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Abstract

Background

Trachomatous trichiasis is thought to have a profound effect on quality of life (QoL), how-

ever, there is little research in this area. We measured vision and health-related QoL in a

case-control study in Amhara Region, Ethiopia.

Methodology/Principal Findings

We recruited 1000 adult trichiasis cases and 200 trichiasis-free controls, matched to every

fifth trichiasis case on age (+/- two years), sex and location. Vision-related quality of life

(VRQoL) and health-related quality of life (HRQoL) were measured using the WHO/PBD-

VF20 and WHOQOL-BREF questionnaires. Comparisons were made using linear regres-

sion adjusted for age, sex and socioeconomic status. Trichiasis cases had substantially

lower VRQoL than controls on all subscales (overall eyesight, visual symptom, general

functioning and psychosocial, p<0.0001), even in the sub-group with normal vision

(p<0.0001). Lower VRQoL scores in cases were associated with longer trichiasis duration,

central corneal opacity, visual impairment and poor contrast sensitivity. Trichiasis cases

had lower HRQoL in all domains (Physical-health, Psychological, Social, Environment,

p<0.0001), lower overall QoL (mean, 34.5 v 64.6; p<0.0001) and overall health satisfaction

(mean, 38.2 v 71.7; p<0.0001). This association persisted in a sub-group analysis of cases

and controls with normal vision. Not having a marriage partner (p<0.0001), visual

impairment (p = 0.0068), daily labouring (p<0.0001), presence of other health problems (p =

0.0018) and low self-rated wealth (p<0.0001) were independently associated with lower

overall QoL scores in cases. Among cases, trichiasis caused 596 (59%) to feel

PLOS Neglected Tropical Diseases | DOI:10.1371/journal.pntd.0004254 November 23, 2015 1 / 17

OPEN ACCESS

Citation: Habtamu E, Wondie T, Aweke S, Tadesse
Z, Zerihun M, Zewudie Z, et al. (2015) The Impact of
Trachomatous Trichiasis on Quality of Life: A Case
Control Study. PLoS Negl Trop Dis 9(11): e0004254.
doi:10.1371/journal.pntd.0004254

Editor: Jeremiah M. Ngondi, RTI International,
UNITED REPUBLIC OF TANZANIA

Received: August 13, 2015

Accepted: November 1, 2015

Published: November 23, 2015

Copyright: © 2015 Habtamu et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are
credited.

Data Availability Statement: The Amhara Regional
Health Bureau Ethics Committee requires that all
data sharing requests are reviewed and approved by
them before data can be shared. Data is available to
any researcher under reasonable request. To
facilitate the data access process please contact
ethics@lshtm.ac.uk.

Funding: This research was supported by the
Wellcome Trust through a Senior Research
Fellowship to MJB (Grant No. 098481/Z/12/Z). The
funder had no role in study design, data collection,
data analysis, data interpretation, or writing of the
report. The corresponding author had full access to

http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pntd.0004254&domain=pdf
http://creativecommons.org/licenses/by/4.0/


embarrassed, 913 (91.3%) to worry they may lose their remaining eyesight and 681

(68.1%) to have sleep disturbance.

Conclusions/Significance

Trachomatous trichiasis substantially reduces vision and health related QoL and is dis-

abling, even without visual impairment. Prompt trichiasis intervention is needed both to pre-

vent vision loss and to alleviate physical and psychological suffering, social exclusion and

improve overall well-being. Implementation of the full SAFE strategy is needed to prevent

the development of trachomatous trichiasis.

Author Summary

There is clear evidence that visual impairment generally reduces quality of life. However,
relatively little is known about the impact that trachomatous trichiasis (TT) has on the
lives of affected people with and without the presence of visual impairment. We measured
the impact of TT on vision and health-related quality of life in 1000 people with TT using
standard WHO quantitative tools and compared these with 200 trichiasis-free controls,
matched to every fifth trichiasis case on age, sex and location. We found TT cases had
lower vision and health related quality of life than controls regardless of visual impairment
and other health problems suggesting the burden of TT goes beyond visual loss. The
results provide solid data for advocacy and encourage programme leaders and funders to
secure resources to promote trichiasis intervention. Trichiasis causes considerable physical
and psychosocial trauma including sleep disturbance, low self-esteem and possibly a less
stable marriage regardless of visual impairment. These suggest that, timely treatment is
needed not only to prevent visual loss but also alleviate physical and psychological suffer-
ing and social exclusion of TT patients, thereby improving their physical and psychologi-
cal health, general functioning and social relations.

Introduction
Trachoma is the leading infectious cause of blindness worldwide [1]. About 229 million people
live in trachoma endemic areas [2]. The disease starts in early childhood with repeated episodes
of Chlamydia trachomatis infection. This triggers conjunctival inflammation of the upper eye-
lid, which leads to scarring. The scarring causes the eyelid to turn in (entropion) and the eye-
lashes to scratch the eye, which is known as trachomatous trichiasis (TT). Visual impairment
and blindness develop when the cornea is damaged directly or indirectly by the trichiasis and
ocular surface dysfunction, leading to corneal opacification (CO). Approximately 7.3 million
people have un-treated trichiasis [3]. It is estimated that 2.4 million people are visually
impaired from trachoma worldwide, among which between 439,000 and 1.2 million are esti-
mated to be irreversibly blind [2,4].

Clinical examination provides little insight into the impact a condition has on the overall
functioning and life of an affected individual and their family. Trichiasis can cause ocular pain
and impaired vision but it can also have a profound effect on broader aspects of general health
and well-being [5]. However, there is very limited data on the effect of trichiasis and its associ-
ated visual impairment on quality of life (QoL). QoL is a broad concept that refers to an “indi-
vidual’s perceptions of their position in life in the context of the culture and value systems in
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which they live and in relation to their goals, expectations, standards and concerns” [6]. It can
be measured quantitatively by a variety of tools including health-related quality of life
(HRQoL) tools and tools measuring broader concepts to evaluate the overall experience of life
[7]. HRQoL tools can be further divided into those measuring disease-specific quality of life
(e.g. vision related QoL) and generic HRQoL [7].

A comprehensive vision related quality of life (VRQoL) measure has been developed by the
World Health Organization (WHO): WHO/PBD-VF20 (World Health Organisation/ Preven-
tion of Blindness and Deafness—Visual Functioning 20 item questionnaire) [8]. This tool was
designed to explore the eyesight, ocular pain and discomfort, general functioning and psycho-
social factors related to vision. WHO/PBD-VF20 has been evaluated and showed good psycho-
metric properties in studies of people with visual impairment from cataract in Kenya,
Bangladesh and the Philippines [9–11]. However, it has not been used to measure VRQoL in
people living with trichiasis.

Generic HRQoL tools assess a range of health related issues and can be used irrespective of
disease entity [7,12]. The WHOQOL-BREF is one such tool, which has been developed and
validated across 20 countries in Africa, Asia and Latin America [12–16]. A hospital-based
study in India used the WHOQOL-BREF to compare the QoL of 60 “trachomatous entropion”
patients with age, sex and socio-economic status matched hospital patients without entropion
or trichiasis [5]. However, about two-thirds of the cases had entropion without trichiasis,
which precludes drawing conclusions about the QoL of trichiasis patients and the controls
were not necessarily representative of the population.

Relatively little is known about the impact that trichiasis has on the lives of affected people.
In this case-control study we measured the impact on vision and health-related QoL in Ethio-
pia, using standard WHO quantitative tools.

Methods

Ethics Statement
This study was reviewed and approved by the Food, Medicine and Healthcare Administration
and Control Authority of Ethiopia, the National Health Research Ethics Review Committee of
the Ethiopian Ministry of Science and Technology, Amhara Regional Health Bureau Research
Ethics Review Board Committee, the London School of Hygiene and Tropical Medicine
(LSHTM) Ethics Committee, and Emory University Institutional Review Board. Written
informed consent in Amharic was obtained prior to enrolment from participants. If the partici-
pant was unable to read and write, the information sheet and consent form were read to them
and their consent recorded by thumbprint.

