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Abstract
e AIM: To evaluate the quality of life (QOL) and level

of depression among participants with high myopia in
Nigeria and the demographic factors associated with these
outcomes.

e METHODS: This cross-sectional study was conducted
on 100 adult participants with high myopia (defined as
refractive error <-5.00 D or worse, and uncorrected visual
acuity worse than 6/18 in the better seeing eye) attending
ophthalmology centres in Nigeria from 2 October 2021 to
30 August 2022. The means and standard deviations were
calculated for each of the four domains of World Health
Organization Quality of life scale (WHOQOL-BREF) using the
transformed scores. The Beck Depression Inventory (BDI)
scale was used to assess the level of depression.

e RESULTS: The highest and the lowest mean scores of
WHOQOL-BREF domains were found for the psychological
and physical health domains (mean percentage scores
were 67.0 [95% confidence intervals (Cl) 64.1-68.9] and

55.3 (95%CI 51.8-58.8, P<0.001), respectively. One-way
analysis of variance (ANOVA) revealed significant differences
in physical health with educational status (higher among
those with tertiary education: mean difference 0.9, 95%Cl
-0.2-2.1; P=0.049), differences in psychological health
with working status (higher among those who were working
1.2, 95%CI 0.3-2.1; P=0.012). Also, the result showed a
statistically significant association between environmental
health and marital status (higher among non-married:
1.7, 95%Cl -0.9-2.3; P=0.012) while overall health was
associated with place of residence (higher in urban areas:
2.3, 95%Cl 1.2-3.5; P=0.024). For depression, one in every
nine participants reported major depressive symptom,
mostly younger people (aged 16-29 vs 30-49y: 17.0% vs O,
P=0.019), and slightly more women than men (14.3% vs O,
P=0.064). There were significant negative correlations
between the depression scores and psychological health
(r=-0.48, P<0.001), physical health (r=-0.29, P=0.002),
social and relationship (r=-0.49, P<0.001), environmental
(r=-0.48, P<0.001) and overall health (r=-0.49, P<0.001)

e CONCLUSION: People with high myopia have a
relatively moderate QOL, but poor physical health,
particularly the younger age group, and women who are
more likely to experience clinically relevant depression. Eye
care professionals should consider possible referrals for
counselling for people with high myopia.
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INTRODUCTION
M yopia occurs when the image of a distant object of
regard falls in front of the retina with accommodation

relaxed resulting in a blurred image''!. Global myopia
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prevalence has been reported to be about 23% with an
estimated increase to about 50% of the world’s population
by 2050 with about 10% expected to have high myopia
(<-5.00 D)™, High myopia, which is reported to affect
about 2.7% of the world’s population, increases the risk for
blinding conditions such as myopic macular degeneration,
glaucoma and retinal detachment*”. In Africa, the overall
crude prevalence of childhood myopia and high myopia was
estimated at 4.7% [95% confidence intervals (CI), 3.9-5.7] and
0.6% (95%CTI: 0.2%-1.1%)"" among children aged 5-16y, and
for adults, the prevalence is higher reaching 33.5%".

Uncorrected refractive error is a major cause of low vision,

6,9-11 . s 12 ‘s .
(1 and in Nigeria”. Low vision is defined as an

globally
impairment of visual functioning with a distance visual acuity
of less than 6/18, or visual field of equal to or less than 20
degrees, in the better eye, even after refractive correction
and medical or surgical treatment'*"'*. Myopia related
complications pose even more danger since those affected
are exposed to a high risk of blindness”. For under corrected
myopes, myopia progression is higher compared to those

P18 Uncorrected myopia has

who are adequately corrected!
social and economic implications''” with impacts including
low quality of life, poor academic performance among
students, low work output, reduced employability as well
as high financial cost'”'. In 2015, the global potential loss
of productivity from visual impairment due to uncorrected
myopia was estimated at $244 billion""”".

The impacts of vision impairment (VI) and blindness are
wide-reaching, including an increased risk of falls, cognitive
impairment and dementia, depression, disability, and loss of

independence™*"! 22,

as well as, an increased risk of mortality’
According to the world report on vision, vision loss and
blindness resulted in 26.5 million global years of healthy life
lost due to disability (YLDs) in 2019, 3.1% of total global
YLDs from blindness due to VI®*¥. Impaired vision and
poor eye health have a negative impact on the quality of life
measured using generic, vision-specific, or disease-specific
tools"*". Assessment of the quality of life (QOL) has become
an important measure of the impact of eye health on the daily
activities, well-being, and visual function of individuals with
vision problems™.

