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ABSTRACT

Purpose: Women bear an inequitable burden of blinding conditions compared to men primarily
because they have more limited access to eye care services. This systematic review sought
evidence regarding interventions to increase gender equity in eye care.

Methods: We searched MEDLINE, Cochrane Central Register of Controlled Trials, EMBASE, and
EBSCO CINAHL, and contacted experts to identify studies in low- and middle-income countries of
health services interventions for age-related cataract, childhood cataract, and trachoma. Eligible
studies could be clinical trials or observational studies, but had to present sufficient data for
intervention effects to be estimated separately for women and men.

Results: We included four cluster RCTs and nine observational studies. All were judged to have
serious risk of bias. Six studies examined interventions involving training rural community volun-
teers to identify, educate and assist individuals with unmet eye care needs. Interventions were
associated with reduced gender inequities in all-cause blindness, clinic attendance, cataract
surgery coverage and trachoma treatment coverage (low-to-very low quality evidence). Studies
in Nepal and Tanzania examining a multicomponent intervention to improve follow-up after
pediatric cataract surgery found reduced gender inequities in follow-up rates at 10 weeks (low
quality evidence).

Conclusion: Limited evidence exists to inform health service planners regarding interventions to
reduce gender inequity in visual impairment and blindness. Training community volunteers to
identify and counsel affected individuals, and empower them to circumvent or challenge socio-
economic barriers to accessing care holds promise. Future interventions ought to explicitly
consider gender in their design and implementation, and incorporate high-quality evaluation
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efforts.

Introduction

Gender is an important determinant of eye health. In
2015, women accounted for 56% of the world’s
36 million blind people and 55% of the 217 million
people with moderate-to-severe visual impairment
(defined as a presenting visual acuity <6/18 but >3/60)."

Gender differences in the risk of blindness and visual
impairment have been found to exist in all regions of
the world and among all age groups." Globally, uncor-
rected refractive error and cataract are the most signif-
icant treatable causes of avoidable visual impairment.
Macular degeneration and glaucoma are the next most
significant contributors, while trachoma is still an
important contributing condition in parts of Africa.”
Women experience higher risks of blindness than men

from cataract, uncorrected refractive and
trachoma.’

Gender differences in eye health probably result
from a number of factors, which vary somewhat by
eye condition and region of the world. However, except
that women have a longer average life expectancy, there
is little evidence that biological sex-based differences
contribute significantly. A factor that does appear to
be important is that women in many societies have
poorer access to health care services than men. For
example, adult women have lower cataract surgical
coverage rates than men in the majority of low- and
middle-income countries surveyed, even though they
account for a larger percentage of the population in
need.” Similarly, in Sub-Saharan Africa, East Asia and

the Pacific, and South Asia, girl children are less likely
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than boys to have surgery for bilateral cataracts,
a condition that shows no gender predilection in high-
income countries.*

In patriarchal societies, the relative social positions of
women and men render women less able to access and
utilize health care. In Tanzania, researchers have found
that women tend to be less able to obtain cataract surgery
than men because they have less say over household finan-
cial resources and because there is a societal perception that
older men play a more significant community role than
older women, and consequently have a greater need for
sight.” This empowers men to ask for family support in
obtaining surgery, while making women more likely to
accept their visual impairment.”

Global efforts to combat blindness and visual impair-
ment necessitate a substantial improvement in access to eye
health services in low- and middle-income countries, where
the burden of disease is greatest.' Recognizing that women
and girls face particular barriers in accessing care, policy
makers and programme planners ought to be aware of the
potential for gender differences in the effects of interven-
tions to improve access to eye care services, and ought to
give preference to interventions with the potential to reduce
existing gender inequities. We carried out a systematic
literature review to synthesize the impact of existing eye
health services interventions on gender equity.

