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Background: Trachomatous trichiasis (TT) is a painful, potentially blinding eye condition that can be managed
through epilation or surgery. Women are affected by TT approximately twice as often as men and are believed
to face gendered barriers to receiving surgical care to prevent vision loss.

Methods: We used data from 817 cross-sectional surveys conducted during 2015-2019 in 20 African countries
to estimate the prevalence difference (PD) between female and male eyes for four outcomes potentially indicat-
ing gender-related differences in TT management: (1) received surgery and developed postoperative TT (PTT),
(2) never offered surgery, (3) offered surgery but declined it, and (4) offered epilation but never offered surgery.

Results: The prevalence was modestly elevated among female eyes compared with male eyes for having PTT
(PD:1.8 [95% confidence limits (CL): 0.6, 3.0]) and having declined surgery for the eye (PD: 6.2 [95% CL: 1.8,
10.71). The proportion offered epilation was similar by gender (PD:0.5 [95% CL: —0.4, 1.3]), while never having
been offered surgery was somewhat more prevalent among male eyes (PD: —2.1 [95% CL: —3.5, —0.7]).

Conclusions: Our results suggest potential gender differences in TT management. More research is needed to

determine the causes and implications of the observed differences.

Keywords: Chlamydia trachomatis, elimination, gender, surgery, trachoma, trichiasis.

Introduction

Inflammatory trachoma (associated with ocular infection with
the Chlamydia trachomatis bacterium) is most commonly seen
among rural and suburban preschool-aged children who have in-
sufficient access to water and sanitation. Trachoma is the lead-
ing infectious cause of blindness globally, and it disproportion-
ately affects the world’s most impoverished people. Approxi-
mately 125 million people live in trachoma-endemic districts of
44 countries, and approximately 2 million have visual impairment
or blindness due to trachoma.?-?

While a single infection is typically benign, vision impairment
occurs when the accumulating effects of recurrent infections
cause the eyelid to turn inward such that eyelashes abrade the
eyeball, a painful condition known as trachomatous trichiasis
(TT). Compared with men, women are estimated to have approx-
imately twice the prevalence of TT, and in some areas, as high as
four times.>* While the roots of this gender disparity remain un-
clear, the prevailing belief is that the high disease burden among
women is driven at least in part by gender-associated sociocul-
tural and socioeconomic factors that shape the division of la-
bor among women in trachoma-endemic areas.” Experts suggest
that a critical driver of the gender disparity may be frequent in-
fections due to chronic exposure to C. trachomatis among primary
caregivers of young children.

While some TT-affected individuals may choose epilation
management (a temporary solution), surgical correction of TT
early in the disease may prevent progression to blindness and
is recommended for TT-affected individuals when >1 eyelash
touches the cornea.® Unfortunately, some gender-specific fac-
tors predisposing women to inflammatory trachoma may also
be barriers to receiving timely surgical management for TT. Such
factors include the inability to forgo responsibility for necessary
domestic tasks (caring for children, cooking, fetching water) in
order to travel to, have, and recover from surgery.” Women may
also have limited decision-making capacity within the household,
lack social support and be unable to travel unescorted.” Thus,
they may decline surgery or delay care until the disease becomes
more severe,® potentially increasing their risk for worse visual im-
pairment and poor surgical outcomes, such as postoperative TT
(PTT).2

Gender differences in TT surgical uptake may partially explain
the increased TT prevalence reported among women, yet limited
studies have explored this issue. Recent global TT surgery esti-
mates from WHO are encouraging and suggest gender-equitable
receipt of surgery, with 69% of all TT surgeries performed in 2021
provided to women.! However, the results of studies that have
explored gender-specific surgical uptake are mixed.!%-1? More re-
search is needed to ensure that trachoma elimination programs
reach women equitably.
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To explore potential gender differences in TT surgical up-
take, we analyzed data collected from standardized, cross-
sectional surveys from 30 countries, although our results focus on
20 African countries. The objective of this exploratory secondary
analysis was to estimate the prevalence difference between fe-
male and male eyes in four outcomes that could suggest dif-
ferential approaches to management. Specifically, these out-
comes were (1) had surgery and developed PTT, (2) never offered
surgery, (3) previously offered surgery but the individual declined
it, and (4) offered epilation but never offered surgery.