Depression is a common disease that limits psychosocial
functioning™®. It is associated with painful mental and physical
P71 Additionally, loss
of QOL has been reported among people with major depressive

disorders even with mild symptoms”, hence barriers to

symptoms, and diminishes quality of life

meeting the sustainable development goals of equitable access
to and achievement in education and the workplace™".
Vision loss has many causes that require promotional, preventive,

treatment, and rehabilitative interventions including measures
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to appropriately address the needs of our communities””. Past
review study”'’ found that most studies on QOL of people
with visual impairment have focused on eye diseases such
as glaucoma, cataract, age-related macular degeneration, and

32-36

diabetic retinopathy™ " while the few studies that investigated
the QOL and depressive symptoms among individuals with
myopia were mostly from Asia”"**. They concluded that
despite substantial differences in methodological approach, the
studies agreed that VI significantly affects QOL"". Considering
that myopia is projected to be the highest cause of VI in Africa,
similar studies are needed to understand the impact of myopia
on QOL and life satisfaction.

At the time of this study, no study has investigated the QOL or
depression among people with myopia especially high myopia

B35 and

in Nigeria, even though high prevalence of depression
significantly reduced QOL"** have been reported among
individuals with vision impairment and blindness due to
ocular diseases. Given the recent and projected continued rise
in prevalence of myopia across Africa, myopia has become

a public health concern'®”

, and this present study aims to
investigate the QOL and burden of high myopia among adults
in Nigeria.

SUBJECTS AND METHODS

Ethical Approval Ethical approval for this study was obtained
from the Health Research Ethics Committee, University of
Calabar Teaching Hospital (NHREC/07/10/2012). Written
informed consent was obtained from all participants. Study
was conducted in line with the awarding Ethics Committee
Board and Helsinki Declaration requirements in studies
involving human participants.

Study Setting and Design The study was conducted in
Calabar, at the Out-Patients Department of Benita Eye Clinic;
Zerah International Eye hospital and Laser Centre; and the
Eye Clinic of the University of Calabar Teaching Hospital,
representing primary, secondary, and tertiary levels of eye care
respectively. Calabar has a population of 371 022 as at 2006
census**'". Administratively, the city is divided into Calabar
Municipal Council and Calabar South Local Government
Areas.

This was a cross sectional survey study conducted among adult
participants living with vision impairment due to high myopia
in Calabar Nigeria. Each participant completed a QOL and
depression questionnaire using the World Health Organization
QOL (WHOQOL-BREF) and the Beck Depression Inventory
(BDI) scale, respectively to access the impact of their visual
impairment on QOL and performance of activities of daily
living.

Participants Participants were recruited through convenient
sampling from adults with high myopia who registered and
presented for appointment in the selected eye clinics in



Int J Ophthalmol, Vol. 16, No. 12, Dec. 18, 2023
Tel: 8629-82245172  8629-82210956

www.ijo.cn
Email: ijopress@163.com

Calabar. Though there is absence of consistent standard
grading for myopia'”, this study recruited participants with

myopia of <-5.00 D and worse'*’!

, uncorrected visual acuity
less than 6/18 in the better seeing eye, and known regular
spectacle prescription wearers.

Inclusion and Exclusion Criteria Participants were eligible
to take part in this study if they provided informed consent,
aged 18y and above; attended the participating clinics between
2" October 2021 and 31% August 2022; were diagnosed and/or
treated with high myopia <-5.00 D and had uncorrected Snellen
visual acuity poorer than 6/18 in the better seeing eye, but are
known regular spectacle prescription wearers over the last
one year. Exclusion criteria for this study include those who
had corneal defects such as keratoconus or any other anterior
surface eye disease; had underlying ocular complications; and
individuals with any other complication which hinders their
ability to recall any experience such as Alzheimer’s disease,
dementia. Pathological myopes were excluded from the
study since such high myopia is associated with degenerative
macular and extensive chorioretinal changes.