Study design and Participants
This case-control study was nested within a clinical trial of two alternative surgical treatments
for trichiasis. For the trial 1000 trichiasis cases were recruited, and these were also enrolled into
this QoL study. Cases were defined as individuals with one or more eyelashes touching the eye-
ball or with evidence of epilation in either or both eyes in association with tarsal conjunctival
scarring. People with trichiasis from other causes, recurrent trichiasis and those<18 years of
age were excluded. Trichiasis cases were identified mainly through community-based screen-
ing. Trichiasis screeners and counsellors (Eye Ambassadors) visited every household in their
target village, identified and referred trichiasis cases to health facilities where surgical services
were provided. Some cases self-presented or were referred by local health workers. Recruitment
was done mainly from three districts of West Gojam Zone, Amhara Region, Ethiopia between
February and May 2014. This area has one of the highest burdens of trachoma worldwide [17].
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We recruited 200 matched controls to every fifth consecutive trichiasis case. Controls were
individuals without clinical evidence or a history of trichiasis (including epilation), and who
came from households without a family member with trichiasis or a history of trichiasis. Con-
trols were individually matched with every fifth trichiasis case by location, sex and age (+/- two
years). The research team visited the sub-village (30–50 households) of the trichiasis case that
required a matched control. A list of all potentially eligible people living in the sub-village of
the case was compiled with the help of the sub-village administrator. One person was randomly
selected from this list using a lottery method, given details of the study and invited to partici-
pate if eligible. If a selected individual refused or was ineligible, another was randomly selected
from the list. When eligible controls were not identified within the sub-village of the index
case, recruitment was done in the nearest neighbouring sub-village, using the same procedures.

Quality of life instruments
VRQoL. TheWHO/PBD-VF20 was used to assess VRQoL [8]. It contains 20 questions

sub-divided into three subscales: visual symptom, general functioning and psychosocial. Each
question has a 5-point response option: one indicates the highest and five the lowest score. The
first two questions measure the eyesight and amount of pain or discomfort the person is
experiencing. The psychosocial questions assess the frequency of experiencing a specific
vision-related problem, while the remaining items measure the difficulty associated with over-
all performance. Two translators translated the tool into Amharic independently. The two
translations were compared and differences were discussed and resolved to develop a single,
final version.

HRQoL. The WHOQOL-BREF was used to assess HRQoL [13]. It contains 26 questions,
which assess QoL across four domains: physical health, psychological, social relationships and
environment in the past four weeks [6,12,13]. The first two questions assess general QoL and
health. Each item is scored on a 5-point scale. The Amharic version used in this study was pro-
vided by the WHO and has been previously validated and used in Ethiopia [18–20].

Data collection
The VRQoL and HRQoL were administered orally by six trained Amharic speaking interview-
ers, because of the low literacy rate amongst participants. Data from trichiasis cases were col-
lected at health facilities at the time of enrolment into the clinical trial, prior to surgery. Data
from the controls were collected at their homes.

Data were also collected on general health problems and self-rated socioeconomic status
(SES). For the self-rated socio-economic status, participants were asked to rate the wealth of
their households in relation to other households in their village by choosing one of the follow-
ing options: (1) very poor, (2) poor, (3) average, (4) wealthy or (5) very wealthy. In addition,
data were collected on social relations, marriage and sleeping, through semi-structured ques-
tions including: “Do you feel ashamed or embarrassed due to the trichiasis?”, “Do you worry
that you may lose your remaining eyesight due to the trichiasis?”, “Do you have a sleeping
problem?” and “If yes, do you think your sleeping problem is related with the trichiasis?”

Presenting LogMAR (Logarithm of the Minimum Angle of Resolution) visual acuity at two
metres was measured using “PeekAcuity” software on a Smartphone in a dark room [21]. We
assessed contrast sensitivity with a prototype smartphone based test that presents the individ-
ual with calibrated grey scale spots against a white background, which they have to identify by
touching the screen (www.peekvision.org). Unlike visual acuity, which is measured with high
contrast, contrast sensitivity perhaps more accurately reflects the person’s everyday visual
experience in varying conditions. Patients with normal visual acuity may have profound
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contrast sensitivity impairment. Therefore it is useful to measure contrast sensitivity while
investigating VRQoL, as impairment could lead to decreased functioning and quality of life
[22]. The ophthalmic examination was conducted using a 2.5x binocular magnifying loupe and
a bright torch. Clinical signs were graded using the Detailed WHO FPC Grading System [23].

Sample size
The sample size was calculated with the aim of detecting a three point difference in mean QoL
score between trichiasis cases and controls [5]. The sample size of 1000 cases and 200 controls
has 90% power to detect even minimal effect of trichiasis on QoL with an effect size of about
0.27 (effect size = QoL score difference (3)/SD (11)) with a Type I error of 5%.

Analysis
Data were double-entered into Access (Microsoft), cleaned in Epidata 3.1 and transferred to
Stata 11 (StataCorp) for analysis. Data were analysed as follows:

VRQoL. All items were grouped and scores added into their respective subscales: “General
Vision” subscale (1 question); “Visual Symptoms” subscale (3 questions); “General Function-
ing” subscale (12 questions); and “Psychosocial” subscale (4 questions) [8]. The subscale scores
were then converted into a scaled value out of one hundred, using the formula: ([individual
score—lowest possible score]/[highest possible score—lowest possible score]) X100. Therefore,
the person with the lowest possible VRQoL score would receive a scaled value of “0” and the
person with the highest possible VRQoL score receives a scaled value of “100” [11].

HRQoL. Data were analysed following the WHOQOL protocol [6,13]. Three negatively
framed items were reversed into a positive frame so higher scores denote higher QoL. To gener-
ate domain scores, questions were grouped into their respective domains and their scores
totalled. The mean score of all items included in the domain was calculated and then multiplied
by four. These scores then transformed to a 0 to 100 scale with the formula specified in the
manual to allow comparison between domains made of unequal number of items [6].

Clinical data. The presenting visual acuity in the better eye was used in this analysis. For
visual acuities of counting fingers or less, LogMAR values were attributed as follows: counting
fingers, 2.0; hand movements, 2.5; perception of light, 3.0; no perception of light, 3.5 [24]. The
LogMAR visual acuity scores were then categorised based on the WHO classifications: Normal
vision,�6/18; moderate visual impairment,<6/18–�6/60; severe visual impairment,<6/
60–�3/60; and blind,<3/60. Contrast sensitivity scores were grouped into quartiles. Corneal
opacity and trichiasis grading in the more affected eye was used to test the association of these
with QoL in trichiasis cases. Based on their trichiasis severity, cases were categorised into
Minor Trichiasis (<6 lashes or evidence of epilation in<1/3rd of the lash margin) and Major
Trichiasis (�6 lashes or evidence of epilation in�1/3rd of the lash margin). Corneal opacity
grading was categorised as either (i) no opacity/peripheral opacity or (ii) opacity involving the
visual axis.

Comparison of cases and controls. All comparisons of cases and controls were adjusted
for the matching variables: age and sex. The VRQoL analysis was also adjusted for socio-eco-
nomic status and the HRQoL analysis adjusted for both socio-economic status and presence of
health problems during the previous four weeks, as these factors may confound the association
between trachomatous trichiasis and QoL. Logistic, linear and ordinal logistic regression meth-
ods were used for binary, continuous and ordered categorical outcome variable analysis,
respectively. Linear regression models and the t-test were employed to compare significant dif-
ferences in QoL scores and to generate mean and mean differences between cases and controls
in each QoL subscale and domain, respectively.
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Factors associated with QoL among cases. Linear regression was used to investigate the
relationship between various factors with each VRQoL and HRQoL domain score (continuous
variable) in trichiasis cases in a univariable and multivariable analysis. Tests for trend were
undertaken in case of ordered categorical independent variables and significance was assessed
using p-value for trend. Likelihood ratio-tests were employed to obtain p-values in categorical
exposure variables. Variables that were associated with the outcome on univariable analyses at
a level of p<0.05 were included in the multivariable analysis and then those with p<0.2 were
retained in the model. To adjust for multiple comparisons, we used the Benjamini and Hoch-
berg method, assuming a false discovery rate (FDR) of 5% [25].