Materials and Methods

Primary data source

Data for this study were collected from surveys supported by
the Global Trachoma Mapping Project (GTMP)!* and Tropical Data
(TD; https://www.tropicaldata.org/). Full details of the GTMP/TD
methodology have been published elsewhere.’31> Key elements
are provided below.

Survey design

The GTMP/TD-supported surveys are cross-sectional and use two-
stage cluster sampling to estimate the prevalence of trachoma-
tous inflammation—follicular among children aged 1-9 y and
TT among adults aged >15 y (TT-1s). Surveys are conducted at
the evaluation unit (EU) level, where an EU is generally equiva-
lent to a district and defined by WHO as ‘the normal administra-
tive unit for health care management consisting of a population
unit between 100 000-250 000 individuals’.’® EUs are surveyed at
baseline (where trachoma is suspected of being endemic) or af-
ter a defined intervention period dictated by the EU’s prevalence
estimate from the most recent survey.!* Within each EU, in
general, the primary sampling unit is the cluster (i.e. the local
equivalent of a village), and the secondary sampling unit is the
household. Within randomly selected households, all individuals
aged >1y are invited to participate; however, only those aged
>15y are included for TT-related estimates.!> Samples are drawn
under equal probability sampling to the extent achievable.

Survey conduct

Trained, certified graders conduct clinical eye examinations of eli-
gible, consenting household members. They examine individuals’
eyes and grade each for the presence or absence of TT based on
the WHO simplified trachoma grading system.!” Individuals with
TT are referred for TT surgery when appropriate.

TT management questions

For trachoma elimination purposes, WHO defines the TT target as
a prevalence ‘unknown to the health system’ of <0.2% in adults
aged >15 y,'®19 where ‘unknown to the health system’ excludes
identified TT cases who have PTT, who have refused surgery and
who have a surgical date set but have not yet received an oper-
ation. At the time of survey fieldwork, TT-affected individuals are

asked a question regarding the TT surgical management of their
affected eye(s) to classify it as ‘known’ or ‘unknown’ to the health
system (Box 1). This question was asked during some 2015-2016
GTMP surveys and all TD surveys. The surgical management ques-
tion provides information on whether a health worker had ever of-
fered the individual eye surgery. In addition to the surgical man-
agement question, individuals with TT are also asked if they have
ever been offered epilation by a health worker.

Box 1. Trachomatous trichiasis management questions

Have you ever been offered surgery by a health worker to correct
the trichiasis (in-turned eyelashes) in this eye?

(a) Yes, ahealth worker informed me and offered me surgery, and I
had surgery.

(b) Yes, a health worker informed me and offered me surgery and I
accepted the offer, but I have not yet had surgery.

(c) Yes, a health worker informed me and offered me surgery, but I
declined it.

(d) No health worker informed me and offered me surgery.

(e) Don’t know.

Have you ever been offered epilation by a health worker to correct
the trichiasis (in-turned eyelashes) in this eye?

- Yes.
- No.
- Don’t know.

Present study
Setting

We invited all 42 countries that had conducted surveys with sup-
port from GTMP/TD through to 2019 to share data. All survey
types (baseline, impact, surveillance, TT-only) conducted from
2015 to 2019 were included (see Supplementary Text for ad-
ditional information on survey types). In EUs where more than
one survey had been conducted, we considered for inclusion only
data from the most recent survey. While all eligible countries
were invited to participate, due to small numbers of eligible eyes
outside of WHO’s African region, the prevalence differences pre-
sented in the main text are for that region only.