Data Collection Participants who consented to participate in
the study completed self-administered hardcopy questionnaires
at the clinic on their appoints during the study period from 2™
October 2021 to 31* August 2022. Preceding the study, the
questionnaire was piloted among cohort of patients with high
myopia who are known spectacle prescription wearers (data
excluded from the final analysis) to familiarize with questions
as well as ensure its suitability for the target population.
Questionnaires The brief version of the WHO’s QOL scale
(WHOQOL-BREF)“** derived from the WHOQOL-100 and

1 was utilized

have been used in various disease conditions'
in this study. The questionnaire contains two items from the
overall QOL and general health and another 24 items on
satisfaction which is divided into four domains including
seven items on physical health, six on psychological health,
three on social relationships and the other eight items on
environmental health. Each questionnaire item is rated on
a 5-point Likert scale with scores ranging from 1 to 5 on a
response scale. Using the guidelines'”, the raw domain scores
were transformed to a 4-20 score and are scaled in a positive
direction such that higher scores indicate higher QOL. The
mean score of items within each domain was used to calculate
the domain score. For comparison between domain, the scored
are then transformed linearly to a 0-100-scale.

The validated BDI-II was used to assess level of depression
since this tool has the highest sensitivity and specificity,
due to its dimensionality focussing on symptom severity in
major depressive disorder (MDD) patients as demonstrated in
previous study®. The BDI is a well-established instrument
used for the quantification of depressive symptoms. The

questionnaire consists of 21 self-administered items that
are primarily derived from clinical practice”” to assess the
cognitive, affective, and somatic symptoms of depressive
disorders. Each item is answered with a series of four or
five statements. These statements are arranged according to
the severity of the symptom—from absent to very severe—
and assigned a numerical value of zero to three, respectively.
The total score ranges from 0 to 63 points and is obtained by
adding up the scores for each item to reflect the severity levels.
A researcher (Ahaiwe KE) administered the questionnaires to
all patients before their vision assessment.

Dependent and Independent Variables Four domains of
WHOQOL-BREF questionnaire and depression score were
considered as dependent variables. Data for age groups in
years (16-29, 30-59, and 60 and over), sex, highest level of
education, marital status, working status (not working included
retired/student/unemployed, and working included public
servants and self-employed), work type (skilled or unskilled),
income level (per month based on the current minimum wage
in Nigeria), residence (urban/semi-urban vs rural) were taken
as independent variables.

Statistical Analysis The information collected was organized
with the SPSS software, version 27. Data were presented
using descriptive statistics including proportion, means
(standard deviations, SD) where appropriate and for the mean
difference between comparisons, the 95%CI of the means were
reported. Cronbach’s alpha (internal consistency index) was
used to estimate the reliability of the WHOQOL-BREF. The
Cronbach’s alpha coefficient was adequate (0.89) for all 26
questions'® and the values for each domain was as follows:
physical health domain (0.68), psychological health domain
(0.72), social relationship domain (0.60) and environmental
health domain (0.77). Pearson’s correlation coefficient (»)
was used to determine the level of agreement between four
domains of WHOQOL-BREF. Paired #-test was used to
compare difference between score means of different domains
of WHOQOL-BREF. Although different cut-off scores have
been proposed in studies with different objectives using the
BDI and with samples having different characteristics, Beck
et al™ advised that the cut-off score adopted for a diagnosis
of depression using the BDI tool should be based on the
objectives and characteristics of the study sample. For this
study, we used 0-10 points for “not depressed”, 11-17 points for
“mild to moderately depressed”, and 18-63 points for “clinically
relevant depression™*”. To investigate the association between
participants’ characteristics and the dependent variables (QOL
and depression scales), independent #-test and Fishers exact
test were used, where relevant. Multivariable analysis using
general linear model was performed to control confounding

effects. Transformed scores for QOL scales were used for
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Table 1 Characteristics of study population

Demography n=100 (%)
Age (y)

16-29 53 (53.0)

30-49 34 (34.0)

50 and over 13 (13.0)
Sex

Female 77 (77.0)

Male 23(23.0)
Working status

Not working 39 (39.0)

Working 61 (61.0)
Marital status

Never married 62 (62.0)

Married 38 (38.0)
Highest level of education

No formal/primary/secondary 18 (18.0)

Tertiary 82 (82.0)
Local residence

Semi-urban/rural 48 (48.0)

Urban 52 (52.0)
Work type

Unskilled 25 (25.0)

Skilled 75 (75.0)
Income by minimum wage n=99 (%)

<30000 Naira (min wage) 38 (38.4)

>30000 Naira 61 (61.6)

statistical analyses in four domains. In this study, the level of
significance was set at P<0.05 for all analyses.

RESULTS

A total of 100 participants with high myopia, mostly aged 16-
29y (53%) completed the study. There was no missing data for
the WHOQOL-BREF questionnaire, so all data were included
in the study. Table 1 presents the characteristics of study
population, showing that the participants were mostly women
(77%), majority were employed (61%), not married (62%)
and more than two thirds (82%) had a tertiary qualification
(university or postgraduate degree). Although the average
salary of the participants was 86 505411 (range 3000-500 000)
Naira, about one in three persons earned below the minimum
wage of 30 000 Naira at the time.