Psychometric property evaluation. Construct validity of the VRQoL data was assessed
through known-group difference and convergence validity using a linear regression model. In
the HRQoL data discriminant (to distinguish differences between cases and controls) and con-
struct validity were assessed using linear regression and Pearson’s correlation respectively.
Cronbach’s alpha was used to test for internal consistency and reliability of the VRQoL and
HRQoL data.

Results

Demographic and clinical characteristics of participants
Cases and controls were adequately matched for age (Table 1) and for geographical distribution
across the 20 administrative units where recruitment was conducted. There were proportion-
ately slightly more females among the 200 controls (83%) than the 1000 cases (76%). This
occurred by chance as the 200 trichiasis cases used to determine the control matching charac-
teristics had proportionately more females than in the full group of 1000 trichiasis cases. The
trichiasis cases were more likely to be widowed or divorced, be from poorer households, and
report other health problem in the past month than controls. For the analysis of socio-eco-
nomic data we combined the “very poor” with the “poor” group and the “very wealthy” with
“wealthy” group because of small numbers at both ends of the SES distribution. Trichiasis cases
had substantially lower visual acuity scores (median LogMAR, 0.35; IQR, 0.15 to 0.6) than the
controls (median LogMAR, -0.05; IQR, -0.1 to 0.1; Wilcoxon ranksum test, p<0.0001). Among
trichiasis cases vision in the better eye was 6/18 or better in 63%, and 50% had minor trichiasis.
The median duration of trichiasis among the cases was 5 years (IQR, 2–10).

Vision related quality of life
The trichiasis cases had substantially lower VRQoL scores than the controls in all four sub-
scales (p<0.0001) (Table 2). The largest differences between cases and controls were found for
visual symptoms (mean difference, 51.5; 95%CI, 48.5–54.5) and the smallest in general func-
tioning (mean difference, 24.1; 95%CI, 21.1–27.1). In a sub-group analysis, trichiasis cases with
normal vision had significantly lower VRQoL in all subscales than controls with normal vision
(Table 3).

The relationship between VRQoL and various demographic and clinical characteristics
among individuals with trichiasis are presented in Table 4. VRQoL scores were lower in all
domains with increasing age, severity and duration of trichiasis and with decreasing visual acu-
ity and contrast sensitivity scores. Scores were also lower in females, illiterate individuals and
in cases with central corneal opacity.

In multivariable analysis, lower overall VRQoL scores were found in those with longer tri-
chiasis duration, central corneal opacity, visual impairment and poor contrast sensitivity
(Table 4). In addition to these, older age and female gender were associated with lower VRQoL
score in the general functioning subscale. In the model, people with Major Trichiasis had lower
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VRQoL score in the visual symptom domain after controlling for potential confounders
(p = 0.011), however, this is confounded by duration of trichiasis and was therefore dropped
from the final model (Table 4).

Health related quality of life
The trichiasis cases had substantially lower overall HRQoL (p<0.0001) and overall self rated
health (p<0.0001) scores than the controls (Table 2). Strikingly, 55.4% of trichiasis cases rated

Table 1. Demographic and clinical characteristics of participants.

Variables Cases Controls p-value

n / 1000 (%) n / 200 (%)

Age, mean (SD) 47.3 years (13.5) 45.9 years (13.3) -

Gender, female 765 (76.5) 167 (83.6) -

Illiterate 886 (88.6) 170 (85.0) 0.005

Marital status

Married 646 (64.6) 162 (81.0) 0.0001‡

Widowed 203 (20.3) 27 (13.5)

Divorced 119 (11.9) 9 (4.5)

Single 32 (3.2) 2 (1.0)

Job‡

Farmer 839 (83.9) 168 (84.0) 0.006‡

Employed/self employed 52 (5.2) 17 (8.5)

Daily labourer 46 (4.6) 4 (2.0)

No job 63 (6.3) 11 (5.5)

Self rated wealth*

Very wealthy/ Wealthy 32 (3.2) 30 (15.0) <0.0001†

Middle 447 (44.7) 135 (67.5)

Very Poor / Poor 521 (52.1) 35 (17.5)

Health problem

No 628 (62.8) 172 (86.0) <0.0001

Yes 372 (37.2) 28 (14.0)

Visual Acuity—better eye

Normal (�6/18) 638 (63.8) 194 (97.0) <0.0001†

Moderate visual impairment (<6/18 to �6/60) 327 (32.7) 4 (2.0)

Severe visual impairment (<6/60 to �3/60) 18 (1.8) 1 (0.5)

Blind (<3/60) 17 (1.7) 1 (0.5)

Contrast sensitivity

1 (Best) 336 (33.6) 142 (71.0) <0.0001†

2 193 (19.3) 33 (16.5)

3 249 (24.9) 17 (8.5)

4 (Worst) 222 (22.2) 8 (4.0)

p-values are calculated using logistic regression and adjusted for age and gender, with the exception for age, which was calculated using linear

regression.
‡ Combined p-value from likelihood ratio-test.
† P-value for trend.

* We merged “very wealthy” and “wealthy” and “very poor” and “poor” because of small numbers at the extremes of the distribution, to create three levels

of socio-economic status measure to facilitate data modelling.

doi:10.1371/journal.pntd.0004254.t001
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Table 2. Comparison of mean domain scores of VRQoL and HRQoL of trichiasis cases and controls.

Domain TT Cases Controls Mean difference p-value

Mean (95% CI) Mean (95% CI) Mean (95% CI)

VRQoL a

Overall eyesight 45.9 (44.5–47.3) 95.4 (93.2–97.5) 49.5 (46.3–52.7) <0.0001

Visual symptom 46.0 (44.7–47.3) 97.5 (96.1–98.9) 51.5 (48.5–54.5) <0.0001

General Functioning 73.7 (72.4–75.0) 97.7 (96.4–99.1) 24.1 (21.1–27.1) <0.0001

Psychosocial 69.1 (67.4–70.7) 98.1 (96.8–99.5) 29.1 (25.3–32.8) <0.0001

HRQoL b

General Facet Items

Overall quality of life 34.5 (33.3–35.7) 64.6 (61.9–67.3) 30.1 (27.2–33.1) <0.0001

Overall health 38.2 (37.0–39.5) 71.7 (69.5–74.0) 33.5 (30.4–36.5) <0.0001

Domains

Physical health 47.4 (46.4–48.3) 79.8 (77.9–81.7) 32.4 (30.1–34.7) <0.0001

Psychological 58.7 (58.0–59.5) 80.5 (79.0–82.0) 21.8 (20.0–23.7) <0.0001

Social 51.7 (50.3–53.1) 72.1 (69.7–74.5) 20.4 (17.1–23.7) <0.0001

Environment 38.7 (38.0–39.4) 62.0 (60.4–63.6) 23.3 (21.6–24.9) <0.0001

a p-values were calculated by linear regression and adjusted for age, gender and self-rated wealth.

VRQoL = Vision Related Quality of Life
b p-values were calculated by linear regression and adjusted for age, gender, self-rated wealth and other health problem in the past month

HRQoL = Health Related Quality of Life

doi:10.1371/journal.pntd.0004254.t002

Table 3. Comparison of mean VRQoL and HRQoL scores of trichiasis cases and controls with normal vision (presenting visual acuity of�6/18 in
the better eye).

Domain TT Cases With Normal
Vision n = 638

Controls With Normal
Vision n = 194

Mean difference p-value

Mean (95% CI) Mean (95% CI) Mean (95% CI)

VRQoL a

Overall eyesight 50.5 (48.8–52.2) 96.9 (95.2–98.6) 46.4 (43.2–49.6) <0.0001

Visual symptom 49.4 (47.8–51.0) 98.5 (97.5–99.5) 49.0 (46.1–52.0) <0.0001

General Functioning 79.8 (78.5–81.2) 98.7 (97.8–99.6) 18.9 (16.4–21.4) <0.0001

Psychosocial 74.1 (72.2–76.1) 98.8 (97.7–99.9) 24.7 (21.1–28.2) <0.0001

HRQoL b

General Facet Items

Overall quality of life 37.0 (35.5–38.5) 64.9 (62.2–67.7) 28.0 (24.9–31.0) <0.0001

Overall health 41.7 (40.2–43.3) 72.2 (70.0–74.3) 30.4 (27.4–33.5) <0.0001

Domains
Physical health 51.5 (50.4–52.6) 80.3 (78.5–82.1) 28.9 (26.5–31.0) <0.0001

Psychological 60.2 (59.2–61.2) 80.9 (79.4–82.3) 20.7 (18.8–22.6) <0.0001

Social 54.9 (53.2–56.7) 72.5 (70.1–74.9) 17.5 (14.1–20.9) <0.0001

Environment 39.9 (39.1–40.9) 62.3 (60.7–63.8) 22.3 (20.6–24.1) <0.0001

a p-values were calculated by linear regression and adjusted for age, gender and self-rated wealth.