Materials and methods
Literature search

We searched the MEDLINE, Cochrane Central Register
of Controlled Trials, EMBASE, and EBSCO CINAHL
databases (up to October 16, 2017) for published stu-
dies of interventions in low- and middle-income coun-
tries aimed at improving access to care for age-related
cataract, childhood cataract, and trachoma. Expecting
to find few controlled clinical trials, we did not include
limits related to study design in our search. The search
terms used are shown in Supplementary Table 1. We
hand searched reference lists of included articles and
contacted experts in the field for additional relevant
published and unpublished studies.

Inclusion and exclusion criteria

Studies were included if they were designed to estimate the
“treatment effect” of an intervention to improve access to
prevention or treatment services for one or more of the
ophthalmic conditions of interest. Experimental, quasi-
experimental, and non-experimental designs were eligible,
provided there was an adequate comparison group who
had not received the intervention. Studies comparing

purely pharmaceutical or surgical interventions or physical
infrastructure development were excluded. Eligible study
participants were adults or children residing in countries
defined by The World Bank as low- or middle-income.’
Eligible outcomes included relative or absolute differences
in rates of blindness or visual impairment due to the
ophthalmic conditions of interest, differences in rates of
health services utilization (e.g. treatment coverage or sur-
gery uptake) among eligible individuals with the conditions
of interest, or any estimate of a gender differential in the
effect of an intervention (e.g. difference-in-differences esti-
mate). Studies were excluded if they did not include both
female and male participants or if they did not present
sufficient information for intervention effects to be esti-
mated separately for women and men.

Eligibility screening and data extraction

A single reviewer (G.D.M.) screened titles and abstracts
and retrieved full articles meeting the inclusion criteria.
Full text articles were reviewed by two individuals (G.
D.M., K.B.) to confirm eligibility. Data extraction was
performed by a single reviewer (G.D.M) using
a standardized template.

Risk of bias assessment

A single reviewer (G.D.M) assessed each study for risk
of bias. For Randomized Controlled Trials (RCTs) the
Cochrane Collaboration’s tool was used to categorize
risk of bias as “Low”, “High”, or “Unclear”.” For non-
randomized studies we used the Risk Of Bias In Non-
randomized Studies of Interventions (ROBINS-I) tool
to assign a judgment of “Low”, “Moderate”, “Serious”
» 8

or “Critical” risk of bias, or “No information”.

Quality of evidence grading

We assessed quality of evidence according to the GRADE
approach adopted by the Cochrane Collaboration,’
whereby evidence is judged as “High”, “Moderate”,
“Low”, or “Very Low” quality. Evidence from RCTs is
assigned a starting grade of “High” and evidence from
observational studies is assigned a starting grade of “Low”.
Quality of evidence is upgraded or downgraded according
to factors such risk of bias in the contributing studies,
magnitude of effects and precision of effect estimates.

Data analysis and qualitative synthesis

For the purposes of this review, we defined interven-
tions with the potential to reduce gender inequities as
those having a greater beneficial effect among female



recipients than male recipients. Using sex-stratified
outcome data from each study, we estimated the
effect of the intervention separately for female and
male recipients. For binary outcomes we used Logistic
regression to estimate odds ratios (ORs) comparing
intervention recipients to non-recipients. For counts
we used Poisson regression to estimate rate ratios
(RRs). We estimated the magnitude of any differential
effect of the intervention by including in the statisti-
cal models an interaction term involving binary indi-
cator variables for sex and receipt of the intervention.
The coefficient for the interaction term is equivalent
to the ratio of the effect for females to the effect for
males. For studies with sufficiently overlapping inter-
ventions and outcomes we estimated pooled effect
estimates using a generalized linear mixed effects
model with a random intercept for study identifier.
To assess for heterogeneity in the meta-analyses we
used Cochrane’s Q test and the I* index.'® In cases
where study authors estimated the relative effect of
their intervention among females and males, but did
not present sufficient data for us to produce the
models described above, we presented the estimates
from the original report.