Analysis of the Quality-of-Life Scores Table 2 presents
the mean scores and standard deviations (SD) for each of the
items. Except for the overall QOLitem, the maximum score
for other items was 5. There were reductions in the mean QOL
scores for financial support, mobility and overall health score
of 3.13+1.02 out of 5.00, but good score was observed for
overall QOL (2.79+0.46) out of 3.00.

The correlation coefficients and the results of paired ¢-test
comparisons between the four domains of WHOQOL-BREF
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Figure 1 Percentage of mean scores for health satisfaction among
participants with high myopia WHOQOL-BREF: The World Health

Organization Quality of Life Brief Version.

Table 2 Response pattern for each item meantSD
Items (item numbers) Scores (n=100)
Overall QOL (1) 2.79%0.46
Overall health (2) 3.13+£1.02
Pain (3) 2.96+1.55
Dependence of medical aids (4) 3.27+1.60
Positive feeling (5) 3.53+0.86
Personal belief (6) 3.89+0.80
Concentration (7) 3.44+0.74
Security (8) 3.47+0.97
Physical environment (9) 3.76+0.73
Energy (10) 3.68+0.88
Bodily image (11) 3.95+0.96
Financial support (12) 2.80+1.11
Accessibility of information (13) 3.55+0.87
Leisure activity (14) 3.17+0.91
Mobility (15) 2.06+1.41
Sleep and rest (16) 3.7440.85
Activities of daily living (17) 3.61+0.94
Work capacity (18) 3.62+0.94
Self-esteem (19) 3.86+0.85
Personal relationship (20) 3.7310.79
Sexual activity (21) 3.68+0.88
Social support (22) 3.49+0.90
Home environment (23) 3.7440.88
Health care (24) 3.3940.86
Transport (25) 3.42+0.97
Negative feeling (26) 2.60+0.88

There are no missing responses. QOL: Quality of life; SD: Standard

deviations.

are shown in Table 3. All the domains were statistically
significantly correlated. The mean percentage scores were
significantly different between three different domains of
WHOQOL-BREF, but the scores were similar between
psychological health and social & relationship domains (-2.21,
95%CI -5.10-0.68, P=0.132).

As seen in Table 2 and Figure 1, among the different domains,
the highest and the lowest mean percentage of satisfaction
were found for psychological [mean percentage=67.0 (95%CI
64.1-68.9)] and physical health [mean percentage=55.3 (95%CI
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Table 3 Comparison between the four different domains of the WHOQOL-BREF questionnaire

Pairs r P Mean difference (95%Cl) t P

Physical-psychological 0.463 <0.001 -6.70(-9.37, -4.02) -4.97 <0.001
Physical-social & relationship 0.338 0.001 -8.90 (-12.29, -5.52) -5.22 <0.001
Physical-environmental 0.498 <0.001 -3.38 (-6.15, -0.62) -2.43 0.017
Psychological-social & relationship 0.494 <0.001 -2.21(-5.10, 0.68) -1.52 0.132
Psychological-environmental 0.538 <0.001 3.31(0.75, 5.88) 2.56 0.012
Social & relationship—environmental 0.609 <0.001 5.52(2.85, 8.19) 411 <0.001

r: Pearson’s correlation coefficient; Cl: Confidence interval; WHOQOL-BREF: The World Health Organization Quality of Life Brief Version.

Table 4 Comparison of the WHOQOL-BREF scores in four domains according to the demographic variables

meantSD

Demography Physical health  Psychological health  Social/relationships  Environmental health  Overall health
Age (y)

16-29 13.1+1.9 14.1+2.0° 14.3+2.5° 13.4+2.2 11.4+2.49

30-49 13.3+2.4 14.9+1.5 15.5+2.4 14.3+2.1 12.4+2.55

50 and over 12.6%2.3 12.7%2.2 12.8+2.4 13.1%2.9 12.0+2.3
Gender

Female 13.3£2.2 14.24+2.1 14.5+2.5 13.742.3 11.7+2.6

Male 12.5+2.0 14.0+1.7 14.7+2.6 13.5+2.2 12.3+2.0
Occupational status

Not working 13.1+2.2 13.8+2.0 14.1+2.5 13.142.3° 11.3+2.6

Working 13.1+2.1 14.4+2.0 14.8+2.5 14.0+2.2 12.242.4
Marital status

Not married 13.1+2.1 14.2+1.9 14.4+2.6 13.5+2.3 11.6+2.5

Married 13.14+2.3 14.242.1 14.842.5 13.842.3 12.3+2.6
Educational status

No formal/primary/secondary 12.3+2.2 13.6+2.1 13.9+2.5 12.6+2.5° 11.4+2.6

Tertiary 13.3+2.1 14.3+¥1.9 14.7+2.6 13.9+2.2 11.9+2.5
Local residence

Semiurban/rural 13.0+2.2 14.0+1.9 14.1+2.5 13.3+2.2 11.1+2.5°

Urban 13.2+2.2 14.4+2.0 14.9+2.6 14.0+2.3 12.54+2.3
Work type

Unskilled 13.3+2.5 13.6+2.3 14.3+2.5 13.6+2.1 12.2+2.4

Skilled 13.1+2.1 14.4+1.8 14.6+2.6 13.7+2.4 11.7+2.6
Income level per month

<30000 Naira 13.242.0 14.0+2.0 14.2+2.7 13.3+2.4 11.4+2.4

>30000 Naira 13.0+2.3 14.3+2.0 14.7+2.4 13.9+2.2 12.1+2.6

2P<0.05, °P<0.005. SD: Standard deviation

51.8-58.8)] respectively, which were significantly different
(P<0.0001).

The mean score of the four domains and total of WHOQOL-
BREF according to sex, age, education years, marital status,
employment type, income level, job background, chronic
disease existence and local residence separately are presented
in Table 4. The mean scores for psychological health and
social/relationship domains were statistically significantly
different between age groups, while that for environmental
health domain varied significantly by occupational and

educational status of the participants. Those who lived in the

urban region had significantly higher mean scores for overall
health compared with those who lived in the semiurban/rural
regions (12.5+£2.3 vs 11.1£2.5, P<0.05).

Multivariate analysis using general linear model revealed
significant associations between educational status and
physical health (higher among those with tertiary qualification:
mean difference was 0.9, 95%CI -0.2, 2.1), working status and
psychological health (higher among those who were working
1.2, 95%CI 0.3-2.1), marital status and environmental health
(higher among non-married: 1.7, 95%CI -0.9, 2.3) and between

place of residence and the overall health (higher in urban areas:
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Figure 2 Distribution of participants by level of depression A Beck
Depression Inventory (BDI) score of 0—-10 points: not depressed; 11—
17 points: mild to moderately depressed, and 18-63 points: clinically

relevant depression.

Table 5 Associations of depression with individual characteristics of

people with high myopia

Major depression, n (%)

Demography

Yes No P
Age (y) 0.019
16-29 9(17.0) 44 (83.0)
30-49 0 34 (100.0)
50 and over 2 (15.4) 11 (84.6)
Sex 0.064
Male 0 23 (100.0)
Female 11 (14.3) 66 (85.7)
Working status 0.103
Retired/student/unemployed 7(17.9) 32(82.1)
Self-employed/public servant 4 (6.6) 57 (93.4)
Marital status 0.198
Never married 9(14.5) 53(85.5)
Married 2(5.3) 36 (94.7)
Educational status 0.413
No formal/primary/secondary 3 (16.7)  15(83.3)
Tertiary 8(9.8) 74 (90.2)
Local residence 0.345
Semi-urban/rural 7 (14.6) 41(85.4)
Urban 4(7.7)  48(92.3)
Work type 0.460
Unskilled 4(16.0) 21(84.0)
Skilled 7(9.3) 68 (90.7)
Income level per month 0.326
<30000 Naira 6(15.8) 32(84.2)
>30000 Naira 5(8.2) 56 (91.8)

Clinically relevant depression: A Beck Depression Inventory (BDI)

score of 18—-63 points.

2.3, 95%CI 1.2-3.5). No other significant association was
observed between the QOL domains and other demographic
variables.

Associations with Depression Figure 2 shows the distribution
of the participants by their levels of depression from the BDI
scale. About one in every six individuals with high myopia
reported mild depressive symptoms whereas one in every nine
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persons reported clinically relevant depressive symptoms in
this study.

There were significant negative correlations between the
depression scores and all the domains of the QOL scale in
people with myopia (Figure 3) as well as the overall QOL
score (Figure 4). Pearson correlation coefficient revealed
moderate correlations for psychological health (Figure 3B),
social and relationship (Figure 3C), environmental (Figure
3D) and a weak but significant correlation with physical health
(r=-0.29, P=0.032; Figure 3A). Similarly, the mean score for
depression was negatively correlated with the overall health of
the participants as shown in Figure 4.

Table 5 presents the results of Fishers exact text for the
associations between individual characteristics and depression
in this study. Significant association was found between
participants’ age and their level of depression (P=0.019), and
the association with gender was approaching significance
(P=0.064). There were significantly more women than men
who reported symptoms of clinically relevant depression.
DISCUSSION

The increasing prevalence of myopia across the globe
particularly in developing countries, and the lack of literature
on prior studies investigating the mental health challenges
associated with high myopia, necessitated this comparative
study. To the best of our knowledge, this is the first study
to investigate the impact of high myopia on the QOL and
depression of adults in Nigeria, and the factors associated with
both outcomes. Our study found that individuals with high
myopia experienced moderate reduction in QOL, mostly in
their physical health while the environmental health was the
least affected. Consistent with previous study™*”, the myopic
participants in this study reported significant reductions in
financial support, mobility and overall health scores. Unlike
the present study which focussed on high myopia, the previous

studies™**”

included participants with more severe visual
impairments including blindness and reported significantly
poorer QOL in all domains (psychological, social, and
physical) among the blind participants than those with normal
vision.

Other studies that investigated QOL among myopes were
heterogeneous in their study population and the tool used, yet
their findings corroborated the findings of this study that high
myopia is associated with poorer or reduced outcomes for
31531 Nevertheless,

the degree of reduction of the QOL of high myopes varied

vision and health related measures of QOL!

among the studies but using a different questionnaire, vision-
related QOL was significantly better after correction of
high myopia in recent studies”*. For instance, while most
studies found moderately reduced QOL, a study among
diverse population in the UK considered high myopia from
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Figure 3 Correlation between physical health (A), psychological health (B), social and relationship (C) and environmental health domains (D),

with depression in people with high myopia.

Figure 4 Correlation between overall health and depression in people

with high myopia.

-10.00 D and found significantly poorer QOL in high myopes
compared to other myopes, which was similar to the findings

1 Poorer QOL was demonstrated for

in keratoconus patients
uncorrected vision impairment with high myopia established
as an independent risk factor”™”. Reduced QOL in high myopes
originates from poor vision which began in childhood and
inflicted a lifelong disability on the individual®**”, The
reduction in QOL of people with myopia may be attributed
to the fact that their employment, educational and personal
relationship prospects may be curtailed, seriously affecting
their psychological state and QOL"™. Even in those with mild
visual impairment, negative outcomes on health, economic
and social outcomes, have been reported which is due to the
burden related to cost of correction””, reduced confidence, loss
of productivity and independence, leading to a reduced quality
of life!*”.

Employment, educational status, marital status, and location
of residence demonstrated key impact on the mental health
of participants in this study. In addition, the overall health

of participants residing in urban areas recorded better QOL
scores than those in the semi-urban and rural areas. This
is understandable with the hindsight that basic amenities
including eye care centres are situated more in the urban
areas'®"’, hence giving people in urban areas better access to
care and QOL.

Participant with employment showed better psychological
health than unemployed as at the time of the study. Fear
of vision loss due to inability to afford services may be
responsible for this score. The direct health expenses related to
myopia is high and inflict enormous economic burden on the
individual. It is worse amongst the unemployed. Moreover, one
in every three participants in the study earn below the national
minimum wage in Nigeria and therefore live well below the
poverty level. The national minimum wage of thirty thousand
Naira (equivalent of $77) was enacted as a law in 2019 for
federal workers in Nigeria'®. Despite limited literature on
the economic evaluation of myopia to provide insight on the
burden of high myopia. Evidence abounds that high myopia
results in significant loss in productivity!™**. About US $244
billion was estimated as the potential productivity lost from
uncorrected myopia in 2015, Moreover, the global cost
of myopia and direct cost in 2019 were projected to cost
USD358.7 billion; and to substantially increase in the future as
a result of the rising prevalence of high myopia'®. Contrasting
findings to this study was the QOL score among Iranian blind
war survivors which was relatively better in the physical
component and may be attributed to financial support received
from charity'.

Participants possessing higher educational status had better
score for physical health. Higher education has the potential
of empowering an individual to make healthy choices as well
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as attracting additional income which may help reduce the
challenging conditions unlike individual with basic education
who are probably not skilled and whose productivity and
source of livelihood is restricted by their poor vision. Ejiakor
et al®” concurs with this finding and explained that higher
education attracts income from established channels which
grants financial independence and better QOL. The overall
health score for females was lower compared to the male
participants. This is expected with the knowledge that high
myopic corrections lenses are bulky and a potential source of
worry for wearers particularly for young females who cannot
afford contact lenses. This claim is supported by evidence that
females are more concerned with cosmetic appearances than
males'”. Furthermore, research among developed countries
highlighted how high myopia exert psychological, cosmetic,
practical, and financial impacts on the QOL of an individual
as well as restrict activities of daily living including social life
and professional activities'®.

Individuals who are married showed better environmental
health in this study. This may suggest that sharing burdens
associated with myopia have significant impact on health
outcomes. Marital closeness has been found to demonstrate
a clear association with mental or physical health issues;
and the interconnectedness of couples leveraged on for
promoting better treatment outcomes'®”. The finding by
Ejiakor et al™ corroborated our finding and highlighted that
widowed participants with vision impairments scored the
lowest score for QOL compared to the married participants
who are dependent on their spouses and may be unaware of
further reduction in QOL. Another study suggests that marital
status is important in the QOL of adults in that being married
may provide a protective mechanism against mental health
challenges'®”.

Interestingly, this study found an association between high
myopia and depression. One in every nine persons with high
myopia have clinically relevant depressive symptoms. It
is established that depression in ophthalmological practice
constitute an important mental health problem and possible
risk factors for the management and prognosis of the
conditions, yet it is often unidentified and untreated””. In their
study, researchers”® found a significant association between
vision impairment and depression. Their study concurs with
the findings of this study despite that this study was specific
about the type of vision impairment and focussed on high
myopia among adults. The finding of this study corroborated
another study which found that the presence of myopia has
a significant association with depression particularly among
those without formal education and has the likelihood of
deteriorating with old age"™. Another study highlighted that
depression has association with high myopia; and constitute a

2078

major public health challenge among older adults with vision
7 in their study further established

a significant association between myopia and depression;

impairments”". Yokoi ez al!

and predicted 25% of patients with high myopia are likely to
develop depression leading to reduced quality of health.
Significantly more women than men exhibit symptoms of
depression of clinical relevance. This corroborates the WHO'!
finding that generally depression predominantly affect more
women than men. In the USA, depression occurs about twice
among women (11%) than men (6%)"". Young adults (16-
29y) have higher levels of depression than other age groups in
this study. This is in agreement with a study in the USA which
found that individuals aged 18-25 (17.0%) have the highest
prevalence of adults with a major depressive episode'™.

This study has some limitations which should be considered
when interpreting the results, including that it was conducted
among people currently enrolled in an eye clinic for treatment
and may have resulted in selection bias since the participants
may be patients who are aware, health conscious or have the
resources to access eye care services. A population-based study
may provide more insight into the study. Also, even though
this was a popular eye centre in the region, the use of a single
hospital data may limit the generalization of our findings as
people attending other centres like public hospitals may reveal
different results. Despite these limitations, this study provided
data for comparison with future studies to understand whether
those attending other facilities or public hospitals have similar
experiences.

In conclusion, the findings of this study revealed that high
myopia moderately reduces the QOL of patients and this
impacts all the domains of QOL especially for financial
support, mobility, and overall health. Significant association
was established between education and physical health;
working status and psychological health; marital health and
environmental health; and location of residence and overall
health. Reduced QOL in high myopes results from adverse
influences from psychological, cosmetic, practical, and
financial factors and impacts on productivity, mobility, and
other daily living activities. Depression of clinical relevance
was significant among people with high myopia with young
people and women predominantly affected. Nevertheless, it is
recommended that an effective referral pathway is established
for early mental health intervention considering that good
QOL and stable mental health are important for the effective
management and prognosis of myopia and other ocular health
issues.

ACKNOWLEDGEMENTS

Authors’ contributions: Osuagwu UL, Meribe N, and
Ahaiwe KE were involved in the conceptualization of the
study; Nkanga DG, Osuagwu UL, Ahaiwe KE, Nkanga ED,



Int J Ophthalmol, Vol. 16, No. 12, Dec. 18, 2023
Tel: 8629-82245172  8629-82210956

www.ijo.cn
Email: ijopress@163.com

Meribe N, and Ekpenyong BN performed the methodology;

Software: Ahaiwe KE, and Osuagwu UL; Validation: Nkanga

DG, Osuagwu UL, Ahaiwe KE, Nkanga ED, Meribe N, Goson

PC, Ibanga AA, and Ekpenyong BN; Formal analysis: Ahaiwe

KE, Meribe N, and Osuagwu UL; Investigation: All authors;

Resources: Nkanga DG, Ekpenyong BN, Nkanga ED, and

Ahaiwe KE; Data Curation: Ahaiwe KE, Ibanga AA, Nkanga

DG, Nkanga ED, and Ekpenyong BN; Writing-original draft

preparation: Osuagwu UL and Ahaiwe KE; Writing-review &

editing: All authors; Visualization: Nkanga DG, Ekpenyong

BN, Nkanga ED, Ibanga AA, Meribe N; Supervision: Ahaiwe

KE, Meribe N, Nkanga DG, and Osuagwu UL; Project

administration: Ahaiwe KE, Nkanga DG, Nkanga ED, Ibanga

AA, and Ekpenyong BN. All authors reviewed the manuscript,

read and agreed to the published version of the manuscript.

Conflicts of Interest: Osuagwu UL, None; Ahaiwe KE,

None; Meribe N, None; Nkanga ED, None; Ekpenyong BN,

None; Ibanga AA, None; Goson PC, None; Nkanga DG,

None.

REFERENCES

1 Harrington SC, Stack J, O’Dwyer V. Risk factors associated with
myopia in schoolchildren in Ireland. Br J Ophthalmol 2019;103(12):
1803-1809.

2 Holden BA, Fricke TR, Wilson DA, Jong M, Naidoo KS, Sankaridurg
P, Wong TY, Naduvilath TJ, Resnikoff S. Global prevalence of myopia
and high myopia and temporal trends from 2000 through 2050.
Ophthalmology 2016;123(5):1036-1042.

3 Berntsen DA, Walline JJ. Delaying the onset of nearsightedness. JAMA
2023;329(6):465-466.

4 Almujalli AA, Almatrafi AA, Aldael AA, Almojali HA, Almujalli Al
Pathan A. Knowledge, attitude, and practice about myopia in school
students in Marat city of Saudi Arabia. J Family Med Prim Care
2020;9(7):3277-3280.

5 Baird PN, Saw SM, Lanca C, Guggenheim JA, Smith lii EL, Zhou XT,
Matsui KO, Wu PC, Sankaridurg P, Chia A, Rosman M, Lamoureux
EL, Man R, He MG. Myopia. Nat Rev Dis Primers 2020;6(1):99.

6 Kobia-Acquah E, Flitcroft DI, Akowuah PK, Lingham G, Loughman
J. Regional variations and temporal trends of childhood myopia
prevalence in Africa: a systematic review and meta-analysis.
Ophthalmic Physiol Opt 2022;42(6):1232-1252.

7 Ovenseri-Ogbomo G, Osuagwu UL, Ekpenyong BN, Agho K, Ekure
E, Ndep AO, Ocansey S, Mashige KP, Naidoo KS, Ogbuehi KC.
Systematic review and meta-analysis of myopia prevalence in African
school children. PLoS One 2022;17(2):¢0263335.

8 John S, Premila M, Javed M, et al. Project Report. MSc Community
Eye Health Refractive Errors Presenting to Eye Clinics in Ghana; 2008.
docplayer.net

9 Sherwin JC, Lewallen S, Courtright P. Blindness and visual impairment
due to uncorrected refractive error in sub-Saharan Africa: review of

recent population-based studies. Br J Ophthalmol 2012;96(7):927-930.

10 Naidoo KS, Jaggernath J. Uncorrected refractive errors. Indian J
Ophthalmol 2012;60(5):432-437.

11 Abdulhussein D, Abdul Hussein M. WHO Vision 2020: have we done
it? Ophthalmic Epidemiol 2023;30(4):331-339.

12 Rabiu MM, Kyari F, Ezelum C, ef al. Review of the publications of the
Nigeria national blindness survey: methodology, prevalence, causes of
blindness and visual impairment and outcome of cataract surgery. Ann
Afr Med 2012;11(3):125-130.

13 Leat SJ, Legge GE, Bullimore MA. What is low vision? A re-
evaluation of definitions. Optom Vis Sci 1999;76(4):198-211.

14 Stelmack J. Quality of life of low-vision patients and outcomes of low-
vision rehabilitation. Optom Vis Sci 2001;78(5):335-342.

15 Fu T, Xiang Y, Wang JM. Progression of myopia among undergraduate
students in central China. /nt J Ophthalmol 2023;16(2):274-279.

16 Logan NS, Wolffsohn JS. Role of un-correction, under-correction
and over-correction of myopia as a strategy for slowing myopic
progression. Clin Exp Optom 2020;103(2):133-137.

17 Rein DB, Wittenborn JS, