI.

Participants who reported a VI were more likely to
belong to households of lower SES, corroborating prior
evidence linking poverty to blindness.** > Moreover,
being of a higher SES and residing in an urban setting
were predictive factors of a participants’ belief that
certain blindness were surgically reversible. These find-
ings raise concerns about socioeconomic disparities in
access to eye health education and services in the region.
Indeed, economic analyses have demonstrated that the
use of fee-forservice in Cameroon has created an ineq-
uitable health system where access to care is largely
dependent on income. Moreover, the distribution of
health providers in Cameroon is largely concentrated in
urban settings, which has resulted in disparities in health
outcomes between socioeconomic groups in rural and
urban areas.”® Although this study does not specifically
investigate sources of health information, identifying
where people receive health information, particularly
rural populations, could help develop effective strategies
for disseminating eye health education across Southwest
Cameroon.

Our findings also revealed low surgical care utilisation
among participants with a selfreported VI. Over 90%
of reported cataract cases were not surgically treated,
despite surgery being a highly effective intervention to
recover vision loss from this condition.” Surgery is espe-
cially recommended when the patient’s VI detrimentally
affects their quality of life. Though most affected partic-
ipants reported at least one limitation as a result of their
VI, this deficit may not have had a major impact on their
functioning. For instance, less than a quarter of affected
participants revealed difficulty working or going to
school. These results could imply that many participants
with a self-reported VI may not be experiencing signifi-
cant enough functional limitations compelling them to
obtain surgical treatment. Indeed, 43% of participants
reporting a VI did not perceive a need for surgery. This
perception along with the high cost of care were the
most significant barriers to obtaining surgical care, which
suggests that competing priorities and limited disposable
income may influence people’s decisions to prioritise
surgical treatment. This is particularly relevant if they do
not perceive their VI to have a major impact on their day-
to-day activities.

The high cost of care placed a significant economic
burden on households with a visually impaired member,
as nearly half of these families reported having to spend
assets or borrow money to treat the member’s condi-
tion. The absence of universal health coverage and
cost financing schemes prevent many in LMICs from
accessing needed surgical treatment.”” Cost restructuring
mechanisms are thus critically needed to make eye care
services more accessible to populations in Cameroon.
The Cameroonian government should engage with the
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Unknown
Fear or mistrust
Lack of time
Surgery planned but not yet received
Lack of resources (eg, staff, surgical facility)
Lack of finance

No perceived need

10 20 30 40 50
Percentage(%)

Figure 2 Barriers to obtaining surgery among subjects with a perceived vision impairment.

private sector and international donors to prioritise and
scale up surgical capacity in the country, particularly in
rural areas. Adapting the Aravind model of eye care to
the Cameroonian setting could be a potential solution
to meet the current demand for cataract surgery. This
social enterprise model enables the provision of cataract
surgeries to the poor at low or no cost by relying on cross-
subsidisation schemes and a high volume of services. A
new hospital in Cameroon (The Magrabi ICO Cameroon
Eye Institute) was recently allocated a cataract bond to
establish the Aravind model of care.”® There is thus an
opportunity for future studies to investigate whether this
model of care is replicable and sustainable in the sub-
Saharan African context.

Limitations

A number of limitations should be noted. Data were at
times only collected from one designated representative
in each sampled household who provided information
on behalf of all other household members. This repre-
sentative may not have always been aware of every aspect
influencing a subject’s care-seeking behaviour, as it would
depend on the household dynamics and the relationship
that particular respondent had with other members of the
household. Thus, the prevalence of reported VI and its
impact on functioning could have been underestimated.
Future population-based surveys relying on self-reports
should preferably collect data directly from individual
participants to ensure greater accuracy and completeness
of information about patterns of vision loss, beliefs and
practices. Findings for this study are specific to the South-
west region, and may not be generalisable to other areas
of Cameroon and sub-Saharan Africa.

CONCLUSION

The prevalence of selfreported VI in Southwest
Cameroon is lower than examination-based estimates
of visual deficits, underscoring the need for routine

screening at the community level to pre-empt disability.
Although self-reported VI did not significantly impact
functioning among affected individuals, it was associated
with economic hardships on their households. Surgical
treatment among participants reporting a VI was low,
primarily due to the prohibitive cost of care and the
perception that surgery was not necessary. Cost restruc-
turing mechanisms and eye health education are critically
needed to improve surgical care utilisation in the region,
particularly among populations in rural and low-income
households. Health promotion approaches should specif-
ically target patients at risk of opting out of care, ensuring
they understand the benefits of surgery in reversing
visions loss and reducing disability.
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