VRQoL = Vision Related Quality of Life
b p-values were calculated by linear regression and adjusted for age, gender, self-rated wealth and other health problem in the past month

HRQoL = Health Related Quality of Life

doi:10.1371/journal.pntd.0004254.t003
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Table 4. Univariablea and Multivariableb associations of VRQoLwith demographic and clinical characteristics among trichiasis cases.

Variable Overall eyesight Visual symptom General functioning Psychosocial

Mean (95% CI) Mean (95% CI) Mean (95% CI) Mean (95% CI)

Age Groups (years)

� 29 55.1 (50.8–59.4) 52.5 (48.7–56.4) 83.7 (80.0–87.3) 74.4 (69.4–79.3)

30–39 51.3 (48.2–54.4) 48.2 (45.6–50.9) 81.5 (79.3–83.7) 74.2 (70.7–77.8)

40–49 46.6 (43.9–49.4) 47.1 (44.3–49.8) 75.7 (73.4–78.0) 69.2 (65.7–72.6

50–59 43.0 (40.2–45.8) 42.7 (40.0–45.4) 71.2 (68.4–73.9) 66.8 (63.3–70.3)

60–69 42.5 (39.1–45.9) 46.0 (42.6–49.4) 68.5 (65.0–71.9) 68.7 (64.5–72.9)

� 70 32.2 (30.7–39.8) 39.1 (34.6–43.6) 56.8 (51.4–62.1) 58.8 (53.0–64.6)

p-value a † <0.0001 <0.0001 <0.0001 <0.0001

p-value b † - 0.069 0.010 0.0048

Gender

Male 48.2 (45.2–51.2) 49.1 (46.6–51.7) 77.8 (75.2–80.4) 72.7 (69.5–76.0)

Female 45.2 (43.6–46.7) 45.0 (43.5–46.5) 72.4 (70.9–73.9) 67.9 (66.0–69.9)

p-value a 0.07 0.008 0.0007 0.02

p-value b - - 0.034 -

Literacy

Literate 52.6 (48.6–56.7) 52.3 (48.8–55.7) 84.2 (81.3–87.20 77.2 (73.1–81.4)

Illiterate 45.0 (43.5–46.5) 45.2 (43.8–46.6) 72.3 (70.9–73.7) 68.0 (66.2–69.8)

p-value a 0.0006 0.0006 <0.0001 0.0005

p-value b 0.19 - 0.049 -

Trichiasis severity

Minor trichiasis (<6 lashes) 47.7 (45.8–49.6) 48.4 (46.5–50.2) 75.8 (74.0–77.6) 71.1 (68.8–73.4)

Major trichiasis (�6 lashes) 44.0 (42.1–46.0) 43.6 (41.8–45.4) 71.6 (69.6–73.5) 67.0 (64.7–69.4)

p-value a 0.009 0.0003 0.002 0.02

p-value b - - - -

Trichiasis duration in years

<2 53.8 (50.5–57.1) 57.4 (54.5–60.3) 81.5 (78.4–84.7) 77.7 (73.8–81.5)

2–4 46.9 (44.4–49.4) 46.5 (44.2–48.8) 74.9 (72.6–77.1) 68.8 (65.8–71.8)

5–9 44.9 (42.1–47.7) 44.3 (41.7–46.9) 73.5 (70.8–76.1) 68.7 (65.4–72.0)

10–15 42.0 (38.2–45.7) 40.7 (37.3–44.1) 70.6 (67.4–73.9) 65.0 (60.5–69.4)

�15 40.4 (36.9–43.9) 40.0 (66.7–43.3) 66.1 (62.4–69.9) 64.4 (60.0–68.7

p-value a † <0.0001 <0.0001 <0.0001 <0.0001

p-value b † <0.0001 <0.0001 <0.0001 0.0004

Corneal opacity

No/peripheral opacity 50.2 (48.4–52.0) 49.2 (47.5–50.9) 78.0 (76.4–79.5) 73.9 (71.8–76.0)

Opacity involving the visual axis 40.4 (38.4–42.4) 41.9 (40.0–43.8) 68.3 (66.1–70.4) 62.9 (60.4–65.5)

p-value a <0.0001 <0.0001 <0.0001 <0.0001

p-value b 0.0002 0.0023 0.0077 0.0002

Presenting VA in the better eye

Normal (�6/18) 50.5 (48.8–52.2) 49.4 (47.8–51.0) 79.8 (78.5–81.2) 74.1 (72.2–76.1)

Moderate visual impairment (<6/18 to �6/60) 39.7 (37.5–41.8) 40.9 (38.8–43.1) 65.3 (62.9–67.6) 62.3 (59.5–65.2)

Severe visual impairment (<6/60 to �3/60) 23.6 (15.7–31.6) 35.6 (26.0–45.3) 46.1 (36.0–56.1) 45.1 (32.7–57.6)

Blind (<3/60) 14.7 (5.6–23.9) 26.0 (16.5–35.4) 33.7 (18.9–48.7) 33.8 (18.3–49.4)

p-value a † <0.0001 <0.0001 <0.0001 <0.0001

p-value b † <0.0001 0.0002 <0.0001 <0.0001

(Continued)
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their overall QoL “poor” or “very poor” compared to only 9.5% of controls (p<0.0001) and 5.6%
of cases rated their overall QoL “good” or “very good” compared to 59.5% of controls
(p<0.0001). Across all four domains there were substantial differences in the QoL scores of cases
and controls (all p<0.0001, Table 2). The largest difference was seen in the physical health
domain (mean difference, 32.4; 95%CI, and 30.1–34.7). Trichiasis cases with normal vision had
significantly lower HRQoL in all subscales than controls with normal vision (Table 3).

Among trichiasis cases, overall HRQoL and the four domain scores decreased with increas-
ing age (except for environment domain), decreasing self-rated wealth, visual acuity and con-
trast sensitivity scores (Table 5). They were also lower in divorced/widowed, illiterate
individuals, females and those with other health problems in the past month. Daily labourers,
the unemployed and those with central corneal opacity had lower overall QoL and domain
scores except for the environment domain. Participants with longer duration trichiasis had
lower physical, psychological and social domain scores.

Multivariable analyses identified predictors of HRQoL among trichiasis cases (Table 5).
Lower self-rated wealth was associated with lower QoL scores in all domains. Poorer overall
QoL was related to not having a marriage partner, visual impairment, being a daily labourer
and presence of other health problems. Older participants, females, the unemployed, those
with visual impairment, poor contrast sensitivity score and other health problems were associ-
ated with lower physical domain scores. Daily labouring, not having a marriage partner and
presence of other health problems were associated with lower psychological domain scores.

Impact of trichiasis on daily life
Among the 200 controls, 198 (99%) reported no ocular pain or discomfort. In contrast, among
the 1000 trichiasis cases, 143 (14.3%), 281 (28.1%) and 562 (56.2%) reported mild, moderate

Table 4. (Continued)

Variable Overall eyesight Visual symptom General functioning Psychosocial

Mean (95% CI) Mean (95% CI) Mean (95% CI) Mean (95% CI)

Contrast sensitivity

4 (Best score) 54.2 (51.8–56.6 52.1 (49.9–54.2) 83.6 (81.9–85.3) 78.3 (75.8–80.7)

3 46.8 (43.8–49.8) 46.8 (43.9–49.7) 75.4 (72.9–77.8) 70.0 (66.3–73.7)

2 42.6 (40.1–45.0) 44.2 (41.6–46.8) 71.9 (69.6–74.2) 67.0 (63.9–70.1)

1 (Worst score) 36.1 (33.4–38.9) 38.1 (35.5–40.7) 59.1 (55.8–72.4) 56.6 (52.9–60.4)

p-value a † <0.0001 <0.0001 <0.0001 <0.0001

p-value b † <0.0001 <0.0001 <0.0001 <0.0001

Self rated wealth

Very wealthy / Wealthy 53.9 (45.3–62.5) 47.1 (38.9–55.4) 83.5 (76.4–90.7) 80.3 (72.3–88.3)

Middle 48.8 (46.8–50.8) 48.2 (46.4–50.1) 78.3 (76.6–79.9) 72.7 (70.4–75.1)

Poor / Very Poor 42.8 (40.9–44.8) 44.0 (42.2–45.8) 69.1 (67.2–71.1) 65.2 (62.9–67.6)

p-value a † <0.0001 0.0037 <0.0001 <0.0001

p-value b † 0.029 - 0.0001 0.0019

a P-values from univariable analysis.
b P-values from multivariable analysis. All p-values are calculated using linear regression. For ordinal exposures with three or more categories the
†p-values are calculated for trend. Using the Benjamini and Hochberg method, only tests with a p-value below 0.034 have a False Discovery Rate of <5%.

Variables with univariable p<0.05 were included in the multivariable model, then those with p>0.2 were excluded (dashed line) from the final model after

likelihood ratio- test. VRQoL = Vision related Quality of Life

doi:10.1371/journal.pntd.0004254.t004
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Table 5. Univariablea and Multivariableb associations of HRQoL with demographic and clinical characteristics among trichiasis cases.

Variable Overall quality of
life

Physical domain Psychological
domain

Social domain Environmental
domain

Mean (95% CI) Mean (95% CI) Mean (95% CI) Mean (95% CI) Mean (95% CI)

Age Groups (years)

� 29 38.4 (34.8–42.0) 60.7 (58.2–63.3) 63.4 (61.1–65.6) 61.0 (56.8–65.1) 41.1 (38.9–43.3)

30–39 37.7 (35.0–40.4) 54.3 (52.5–56.1) 60.6 (58.8–62.4) 58.9 (55.9–62.0) 41.5 (39.9–43.0)

40–49 37.9 (35.5–40.2) 49.1 (47.4–50.9) 58.9 (57.4–60.4) 56.6 (53.8–59.4) 38.8 (37.4–40.1)

50–59 32.6 (29.9–35.3) 44.2 (42.3–46.1) 57.6 (56.0–59.2) 46.3 (43.1–49.4) 38.2 (36.7–39.6)

60–69 30.9 (28.0–33.8) 40.7 (36.6–42.8) 56.8 (54.7–58.8) 42.1 (39.0–45.3) 36.4 (34.8–38.0)

� 70 26.0 (25.0–30.0) 32.7 (29.8–35.6) 55.4 (52.8–57.9) 42.8 (39.1–46.6) 35.3 (33.2–37.4)

p-value a † <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

p-value b † - <0.0001 0.13 <0.0001 0.048

Gender

Male 36.1 (33.47–38.4) 51.9 (50.0–53.9) 60.1 (58.6–61.5) 57.7 (54.9–60.5) 41.0 (39.6–42.3)

Female 34.0 (32.6–35.4) 46.0 (44.9–47.1) 58.3 (57.4–59.2) 49.8 (48.2–51.4) 38.0 (37.2–38.8)

p-value a 0.16 <0.0001 0.06 <0.0001 <0.0001

p-value b - <0.0001 - - 0.024

Literacy

Literate 39.9 (36.5–43.3) 56.4 (53.7–59.1) 61.4 (59.1–63.7) 59.3 (55.2–63.3) 42.5 (40.3–44.7)

Illiterate 33.8 (32.5–35.1) 46.2 (45.2–47.2) 58.4 (57.6–59.2) 50.7 (49.2–52.2) 38.2 (37.5–38.9)

p-value a 0.0016 <0.0001 0.02 0.0001 <0.0001

p-value b - - - - 0.19

Marital status

Married 39.4 (38.1–40.8) 51.0 (49.9–52.1) 60.9 (60.0–61.7) 60.6 (58.9–62.2) 40.4 (39.6–41.2)

Single 32.0 (23.4–40.7) 53.6 (46.5–60.7) 55.9 (50.1–61.6) 41.4 (34.9–47.9) 37.6 (32.5–42.7)

Divorced/widowed 24.8 (22.7–20.7) 39.4 (37.8–41.1) 54.7 (53.2–56.2) 34.9 (33.2–36.6) 35.4 (34.3–36.5)

p-value a

Married vs. Single 0.03 0.33 0.02 <0.0001 0.14

Married vs. Divorced/widowed <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

P value b

Married vs. Single 0.023 0.35 0.023 <0.0001 0.0043

Married vs. Divorced/widowed <0.0001 0.18 0.0076 <0.0001 0.77

Job

Farmer 36.3 (35.0–37.6) 48.0 (47.0–49.0) 59.5 (58.8–60.3) 53.1 (51.6–54.7) 38.9 (38.2–39.6)

Employed/self-employed 30.3 (24.5–36.0) 51.2 (46.9–55.5 56.9 (53.1–60.7) 45.2 (39.5–50.9) 38.7 (35.8–41.5)

Daily labour 17.9 (12.8–23.0) 43.7 (38.5–48.9) 52.2 (46.3–58.0) 42.6 (35.6–49.6) 37.4 (33.4–41.3)

No job (including students) 26.2 (20.4–32.0) 38.4 (33.4–43.3) 54.6 (50.4–58.9 44.4 (39.0–49.8) 36.7 (33.3–40.1)

p-value a

Farmer vs. Employed/self-employed 0.03 0.14 0.13 0.01 0.89

Farmer vs. Daily labour <0.0001 0.06 0.0001 0.002 0.34

Farmer vs. No job <0.0001 <0.0001 0.002 0.003 0.12

p-value b

Farmer vs. Employed/self-employed 0.55 0.030 0.62 - -

Farmer vs. Daily labour <0.0001 0.17 0.0086 - -

Farmer vs. No job 0.037 0.0005 0.18 - -

Trichiasis severity

Minor trichiasis (<6 lashes) 35.2 (33.6–36.9) 48.7 (47.4–50.1) 58.9 (57.9–60.0) 53.7 (51.7–55.7) 39.4 (38.5–40.3)

Major trichiasis (�6 lashes) 33.7 (32.0–35.5) 46.0 (44.6–47.4) 58.3 (57.4–59.7) 49.6 (47.6–51.6) 38.0 (37.0–39.0)

(Continued)

Impact of Trachomatous Trichiasis on Quality of Life

PLOS Neglected Tropical Diseases | DOI:10.1371/journal.pntd.0004254 November 23, 2015 11 / 17



Table 5. (Continued)

Variable Overall quality of
life

Physical domain Psychological
domain

Social domain Environmental
domain

Mean (95% CI) Mean (95% CI) Mean (95% CI) Mean (95% CI) Mean (95% CI)

p-value a 0.22 0.005 0.60 0.004 0.05

p-value b - - - - -

Trichiasis duration

<2 35.0 (32.2–37.8) 50.2 (47.8–52.6) 59.4 (57.6–61.3) 51.4 (47.8–55.0) 39.7 (38.1–41.2)

2–4 34.7 (32.4–37.0) 49.3 (47.6–51.0) 60.1 (58.7–61.4) 54.9 (52.1–57.6) 37.9 (36.6–39.1)

5–9 35.9 (33.5–38.4) 47.6 (45.7–49.5) 58.2 (56.5–59.8) 51.7 (47.8–54.5) 40.0 (38.6–41.4)

10–15 34.7 (31.3–38.1) 46.1 (43.7–48.5) 59.6 (57.5–61.6) 53.4 (49.9–56.9) 39.3 (37.6–41.0)

�15 31.2 (28.2–34.2) 41.7 (39.1–44.3) 55.8 (53.7–57.9) 45.0 (41.7–48.3) 36.7 (35.0–38.4)

p-value a † 0.11 <0.0001 0.005 0.003 0.14

p-value b † - - - - -

Corneal Opacity

No/peripheral opacity 36.6 (35.0–38.1) 50.3 (49.0–51.5) 59.8 (58.8–60.8) 53.4 (51.5–55.3) 39.3 (38.4–40.2)

Opacity involving the visual axis 31.9 (30.1–33.7) 43.7 (42.3–45.1) 57.4 (56.2–58.6) 49.5 (47.4–51.5) 37.9 (36.9–38.9)

p-value a 0.0002 <0.0001 0.003 0.006 0.04

p-value b - 0.057 - - -

Presenting VA in the better eye

Normal (�6/18) 37.0 (33.5–38.4) 51.5 (50.4–52.6) 60.2 (59.2–61.2) 54.9 (53.2–56.7) 39.9 (39.1–40.8)

MVI (<6/18 to �6/60) 31.0 (28.9–33.2) 40.8 (39.2–42.4) 56.6 (55.4–57.9) 46.0 (43.6–48.4) 37.0 (35.8–38.1)

SVI (<6/60 to �3/60) 23.6 (13.6–33.6) 34.9 (29.0–40.9) 54.9 (48.1–61.6) 46.8 (34.7–58.8) 33.0 (27.6–38.3)

Blind (<3/60) 19.1 (8.4–29.8) 31.1 (21.5–40.7) 49.0 (39.2–58.8) 43.1 (30.3–56.0) 31.4 (24.3–38.5)

p-value a † <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

p-value b † 0.068 0.0010 0.054 - 0.17

Contrast sensitivity

1 (Best score) 36.5 (36.4–40.5) 55.5 (54.0–57.0) 61.5 (60.2–62.7) 58.1 (55.6–60.4) 41.0 (39.8–42.2)

2 36.9 (34.2–39.6) 46.6 (44.6–48.7) 58.2 (56.5–59.9) 51.9 (48.6–55.2) 40.0 (38.5–41.3)

3 32.0 (29.7–34.4) 45.3 43.6–47.0) 58.5 (57.0–59.9) 49.3 (46.4–52.1) 38.1 (36.9–39.3)

4 (Worst score) 29.2 (26.6–31.7) 38.0 (36.1–39.9) 55.3 (53.5–57.2) 44.5 (41.6–47.4) 34.9 (33.5–36.3)

p-value a † <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

p-value b † - 0.0008 0.15 0.18 0.027

Other health problems

No 37.2 (35.8–38.6) 51.8 (50.6–52.9) 60.4 (59.5–61.4) 53.4 (51.6–55.2) 39.8 (39.0–40.7)

Yes 30.0 (27.9–32.1) 40.0 (38.5–41.4) 55.9 (54.6–57.1) 48.7 (46.6–50.9) 36.8 (35.8–37.8)

p-value a <0.0001 <0.0001 <0.0001 0.002 <0.0001

p-value b 0.0018 <0.0001 0.0002 - 0.080

Self rated wealth

Very wealthy / Wealthy 54.7 (48.4–60.9) 56.8 (52.0–61.6) 62.8 (57.8–67.7) 59.4 (50.6–68.2) 46.3 (42.4–50.2)

Middle 46.0 (44.6–47.3) 52.4 (51.0–53.7) 62.4 (61.4–63.4) 59.8 (57.9–61.7) 42.7 (41.7–43.6)

Poor / Very Poor 23.4 (22.0–24.8) 42.5 (41.2–43.8) 55.4 (54.3–56.4) 44.2 (42.3–46.1) 34.8 (34.0–35.7)

p-value a † <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

p-value b † <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

a P-values from univariable analysis.
b P-values from multivariable analysis. P-values are calculated using linear regression. For ordinal exposures with three or more categories the
†p-values are calculated for trend. Using the Benjamini and Hochberg method, only tests with a p-value below 0.03 have a False Discovery Rate of <5%.

Variables with univariable p<0.05 were included in the multivariable model, then those with p>0.2 were excluded (dashed line) from the final model after

likelihood ratio test. MV = Moderate Visual Impairment; SVI = Severe Visual Impairment. HRQoL = Health related Quality of Life.

doi:10.1371/journal.pntd.0004254.t005
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and severe ocular pain or discomfort, respectively (p<0.0001). The cases reported the following
effects of trichiasis: 596 (59%) felt ashamed or embarrassed; 913 (91.3%) worried that they
might lose their remaining eyesight; 70 (7.0%) had been troubled in their marriage and ignored
by their marriage partner; 681 (68.1%) reported sleeping problems, largely due to pain (675/
681 (67.5%)) from the trichiasis.

Validity and reliability of the QoL Data
Satisfying the known-groups difference criteria, the trichiasis cases had significantly lower
VRQoL and HRQoL scores in all domains (p<0.0001) than the controls (Table 2). With
respect to convergence validity, worsening visual acuity and contrast sensitivity scores, trichia-
sis duration and central corneal opacity were significantly associated with lower scores in all
four domains of VRQoL (Table 4). The VRQoL data were reliable after being assessed for inter-
nal consistency with a Cronbach’s alpha: coefficients of>0.80. The overall QoL data showed
very high internal consistency with a Cronbach’s alpha of 0.90. The physical health, psycholog-
ical, social and environment domains demonstrated internal consistency with Cronbach’s
alpha of 0.87, 0.65, 0.47, and 0.64, respectively.

Discussion
Trachomatous trichiasis results in considerable morbidity even before the development of irre-
versible visual impairment or blindness from corneal opacification. The eyelashes constantly
rub the cornea causing irritation and pain [26]. However, despite these important conse-
quences there are surprisingly limited data on the impact of trichiasis on quality of life. More-
over, few studies have investigated the resulting functional physical impairment [27,28]. The
psychological and social effects of trichiasis have usually been overlooked. Little information
has previously been collected using validated tools. In response, this study was conducted to
address these gaps, using standard WHO QoL instruments, and found that trachomatous tri-
chiasis has a very profound impact on both VRQoL and HRQoL, even prior to the develop-
ment of visual impairment.

Vision related quality of life
Overall, the VRQoL of trichiasis cases was substantially lower in all domains compared to con-
trols. When we restricted the analysis to people with a visual acuity of 6/18 or better, the differ-
ence in VRQoL was of a similar magnitude and was highly significant. This is an important
observation, which demonstrates that trichiasis reduces VRQoL even before impairment of
visual acuity develops.

We found that, of the four sub-scales, the one with the largest difference was the visual
symptom subscale. This is a composite of questions about visual functioning, pain/discomfort,
glare and light/dark adaption. The general functioning subscale showed the smallest difference
compared to controls. This may be because approximately two-thirds of trichiasis cases had
normal vision, and this subscale includes items on vision difficulties and role limitation.

Consistent with our study, several other studies have demonstrated the effect trichiasis has
on physical functioning [26–28]. A population-based study in Tanzania found trichiasis with-
out visual impairment results in limitation of physical functioning in women that was compa-
rable to limitation associated with visual impairment from other causes [27]. A qualitative
study of 23 women with trichiasis in Niger (without a control group for comparison) reported
trichiasis had marked effects on the general well-being of these individuals and was linked to
physical disability and inability to work and earn an income [26]. In a study conducted in
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southern Ethiopia, 61% of trichiasis cases reported difficulty in physical functioning including
walking, recognizing faces and performing day-to-day farming activities [28].

Among trichiasis cases, VRQoL was significantly lower with central corneal opacity,
increasing trichiasis duration and decreasing visual acuity and contrast sensitivity scores. This
suggests that trichiasis cases had significantly lower contrast sensitivity than the controls.
Other studies have found conditions such as dry eyes and reduced tear break-up time, resulting
from progressive conjunctival scarring and ocular epithelial tissues damage, are associated with
reduced contrast sensitivity score [29,30]. Impaired contrast sensitivity score can greatly affect
the person’s ability to recognise objects and perform daily activities under different conditions.
A recent study conducted on glaucoma patients revealed that contrast sensitivity plays a major
role in daily functioning and VRQoL; and the contrast sensitivity score was correlated with
VRQoL indicators such as facial recognition, finding objects, motion detection and general
vision [22]. Poor contrast sensitivity has been associated with physical injuries from accidents,
suggesting that it would greatly hamper overall well being [31,32]. The association between tri-
chiasis severity and the visual symptom subscale was weakened after including trichiasis dura-
tion in the multivariable regression model. Severity and duration are not independent of each
other. The general functioning subscale of the VRQoL and physical health domain in HRQoL
were lower in females than males. Although the reason is not apparent, a similar finding has
been reported in a Tanzanian study: women without visual impairment were more likely to
have functional limitation than their male counterparts [27].