Individuals

Individuals in this study were TT-affected adults aged >15 vy, the
age group corresponding to the WHO TT elimination indicator.
At the eye level, this study included only the TT-affected eyes of
these individuals.

ii60 of ii67


https://www.tropicaldata.org/
https://academic.oup.com/inthealth/article-lookup/doi/10.1093/inthealth/ihad067#supplementary-data

International Health

Table 1. Trachomatous trichiasis management outcomes examined

Outcome (numerator)

Implication of outcome

Measured among (denominator)*

Received surgery for the eye and developed
PTT
Never offered surgery for the eye

Eye in need of further management

Eye in need of initial surgery or has received

All TT-affected eyes

Surgery-ndive TT-affected eyes

non-surgical management of TT

Offered surgery, but the individual declined
it for the eye

Eye diagnosed with TT at previous eye care
encounter but not yet had surgery

Surgery-ndive TT-affected eyes previously
offered SUrGEry mm m

(delayed care) and unlikely to receive
surgery in the absence of addressing

concerns/barriers
Offered epilation but never offered surgery
for the eye

Eye previously diagnosed with TT but not
offered surgery at the time of diagnosis

Eyes never offered surgery ssmsaa:

Abbreviations: PTT, postoperative trachomatous trichiasis; TT, trachomatous trichiasis.
*Line style and color shown following text correspond to the compartments outlined in Figure 1.

tSee Supplementary Text for additional details on outcome calculations.

Inclusion criteria

At the EU level, surveys must have started in 2015 or later, identi-
fled at least one TT case among both men and women, and asked
the surgical management question to TT-affected individuals.

TT status

Two slightly different definitions were used for classifying TT dur-
ing the survey period. Prior to the 2018 4th Global Scientific Meet-
ing (GSM4) on Trachoma,?® surveys considered TT present when
at least one eyelash was touching the eyeball or if there was ev-
idence of recent eyelash removal (epilation) without indicating
the upper or lower eyelid. Post-GSM4 surveys restricted the TT
definition to the upper eyelid only. Among eligible surveys for this
analysis, 96% were conducted using the pre-GSM4 definition and
4% using the post-GSM4 definition.

Variables

The surveyor records gender as either male or female based on
their observation. Given the prevailing belief that social factors,
rather than biological ones, predispose a woman to TT and cre-
ate potential barriers for care, we felt that this response reason-
ably represents ‘gender’, describing the ‘norms, roles and rela-
tionships of and between women and men’.”! Age is asked of
all survey respondents. The outcomes (Table 1) were derived pri-
marily from the TT surgical management question responses.
However, because some individuals may be offered non-surgical
management options, we included responses from the epila-
tion management question for the fourth outcome. For this out-
come, we looked exclusively among eyes that had never been
offered surgery but had been offered epilation, as this combi-
nation indicates that the individual’s eye had been diagnosed
with TT previously but was not offered surgery at the time of
diagnosis.

Conceptual framework

Figure 1 conceptualizes where gender differences may arise as
they relate to our TT management outcomes. At the time of the
GTMP/TD cross-sectional survey, individuals’ eyes will be in one
of the compartments shown in the figure. Eyes without TT may
either have no history of TT or may have had successful surgery
that resolved their TT; our data cannot distinguish between these
two groups.

Among those with prevalent TT, an eye can appear in one
of four compartments indicative of the surgical status of the
eye (the letters, a-d, correspond to the response to the surgi-
cal management question provided in Box 1). Compartment ‘d’
(never been offered surgery) includes eyes newly diagnosed by
GTMP/TD surveyors or eyes previously diagnosed (either through
a previous GTMP/TD survey or other eye care services) but not
offered surgery. Eyes in compartments ‘b’ (not yet had surgery)
and ‘¢’ (declined surgery) had been diagnosed and previously of-
fered surgery by a health worker but had not received surgery in
the time between diagnosis and the current examination. Finally,
eyes in compartment ‘a’ (PTT) previously had surgery to correct
TT but developed PTT. To reach this compartment, eyes exited
the TT-prevalent population for some time and returned when
PTT occurred.

The probabilities that dictate the transition of eyes through
these compartments may differ by gender. If so, the compart-
ment in which a surveyed eye appears will be a function of the
gender-specific probability of incident TT, being diagnosed with
TT, being offered (and accepting) surgery, having surgery, having
incident PTT and being diagnosed with PTT. If the relative sizes of
these compartments are unequal among men and women, this
may inform the need for further investigations into any observed
gender differences.