We used a theoretical framework of access to healthcare
to qualitatively synthesize the findings from across studies.
According to the model proposed by Levesque et al., indi-
viduals go through the following sequential steps in the
process of accessing health care: Perception of need and
desire for health care; Health care seeking; Health care
reaching; Health care utilization; and Receiving appropriate
care.'"'* We referred to this model to organize the inter-
ventions according to which step(s) of health care access
they addressed. We also classified the interventions based
on whether and how gender was considered during the
design and evaluation. Broadly speaking, interventions to
address gender inequities may adopt either a “gender
accommodating” or a “gender transformative”
approach.”” Gender accommodating strategies aim to
improve gender equity in health by working around the
barriers to health care access imposed by entrenched gender
norms and power relationships. In contrast, gender trans-
formative strategies directly challenge harmful gender
norms and foster more equitable relationships between
women and men with the aim of improving health for all.

Results
Included studies

Our database search identified 3250 unique records,
from which we reviewed 26 full text articles. We
reviewed full texts of a further 21 articles identified
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through hand searches of references lists and recom-
mendations from experts. Twelve studies met our elig-
ibility criteria, four cluster RCTs (1 unpublished) and
eight observational studies. We also included a pair of
population-based cross-sectional surveys,'*'*> which we
combined and treated as a single pre- and post-
intervention observational study. For the remainder of
the article we treat these two articles as a single study.
Supplementary Figure 1 shows the PRISMA flow dia-
gram indicating the numbers of records included and
excluded at each stage of the review. Supplementary
Table 2 presents details of the included studies.
Supplementary Table 3 presents reasons for excluding
the remainder of the full text articles reviewed.

Included studies evaluated interventions for age-
related cataract (5 studies), childhood cataract (2 stu-
dies), trachoma (3 studies), and general paediatric eye
health (3 studies). Seven studies were conducted in
Sub-Saharan Africa (Ethiopia, Malawi, Nigeria, and
Tanzania), four in South Asia (Bangladesh, India and
Nepal), and one each in China and Egypt.

Risk of bias in included studies

We judged the four cluster RCTs to have high risk of
bias in several domains including inability to mask
participants to the intervention received, possible
incomplete outcome data resulting from the inability
to precisely define the intervention population, and
inadequate description of study groups in terms of the
distribution of potential confounding variables
(Supplementary Table 4).

We judged all nine observational studies to be at
serious overall risk of bias because it was likely that
important potential confounding variables had either
not been measured or were not adequately controlled
for in the analyses (Supplementary Table 5). Four stu-
dies were also felt to have serious risks of selection bias
because sampling procedures for intervention and con-
trol cohorts were different and potentially related to the

outcome,!*16-18

Summary of findings

Age-related cataract

Table 1 summarizes evidence for the effects on gender
equity of five interventions designed to improve access
to care for age-related cataract. Two studies, a cluster
RCT in Tanzania [Lewallen, S. et al, unpublished
data] and an observational study in Nepal, which
compared pre- and post-intervention data from two
separate cross-sectional surveys,'*'® evaluated similar
multicomponent interventions involving outreach by
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lay community members trained to identify and coun-
sel women with visual impairment and assist them to
access existing cataract surgical services. The interven-
tion in Tanzania additionally involved advocacy
efforts, at household- and village-levels, to generate
social and financial supports for individuals requiring
cataract surgery.

In Tanzania, the intervention was associated with
a significant increase in clinic attendance rates by both
women and men, with no significant gender differential
(Ratio Female-to-Male Risk Ratios (RRR) = 0.99, 95%
Confidence Interval (CI): 0.64-1.54). The intervention
was also associated with a significant increase in cataract
surgery acceptance by women but a concomitant decline
in surgery acceptance by men (Ratio Female-to-Male
Odds Ratios (ROR) = 937, 95% CL 1.41-62.17)
[Lewallen, S. et al, unpublished data]. Although this
intervention might initially be expected to reduce exist-
ing gender inequities in cataract surgery coverage, the
effect of reducing surgery acceptance by men is undesir-
able. We judged this evidence to be of very low quality
due to this unexplained inconsistency of results, the lack
of masking of participants and personnel and impreci-
sion in the effect estimates.