Health related quality of life
Trichiasis cases had a poorer HRQoL than controls in all domains, again even without visual
impairment. Strikingly, the physical domain in the WHOQOL-BREF, which includes ques-
tions on pain and discomfort, had the highest mean score difference between cases and con-
trols, emphasising the suffering trichiasis causes. Among the QoL domains, the
environmental domain had the lowest score in both trichiasis cases and controls. This
domain is built from items such as satisfaction with financial resources, access to health ser-
vice, transport, information and leisure activities, which generally have low availability in the
communities where this study was conducted. Hence, participants would be anticipated to
have a lower rate of satisfaction for these items.

TheWHOQOL-BREF has been used to assess HRQoL of entropion patients (with and with-
out trichiasis) [5]. Apart from the environment domain scores of the trichiasis cases, the average
QoL scores of trichiasis cases and controls in all domains in the Indian study were generally
lower than those we recorded in Ethiopia [5]. This difference could be attributed to two things.
Firstly, perceptions towards QoL in Indian and Ethiopian communities could be different. Sec-
ondly, in the Indian study, all participants were recruited from hospital, compared to commu-
nity-based recruitment in our study. Hospital participants might be more likely to report poor
QoL than people in the community [14]. In contrast to trichiasis, there is an extensive literature
about the impact of cataract on QoL [7,9–11,33]. However, there are fundamental differences
between cataract and trichiasis in the nature of visual loss, pain and other symptoms they cause.

Validity and reliability of QoL data
These tools have previously been reported to be valid and reliable in studies conducted in similar
settings to this study [9–11,14,18–20]. In this study, both the VRQoL and HRQoL data measured
what they were intended to measure (construct validity) by demonstrating significant differences
in the scores between groups known to be different; cases and controls had lower and higher
scores respectively. The VRQoL data also showed that sub-scales correlate well with measures of
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similar constructs (convergent validity) such as visual acuity and contras sensitivity where wors-
ening in these measures is associated with lower VRQoL subscale scores. There was evidence of
higher homogeneity among the items in each VRQoL subscale (internal consistency) than the
generally accepted criteria of>0.70. In the HRQoL data, the overall QoL and the physical health
domain items were internally consistent and reliable in measuring the same construct, while the
psychological, social relations and environment domains had less internal consistency. Similar
psychometric properties have been reported in the field trial results of this tool in other countries
[14]. The lower alpha score for the social relationship domain is anticipated as its analysis is
based on three items instead of the generally recommended minimum four for evaluating inter-
nal consistency [6]. Hence, this domain’s results should be interpreted in caution, as there was
insufficient evidence that the items in this domain are always measuring the same construct.

Strengths and limitations
This is a large case-control study examining the impact of trichiasis on QoL. We used tools val-
idated in settings similar to this study setting. The VRQoL tool has been validated in Kenya
while the HRQoL tool has been tested and used in other studies in Ethiopia. The study has
some limitations. Perfect matching was not achieved in terms of gender, resulting in more
females in the controls than the trichiasis cases. However, all comparisons between cases and
controls were adjusted for gender, age and self-rated wealth. A community-based screening
method was employed to identify trichiasis cases. Although we think that this was an efficient
and comprehensive approach to finding cases, it is possible that some cases might have been
missed, particularly those with mild disease who may be less likely to come forward, which
could lead to an overestimation of the QoL scores for trichiasis cases in general. Trichiasis is
strongly associated with a poorer QoL, However, the cross-sectional nature of this study pre-
cludes us from drawing definite conclusions about causality. This question is being investigated
by reassessing this group of people one year after surgery.

Conclusions
In this Ethiopian population, we found that trichiasis cases have significantly lower VRQoL
and HRQoL than controls regardless of visual impairment. The results provide solid data for
advocacy and encourage programme leaders and funders to secure resources to promote trichi-
asis intervention. Trichiasis inflicts considerable physical and psychosocial trauma including
sleep disturbance, low self-esteem and possibly a less stable marriage. The burden of trichiasis
goes beyond visual loss. Timely treatment is needed not only to prevent visual loss but also alle-
viate physical and psychological suffering and social exclusion of trichiasis patients, thereby
improving their physical and psychological health, general functioning and social relations.
The comprehensive SAFE strategy is needed to prevent the development of trichiasis. The
long-term effect of trichiasis surgery on VRQoL and HRQoL in trichiasis patients needs to be
measured in longitudinal studies.

Supporting Information
S1 Checklist. STROBE Checklist.
(DOCX)

Acknowledgments
We thank the trachoma control program in Amhara National Regional State of Ethiopia,
which is collaboration between the Regional Health Bureau and the Lions-Carter Center

Impact of Trachomatous Trichiasis on Quality of Life

PLOS Neglected Tropical Diseases | DOI:10.1371/journal.pntd.0004254 November 23, 2015 15 / 17

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pntd.0004254.s001


SightFirst Initiative; the research team in Bahirdar, Amhara Region which did the entire field
work of the study; the study participants, West Gojam Zone Health Office and the respective
Woreda Health Offices, and particularly Mecha Woreda Administration Office.

Author Contributions
Conceived and designed the experiments: EH PME HK SP HWMJB. Performed the experi-
ments: EH TW SA ZTMZ ZZWGMJB. Analyzed the data: EH HAWMJB. Wrote the paper:
EH TW SA ZT MZ ZZWG KC PME HK RLB DCWM SNR SP HAWMJB.

References
1. Pascolini D, Mariotti SP (2012) Global estimates of visual impairment: 2010. British Journal of Ophthal-

mology 96: 614–618. doi: 10.1136/bjophthalmol-2011-300539 PMID: 22133988

2. World Health Organization (2014) WHO Alliance for the Global Elimination of Blinding Trachoma by the
year 2020. Progress report on elimination of trachoma, 2013. Wkly Epidemiol Rec 89: 421–428. PMID:
25275153

3. World Health Organization (2012) Global WHO alliance for the elimination of blinding trachoma by
2020. Weekly Epidemiological Record 87: 161–168. PMID: 22574352

4. Murray CJ, Barber RM, Foreman KJ, Ozgoren AA, Abd-Allah F, et al. (2015) Global, regional, and
national disability-adjusted life years (DALYs) for 306 diseases and injuries and healthy life expectancy
(HALE) for 188 countries, 1990–2013: quantifying the epidemiological transition. The Lancet.

5. Dhaliwal U, Nagpal G, Bhatia MS (2006) Health-related quality of life in patients with trachomatous tri-
chiasis or entropion. Ophthalmic Epidemiol 13: 59–66. PMID: 16510348

6. World Health Organization (1998) Whoqol user manual: Programme on mental health: World Health
Organization.

7. Polack S (2006) The Impact of Cataract Surgery on Health Related Quality of Life and Time-use in
Kenya, Bangladesh and The Philippines: Thesis, London School of Hygiene and Tropical Medicine,
University of London.

8. World Halth Organiszation Prevention of Blindness & Deafness. Consultation on Development of Stan-
dards for Characterization of Vision Loss and Visual Functioning. In: WHO/PBL, editor; 2003; Geneva

9. Polack S, Kuper H, Wadud Z, Fletcher A, Foster A (2008) Quality of life and visual impairment from cat-
aract in Satkhira district, Bangladesh. British Journal of Ophthalmology 92: 1026–1030. doi: 10.1136/
bjo.2007.134791 PMID: 18653592

10. Polack S, Kuper H, MathengeW, Fletcher A, Foster A (2007) Cataract visual impairment and quality of
life in a Kenyan population. British Journal of Ophthalmology 91: 927–932. PMID: 17272387

11. Polack S, Eusebio C, Fletcher A, Foster A, Kuper H (2010) Visual Impairment from Cataract and Health
Related Quality of Life: Results from a Case-Control Study in the Philippines. Ophthalmic Epidemiology
17: 152–159. doi: 10.3109/09286581003731536 PMID: 20455844

12. WHOQOL Group (1998) Development of the World Health Organization WHOQOL-BREF quality of life
assessment. TheWHOQOL Group. Psychol Med 28: 551–558. PMID: 9626712

13. World Health Organization (1996) WHOQOL-BREF: introduction, administration, scoring and generic
version of the assessment: field trial version, December 1996.

14. Skevington SM, Lotfy M, O'Connell KA (2004) TheWorld Health Organization's WHOQOL-BREF qual-
ity of life assessment: psychometric properties and results of the international field trial. A report from
the WHOQOL group. Quality of life Research 13: 299–310. PMID: 15085902

15. Alavi Y, Kuper H (2010) Evaluating the Impact of Rehabilitation in the Lives of People with Disabilities
and their Families in Low and Middle Income Countries: A Review of Tools. London School of Hygiene
& Tropical Medicine, UK.

16. Saxena S, Carlson D, Billington R (2001) TheWHO quality of life assessment instrument (WHOQOL-
Bref): the importance of its items for cross-cultural research. Qual Life Res 10: 711–721. PMID:
11871592

17. Emerson PM, Ngondi J, Biru E, Graves PM, Ejigsemahu Y, et al. (2008) Integrating an NTD with one of
“the big three”: combined malaria and trachoma survey in Amhara Region of Ethiopia. PLoS neglected
tropical diseases 2: e197. doi: 10.1371/journal.pntd.0000197 PMID: 18350115

18. Araya M, Chotai J, Komproe I, de Jong J (2007) Effect of Trauma on Quality of Life as Mediated by Men-
tal Distress and Moderated by Coping and Social Support among Postconflict Displaced Ethiopians.
Qual Life Res 16: 915–927. PMID: 17440829

Impact of Trachomatous Trichiasis on Quality of Life

PLOS Neglected Tropical Diseases | DOI:10.1371/journal.pntd.0004254 November 23, 2015 16 / 17

http://dx.doi.org/10.1136/bjophthalmol-2011-300539
http://www.ncbi.nlm.nih.gov/pubmed/22133988
http://www.ncbi.nlm.nih.gov/pubmed/25275153
http://www.ncbi.nlm.nih.gov/pubmed/22574352
http://www.ncbi.nlm.nih.gov/pubmed/16510348
http://dx.doi.org/10.1136/bjo.2007.134791
http://dx.doi.org/10.1136/bjo.2007.134791
http://www.ncbi.nlm.nih.gov/pubmed/18653592
http://www.ncbi.nlm.nih.gov/pubmed/17272387
http://dx.doi.org/10.3109/09286581003731536
http://www.ncbi.nlm.nih.gov/pubmed/20455844
http://www.ncbi.nlm.nih.gov/pubmed/9626712
http://www.ncbi.nlm.nih.gov/pubmed/15085902
http://www.ncbi.nlm.nih.gov/pubmed/11871592
http://dx.doi.org/10.1371/journal.pntd.0000197
http://www.ncbi.nlm.nih.gov/pubmed/18350115
http://www.ncbi.nlm.nih.gov/pubmed/17440829


19. Araya M, Chotai J, Komproe I, de Jong J (2011) Quality of life after postconflict displacement in Ethio-
pia: comparing placement in a community setting with that in shelters. Soc Psychiatr Psychiatr Epide-
miol 46: 585–593.

20. Mousley E, Deribe K, Tamiru A, Davey G (2013) The impact of podoconiosis on quality of life in North-
ern Ethiopia. Health and Quality of Life Outcomes 11: 122. doi: 10.1186/1477-7525-11-122 PMID:
23866905

21. Bastawrous A, Rono HK, Livingstone IT, et al. (2015) Development and validation of a smartphone-
based visual acuity test (peek acuity) for clinical practice and community-based fieldwork. JAMA
Ophthalmology.

22. Ekici F, Loh R, Waisbourd M, et al. (2015) RElationships between measures of the ability to perform
vision-related activities, vision-related quality of life, and clinical findings in patients with glaucoma.
JAMAOphthalmology: 1–10.

23. Dawson CR, Jones BR, Tarizzo ML (1981) Guide to trachoma control in programmes for the prevention
of blindness: Geneva, Switzerland.

24. Rajak SN, Habtamu E, Weiss HA, Kello AB, Gebre T, et al. (2011) Absorbable versus silk sutures for
surgical treatment of trachomatous trichiasis in Ethiopia: a randomised controlled trial. PLoS medicine
8: e1001137. doi: 10.1371/journal.pmed.1001137 PMID: 22180732

25. Benjamini Y, Hochberg Y (1995) Controlling the false discovery rate: a practical and powerful approach
to multiple testing. Journal of the Royal Statistical Society Series B (Methodological): 289–300.

26. Palmer SL, Winskell K, Patterson AE, Boubacar K, Ibrahim F, et al. (2014) ‘A living death’: a qualitative
assessment of quality of life among women with trichiasis in rural Niger. International health 6: 291–
297. doi: 10.1093/inthealth/ihu054 PMID: 25125577

27. Frick KD, Melia BM, Buhrmann RR, West SK (2001) Trichiasis and disability in a trachoma-endemic
area of Tanzania. Archives of ophthalmology 119: 1839. PMID: 11735797

28. Wolle MA, Cassard SD, Gower EW, Munoz BE, Wang J, et al. (2011) Impact of Trichiasis surgery on
physical functioning in Ethiopian patients: STAR trial. Am J Ophthalmol 151: 850–857. doi: 10.1016/j.
ajo.2010.10.039 PMID: 21333268

29. Rolando M, Iester M, Macrí A, Calabria G (1998) Low spatial-contrast sensitivity in dry eyes. Cornea
17: 376–379. PMID: 9676908

30. Huang F-C, Tseng S-H, Shih M-H, Chen FK Effect of artificial tears on corneal surface regularity, con-
trast sensitivity, and glare disability in dry eyes1. Ophthalmology 109: 1934–1940. PMID: 12359618

31. Lord SR, Clark RD, Webster IW (1991) Visual acuity and contrast sensitivity in relation to falls in an
elderly population. Age Ageing 20: 175–181. PMID: 1853790

32. Ivers RQ, Cumming RG, Mitchell P, Simpson JM, Peduto AJ (2003) Visual risk factors for hip fracture in
older people. J Am Geriatr Soc 51: 356–363. PMID: 12588579

33. Polack S, Eusebio C, MathengeW, Wadud Z, Mamunur AKM, et al. (2010) The Impact of Cataract Sur-
gery on Health Related Quality of Life in Kenya, the Philippines, and Bangladesh. Ophthalmic Epidemi-
ology 17: 387–399. doi: 10.3109/09286586.2010.528136 PMID: 21090912

Impact of Trachomatous Trichiasis on Quality of Life

PLOS Neglected Tropical Diseases | DOI:10.1371/journal.pntd.0004254 November 23, 2015 17 / 17

http://dx.doi.org/10.1186/1477-7525-11-122
http://www.ncbi.nlm.nih.gov/pubmed/23866905
http://dx.doi.org/10.1371/journal.pmed.1001137
http://www.ncbi.nlm.nih.gov/pubmed/22180732
http://dx.doi.org/10.1093/inthealth/ihu054
http://www.ncbi.nlm.nih.gov/pubmed/25125577
http://www.ncbi.nlm.nih.gov/pubmed/11735797
http://dx.doi.org/10.1016/j.ajo.2010.10.039
http://dx.doi.org/10.1016/j.ajo.2010.10.039
http://www.ncbi.nlm.nih.gov/pubmed/21333268
http://www.ncbi.nlm.nih.gov/pubmed/9676908
http://www.ncbi.nlm.nih.gov/pubmed/12359618
http://www.ncbi.nlm.nih.gov/pubmed/1853790
http://www.ncbi.nlm.nih.gov/pubmed/12588579
http://dx.doi.org/10.3109/09286586.2010.528136
http://www.ncbi.nlm.nih.gov/pubmed/21090912