Statistical methods

All analyses were stratified by WHO region. To determine the
prevalence difference between women’s eyes and men’s eyes
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No current TT (with history of surgery)

Abbreviations: TT, trachomatous trichiasis; PTT, postoperative trachomatous trichiasis.
*Box size does not represent relative distribution, letters in the prevalent TT cases population represent
corresponding responses to the surgical management question used in this study (see Box 1).

Figure 1. Conceptual framework describing categorization of study eyes regarding surgical management of trachomatous trichiasis*.

(reference category), we calculated the gender-specific propor-
tion of each outcome measure described in Table 1. This anal-
ysis was conducted at the eye level, so each eligible individual
contributed one or two observations. To account for correlated
outcomes within an individual, we used linear risk generalized
estimating equation models to estimate 95% confidence lim-
its for prevalence differences. We specified repeated measures
at the individual level and assumed independence of observa-
tions within an individual (independent correlation matrix). We
assumed that residual correlation beyond the individual (such
as village- or EU-levels) would not substantially impact standard
error estimation.

Non-response weights. Men are more commonly absent from
the household at the time of GTMP/TD surveys and thus have a
higher probability of not being examined. To account for this, we
created non-response weights based on gender and 5-y age
categories derived from the distribution of recorded household
members within each EU (whether present for examination or
not). Because a sensitivity analysis indicated that these weights
did not meaningfully change the results, we present the non-
weighted results in this work (see Supplementary Figure S2 for
weighted results). We used SAS version 9.4 (Cary, NC, USA) for
data management and analyses.

Results

Selection of study eyes

Of the 42 countries invited to participate, 32 shared data for this
study and contributed 1682 potentially eligible EUs. Among these

EUs, data from 825 EUs were excluded because they did not meet
the inclusion criteria (Table 2). Two countries (Somalia, Vanuatu)
did not report any TT-affected eyes in contributed, eligible sur-
veys. After eligibility criteria were met, the analysis dataset con-
tained 28 979 TT-affected eyes of 19 965 individuals.

Eligible study eyes

Eligible surveys were from 857 EUs of 30 countries (Tables 3
and 4). Of the 15 405 women included in the study, 46.2% had
bilateral TT, while 41.7% of the 4560 men had bilateral TT. For
each male eye included, roughly 3.5 female eyes were included
(6461 male eyes, 22 518 female eyes).

As expected, given the global TT burden, the four non-African
WHO regions contributed only 2.5% of eligible eyes. Estimates
in these regions were imprecise, but may be necessary for un-
derstanding gender differences in TT management. We focus
the remainder of this text on the African region but present
results from the four other regions in Supplementary Figures S1
and S2. While eligible eyes from 20 African countries are
included, Ethiopia alone contributed >50% of eligible
eyes.

Responses to the TT management questions by gender

The response distribution to the TT management questions from
the African region is presented in Table 4. More than 70% of fe-
male and male TT-affected eyes had never been offered surgery;
roughly 12% of all eyes were offered epilation (irrespective of their
surgical management status).
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Table 2. Selection of eligible eyes by exclusion criteria for all WHO regions

Exclusions Remaining after exclusion

Exclusion criteria (applied sequentially) Countries EUs Individuals Eyes Countries EUs Individuals Eyes

Start: data from most recent surveys in EU N/A N/A N/A N/A 32 1682 3082039 6164078

Exclude EUs in which survey began prior to 2015* 0 432 724724 1449448 32 1250 2357315 4714630

Exclude EUs in which no TT-affected eyes were identified 2 130 219894 439788 30 1120 2137421 4274842
among either gender

Exclude EUs in which no TT-affected eyes were identified 0 216 379500 759000 30 904 1757921 3515842
among men

Exclude EUs in which no TT-affected eyes were identified 0 39 71269 142 538 30 865 1686652 3373304
among women

Exclude GTMP-surveyed EUs in which the surgical 0 8 13 994 27988 30 857 1672658 3345316
management question was not asked’

Exclude individuals not examined (i.e. absent/refused 0 0 193253 386 506 30 857 1479405 2958810
examination)