In Nepal, the intervention was associated with
a significant reduction in all cause blindness (visual
acuity <6/60 in the better-seeing eye) among women
but not men (ROR = 0.60, 95% CI: 0.42-0.87).'*'° The
reduction in gender inequity in blindness may have
been attributable to the larger increase in cataract sur-
gical coverage among women than men associated with
the intervention (ROR = 1.75, 95% CI: 0.93-3.29). We
judged the strength of this evidence as very low because
of a high risk of selection bias. The pre-intervention
survey sampled individuals from two geographic areas
of Nepal (Bheri and Lumbini zones), whereas the post-
intervention study was restricted to the Lumbini zone.
The initial study did not present sex-stratified outcome
data for the two zones, making it difficult to predict
whether differences in the base population between the
surveys might have biased the estimated intervention
effects upwards or downwards.

Two prospective cohort studies (China and
Tanzania) provide very low quality evidence that out-
reach screening in rural villages identified a greater
percentage of women eligible for cataract surgery than
standard clinic referrals. In China, 74.2% of individuals
identified by outreach screening were women, versus
54.3% of individuals presenting to clinics.'® A multiple
logistic regression model, which adjusted for age, visual
acuity in the better seeing eye, and scores from
a questionnaire on barriers to surgery uptake, estimated
that outreach screening was positively associated with
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female sex but the effect was not statistically significant
(OR = 1.31; 95% CI: 0.66-2.58). In contrast, in the
Tanzanian study, female sex was significantly associated
with presenting to care through outreach clinics versus
walk-in (OR = 1.21, 95% CI: 1.06-1.39). The latter
analysis did not account for the effect of potential
confounding factors."

Finally, there is very low quality evidence from
a study in Nigeria that reducing surgical fees (from
the equivalent of 393-428USD to 71-129USD) did not
increase gender equity in utilization of surgery for adult
and pediatric cataract (RRR = 095, 95% CL
0.62-1.44)."7

Childhood cataract

Table 2 summarizes evidence for the gender equity
effects of interventions to improve access to care for
childhood cataract. Two studies evaluated similar mul-
ticomponent interventions to improve post-operative
follow-up for childhood cataract.’>*' In the analysis
in which we pooled data from both studies, the inter-
vention was associated with significantly increased odds
of follow-up at 2 and 10 weeks post-operatively. The
beneficial effect appeared to be greater among girls
than boys, with the ratio of effects being statistically
significant at 10-weeks (ROR = 2.74, 95% CI:
1.39-5.57), but not at 2 weeks (ROR = 1.62, 95% CI:
0.66-4.11). In non-pooled analyses, the intervention
effect was found to be relatively homogenous across
the two studies (Supplementary Table 6). In Tanzania,
the beneficial effect of the intervention was still evident,
but diminished in magnitude, by 24 weeks post-
operatively, with no significant gender differential
(ROR = 0.69, 95% CI: 0.34-1.39). We judged this evi-
dence to be of low quality because, although point
estimates from both studies suggest the intervention
had a large beneficial effect, there was a large degree
of uncertainty in the estimates.

Trachoma

Table 3 summarizes evidence for the gender equity
effects of interventions to improve access to care for
trachoma. There is low quality evidence from a cluster
RCT in Egypt that a multicomponent intervention
involving community mobilization and health care pro-
vider capacity building around access to trichiasis sur-
gery may have reduced the prevalence of trachomatous
trichiasis among women to a greater extent than among
men. However, the quality of this evidence is limited by
low precision in the effect estimates (ROR = 0.66, 95%
CI: 0.09-5.03).*> A study of Azithromycin mass treat-
ment in Tanzania compared coverage rates in villages
randomized to have household recruitment done by
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8 (&) G.D.MERCER ET AL.

local volunteers (intervention) versus by elected mem-
bers of village governments (comparison). Treatment
coverage rates in intervention villages were significantly
higher for all risk groups except adult males. The inter-
vention effect was not significantly different comparing
school-aged girls and boys (ROR = 0.92, 95% CI:
0.72-1.17), but trended towards being greater for
adult women compared to men (ROR = 1.26, 95% CI:
0.93-1.73). This evidence was judged to be of low
quality because of biased selection of smaller villages
into the intervention arm and because outcomes were
not reported stratified by sex for pre-school age chil-
dren, suggestive of selective reporting.

A historically-controlled observational study in
Ethiopia provided low quality evidence that the
WHO-recommended  SAFE  strategy  (Surgery,
Antibiotics, Facial hygiene, Environmental improve-
ments) reduced the odds of trachomatous trichiasis
to a similar extent among women and men
(ROR = 0.92; 95% CI: 0.49-1.82).>> An important
limitation of this evidence is that the researchers
did not account for the effect of either individual-
or area-level confounding variables. In addition,
health jurisdictions may have differed in their imple-
mentation of the SAFE strategy, and the influence of
this variation was not examined.

General paediatric eye health

Table 4 summarizes evidence for the gender equity
effects of interventions to improve access to care for
general paediatric eye health. Two studies, a cluster
RCT in Malawi** and a prospective cohort study in
Bangladesh,'® evaluated using Key Informants (i.e.:
trained volunteers who live or work in the target com-
munity) for outreach vision screening and referral of
children with visual impairment. The evidence from
these studies is limited by potential confounding and
because the investigators did not use a “gold standard”
against which to calculate the accuracy of the experi-
mental vision screening strategies. The study in
Bangladesh provides very low quality evidence that
outreach screening by Key Informants resulted in
greater numbers of female children with blindness
and severe visual impairment being identified and
referred to appropriate care compared to recruitment
through schools serving blind children (OR = 1.6; 95%
CI: 1.3-2.1). The findings from the study in Malawi are
not statistically interpretable because of small numbers
of children in the comparison group.

A non-randomized controlled study in India com-
pared vision screening performed by children’s own
class teachers to the standard practice of using
a smaller number of selected teachers to screen all

children in the school. The study provides low quality
evidence that screening by class teachers significantly
increased the likelihood of identifying female children
with visual impairment (ROR = 1.90, 95% CI:
1.66-2.17). Screening by class teachers also significantly
increased the likelihood, for both girls and boys, of
reaching hospital follow-up care within 3 months
(ROR = 1.52, 95% CI: 0.61-3.52).

Discussion

We reviewed studies of interventions to improve access
to care for common, treatable ophthalmic conditions in
low- and middle-income countries, with the aim of
identifying evidence-based strategies for reducing gen-
der inequities in access to care. To be included, evalua-
tion studies had to collect and present sufficient
information to determine whether the intervention
had a differential effect among female and male parti-
cipants. We identified few relevant studies that pre-
sented data in this way. There was a particular paucity
of randomized controlled trials, which, when ade-
quately designed and conducted, provide the highest
quality evidence for an intervention’s effect. Studies
that did meet our inclusion criteria had significant
design limitations. These limitations were due, in part,
to the technical challenges of evaluating health systems
interventions in lower-income settings and of control-
ling for confounding in studies of behavioural out-
comes that are influenced by a complex interplay of
societal and economic factors. Despite these limitations,
the evidence compiled in this review provides guidance
for future research and intervention efforts. It is note-
worthy that none of the interventions included in this
review were associated with a worsening of gender
inequity in eye health outcomes.

To enable translation to future interventions, we orga-
nized the evidence according to a model of the process
that prospective patients undergo in accessing health
care.'’ As a whole, the reviewed interventions covered
every step in the model (from perception of need for
care to utilizing and receiving appropriate care). Three
quarters of the included interventions were designed to
address more than one step in the health care access
process, making it difficult to draw conclusions about
the effect of intervening on each step in isolation. The
steps most commonly targeted together were perception
of need and desire for healthcare, healthcare seeking and
healthcare reaching. Evidence from interventions that
targeted a single step in the health care access process
was all of very low quality. Whereas rural outreach screen-
ing for operable age-related cataract improved gender
equity in healthcare reaching, reducing cataract surgical
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fees did not appear to be sufficient to improve gender
equity in healthcare utilization. A limitation of the latter
study is that patients in the reduced-surgical fee group still
had to pay the equivalent of between 71USD and 129USD
for cataract surgery, which may be a significant barrier to
access for many. We did not identify any studies examin-
ing the effect of completely eliminating cataract surgical
fees.

To inform future work, it is also important to exam-
ine whether and how an awareness of gender was
integrated into the design, implementation and evalua-
tion of the interventions reviewed here. Only two inter-
ventions included in our review seemed to have had an
explicit gender focus integrated at the design stage'*
[Lewallen, S. et al., unpublished data]. We consider the
intervention in Lumbini Zone, Nepal, to be predomi-
nantly gender accommodating.'* Recognizing that
women are typically disadvantaged in their access to
health education and services, intervention designers
used female community health volunteers to bring eye
care knowledge to women in their communities and
assist them in accessing services. Though gender did
not seem to be an explicit focus in their design, the
interventions that employed door-to-door health
education,?? outreach screening,lﬁ’19 and assistance
with transport and accommodation,?®?* nevertheless
did addressed barriers that disproportionately affect
women in many low- and middle-income settings, so
could also be considered gender accommodating."> The
intervention in Same District, Tanzania, may be con-
sidered an example of a predominantly gender trans-
formative intervention because it was designed with the
goal of challenging some of the economic and decision-
making dynamics, at household and community levels,
which can act to prevent women from accessing health
services [Lewallen, S. et al., unpublished data].

The evidence accumulated in this review, albeit of
low quality, supports the view that both gender
accommodating and gender transformative strategies
may be used effectively to improve equity in eye
health outcomes. This is consistent with the findings
of a previously published systematic review of gen-
der-integrated health interventions, which did not
include interventions for ophthalmic conditions."?
Gender transformative interventions may have
broader, more enduring health benefits, because
they are more likely than gender accommodating
interventions to also produce beneficial gender out-
comes, like more gender-equitable attitudes and
beliefs and greater autonomy for
However, there is presently limited evidence for
how transformative strategies ought best to be “scaled
up and sustained”."?

women.13

Limitations of this review are that the protocol was
not made publicly available and a single reviewer
screened the search results, extracted data and
assessed studies for risk of bias. These limitations
increase the potential for bias in the results. We
identified only a single study from Southeast Asia
and none from Latin America, which potentially lim-
its the generalizability of the findings to these regions.
Including an unpublished study has the associated
limitation that the work has not been subject to peer-
review. This is particularly problematic for this review
because the unpublished study is the only to have
assessed a gender transformative intervention.
Finally, labeling interventions that have greater bene-
ficial effects on female than male recipients as those
with the potential to reduce gender inequities
assumes that females have poorer access to care
than males. While this has been shown to be the
case for some ophthalmic conditions in some settings,
the findings of this review should not uncritically be
implemented without first considering the local gen-
der distribution of access to eye care services.

In conclusion, our review provides some evidence
for the potential of gender-integrated interventions to
reduce inequities in common, treatable causes of visual
impairment. However, the evidence is of moderate
quality, at best. For both operational and research rea-
sons, it is critical to incorporate adequate planning and
funding for methodologically rigorous monitoring and
evaluation of future interventions in this area.
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