Exclude individuals known to be without TT in both eyes 0 0 1458748 2917496 30 857 20 657 41314

Exclude individuals missing TT status in both eyes 0 0 265 530 30 857 20392 40784

Exclude individuals known to be without TT in one eye, 0 0 427 854 30 857 19965 39930
and missing status in the other

Exclude eyes without TT 0 0 0 10951 30 857 19 965 28979

Abbreviations: EU, evaluation unit; GTMP, Global Trachoma Mapping Project; TT, trachomatous trichiasis.
*These generally overlapped with GTMP-surveyed EUs in which the surgical management question was not asked. Overall, this criterion resulted

in the exclusion of 781 TT-affected eyes.

tWhether the surgical management question was asked in an EU is not directly indicated in the meta-data; therefore, for GTMP surveys, we
assumed the surgical management question was asked if at least one TT-affected eye in the EU had a response to this question.

Table 3. Number of eligible countries, evaluation units, individuals and eyes by WHO region

Number of Number of TT-affected eyes with
Number of Number TT-affected Number of non-missing response to the
WHO region countries of EUs individuals TT-affected eyes surgical management question
All regions 30 857 19 965 28979 27 800
African 20 817 19 479 28 260 27176
Eastern Mediterranean 3 17 219 318 309
South-East Asian 2 15 188 273 194
Western Pacific 3 4 46 72 66
The Americas 2 4 33 56 55

Abbreviations: EU, evaluation unit; TT, trachomatous trichiasis.

TT management outcomes

Female eyes had elevated proportions of PTT and having declined
surgery (by the individual) compared with male eyes (Figure 2).
Declining surgery for the eye was frequent among both female
(35.0%) and male (28.7%) eyes with TT and resulted in the manxi-
mum observed prevalence difference between genders (6.2 [95%
CL: 1.8, 10.7]) across the four outcomes. Male eyes more com-
monly had never been offered surgery. The QIC model fit statis-

tics were 21 749.2 (PTT), 21 178.1 (never offered surgery), 5012.5

(declined surgery) and 7205.0 (offered epilation only).
Country-specific and survey type-specific estimates of the four

outcomes are provided in Supplementary Figures S3-S7.

Discussion

We used existing population-based prevalence survey data to
assess potential gender differences in four outcomes of TT
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Table 4. Distribution of responses to the trachomatous trichiasis management questions by gender*

Female eyes Male eyes All eyes

Have you ever been offered surgery by a health worker to correct the trichiasis (in-turned eyelashes) in this eye?

(a) Yes, a health worker informed me and offered me surgery, and I had surgery
(b) Yes, a health worker informed me and offered me surgery and I accepted the

offer, but I have not yet had surgery

(c) Yes, a health worker informed me and offered me surgery, but I declined it

(d) No health worker informed me and offered me surgery

Subtotal
(e) Don’t know (or unknown)

Total

2996 (14.1%) 739 (12.3%) 3735 (13.7%)
2037 (9.6%) 566 (9.4%) 2603 (9.6%)
1095 (5.2%) 228 (3.8%) 1323 (4.9%)

15058 (71.1%) 4457 (74.4%) 19 515 (71.8%)

21186 5990 27176
843 241 1084
22029 6231 28 260

Have you ever been offered epilation by a health worker to correct the trichiasis (in-turned eyelashes) in this eye?

— Yes
— No

Subtotal
— Don’t know (or unknown)

Total

Table contents are N or N (column percentage).

2644 (12.1%)
19176 (87.9%)

686 (11.1%)
5502 (88.9%)

3330 (11.9%)
24 678 (88.1%)

21820 6188 28 008
209 43 252
22029 6231 28 260

*Table includes only eligible eyes contributed from the WHO’s African region countries.

management. Among countries in WHO’s African region (the
primary focus in this work), we found that female eyes had
an increased prevalence of two outcomes compared with
men: PTT and declining surgery (by the individual). While
modest, these observed disparities suggest potential gen-
der differences in TT surgical management worthy of further
exploration.

PTT

We found that roughly 14% of female and 12% of male
eyes with TT demonstrated PTT. While this 2% difference is
modest, when considering the absolute number of women
with TT compared with men, it may have implications for
women’s eye health because optimal approaches for the sur-
gical correction of PTT are still being evaluated,?® and there
is some suggestion that outcomes may be worse following
repeat surgery.’” There are several ways this difference in
proportions could have arisen (and thus, we caution against
overinterpreting the finding). One possible reason for the dispar-
ity is a higher PTT incidence after the initial surgery in women
than in men. Four trials, however, have reported PTT by gen-
der and found either little difference?>?* or found PTT to be
more common among men,?>%¢ despite the current belief that
women may delay surgical care, leading to increased TT sever-
ity, a risk factor for PTT.> We encourage future studies to re-
port gender-disaggregated PTT estimates to answer this question
convincingly.

Declining surgery

Among surgery-naive, TT-affected eyes that were offered
surgery, eyes belonging to women were more likely to have had
surgery declined by the individual than eyes belonging to men:
35% vs 29%, respectively. This finding is of particular interest be-
cause gender-related influences would likely play a more signif-
icant role in this measure than in others under study, given the
barriers women are believed to face in receiving TT surgery once
diagnosed (such as limited decision-making capacity, being un-
able to travel unescorted, needing spousal permission, or being
unable to abandon their primary role as caregivers both to their
spouses and children in the household).

A case-control study of surgery acceptors/non-acceptors in
the United Republic of Tanzania found that compared with men,
women more often reported that they had no one to accompany
them to surgery and that they could manage TT on their own
without surgery.?” Similarly, interviews conducted in Ethiopia
found that the lack of an escort, fear and being unaware of how
to access surgery were more commonly reported by women than
men as reasons for not having previously undergone TT surgery.?®
While the case-control study reported ‘no evidence of gender
bias’ in accepting surgery, our estimates suggest further inves-
tigation is warranted.

Never offered surgery

The prevalence of having never been offered surgery was approxi-
mately 2 percentage points (95% CL: 0.7, 3.5) higher among male
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Prevalence
Female eyest Male eyest difference}
PTT among all Iy o 239/5 990 (12 3% . 6.3.0
TT-affected oyes 2,996/21,186 (14.1%)  739/5,990 (12.3%) 1.8 (0.6, 3.0)
Never offered surgery
among surgery-naive 15,058/18,190 (82.8%) 4,457/5,251 (84.9%) —— -2.1 (-3.5,-0.7)
TT-affected eyes
Declined surgery among
surgery-naive TT- s/ 2 (35 0% A ITO A T
. 5/ 2 (35.0% 228/7 28.7% —_— 2 (1. Hy
lNsitid eves Ereweity 1,095/3,132 (35.0%) 8/794 (28.7%) 6.2(1.8,10.7)
offered surgery
Offered epilation only
among TT-affected eyes 699/15,017 (4.7%) 186/4,454 (4.2%) 05(-0.4,1.3)
never offered surgery Male higher Female higher
prevalence prevalence
f T T T 1
-10 -5 0 5 10

Prevalence difference

Abbreviations: TT, trachomatous trichiasis; PTT, postoperative trachomatous trichiasis.

*Figure includes only eligible eves contributed from countries of the World Health Organization's African Region.

7 Nwnbers shown are the manber with outcome/total munber (percentage).

INumbers shown are the percentage point difference in prevalence and 95% confidence limits with males as the reference group.

Figure 2. Prevalence difference comparing female with male eyes on four outcomes of trachomatous trichiasis management*.

eyes than female eyes. One possible explanation for this find-
ing is that men may be offered surgery less commonly because
they may be more frequently asymptomatic than women, as was
found in a 2012 study conducted in Ethiopia to determine rea-
sons for not attending surgery.?® However, this study also found
that women had 0.70 (95% CL: 0.53, 0.94) times the odds of be-
ing offered surgery, so the contribution of severity is likely only
one of a host of determinants. Alternatively, given that men are
less likely to be present during health worker screenings, it is pos-
sible that men had fewer previous opportunities to be diagnosed
prior to the survey that led to the inclusion of their data in this
study.

Implications postelimination

Potential gender disparities in PTT and surgical acceptance may
affect women’s eye health, even after achieving elimination
goals. The WHO-defined elimination target of <0.2% TT.15 ex-
cludes individuals who have PTT, have declined surgery, or have
accepted but not yet received surgery.'® Therefore, as elimination
efforts progress and the surgical backlog is cleared, TT-affected
individuals who have declined services or who develop PTT will
form a progressively greater proportion of all TT cases and pre-
sumably continue to be at risk of vision loss until they are appro-
priately managed. Our findings suggest that women will dispro-
portionately comprise a higher proportion of this group needing
interventions in pre- and post elimination settings. Without fo-
cused efforts to improve management of women affected by TT,

the higher burden of TT among women may persist even after
trachoma elimination goals have been met.

Shifting TT landscape

These findings likely will change as different stages of elimination
are achieved. A 2019 document recommends that if the previous
survey returns a TT.1s5 prevalence <0.2%, then ‘ongoing TT man-
agement services (for incident or postoperative cases) and any
remaining cases would be provided through routine eye health
care services offered at district level health clinics,?® a move from
dedicated case-finding and management during surgical cam-
paigns. This change in the mode of service delivery could po-
tentially lead to an escalation of gender differences in surgical
management if barriers such as the need to travel long distances
for care and to pay for surgery increase. Additionally, as incident
TT cases decrease and as the TT backlog is managed, the rel-
ative contribution of PTT to TT prevalence will increase, as will
the demand for repeat surgery. The reasons for the observed
greater PTT prevalence among female eyes should be explored
to determine if programmatic interventions could reduce this
inequity.

Limitations

First, this study was designed to leverage existing data to ex-
plore evidence of gender disparities in a large, multinational
dataset. Our cross-sectional design cannot inform the causes of
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differences observed, but rather only provide supporting evi-
dence for the existence or non-existence of potential gender-
related disparities. As we highlighted in our conceptual frame-
work, several factors contribute to the compartment in which a
TT-affected eye will be located at the time when the survey is
conducted. Second, 692 examined individuals with unknown TT
status were excluded from this study. While we believe this is un-
likely to bias our results given that few would likely have had TT
and have been included in this study of TT-affected eyes, we be-
lieve this type of missing information would generally be non-
differential by gender and, therefore, have minimal impact on
the prevalence differences presented. Third, we excluded EUs in
which no men or no women with TT were identified because we
could not compare the gender-specific prevalences of the out-
comes. It is noteworthy that 216 EUs were identified in which
women (but not men) had TT, and only 39 EUs identified in which
men (but not women) had TT. While it is beyond the scope of this
work, disparities in surgical management in these EUs could be
present and should be explored to ensure all women and men are
adequately receiving care. Fourth, while we invited all countries
that have conducted surveys supported by GTMP/TD to partici-
pate, our text focuses on the WHO African region due to the lim-
ited sample size elsewhere. Fifth, it is important to acknowledge
potential gender-related biases that can affect response patterns
among men and women. For example, men could be more re-
luctant to report having declined surgery, possibly leading them
to indicate that it was never offered. A nuanced understanding
of this bias is essential when interpreting the data in each con-
text. Finally, we reported region-specific results from this study
due to cultural and social drivers of gender differences and pro-
grammatic and economic differences that may dictate access to
and availability of TT surgery. Generalizability is therefore limited
to locations comparable in factors such as these.

Conclusions

This exploratory study strengthens the evidence for potential
gender disparities in TT management but cannot identify spe-
cific drivers. Given the many suggested gender-related drivers
associated with trachoma, we call for additional research into
the implications and sources of gender differences identified in
this study and recommend continued exploration of these is-
sues in regions of the world not covered in this text. We encour-
age the continued promotion of gender-sensitive approaches
to TT interventions and encourage all future studies to con-
duct gender-disaggregated analyses to understand better how
to serve women in trachoma-endemic areas.

Supplementary Data

Supplementary data are available at International Health online
(http://inthealth.oxfordjournals.org).
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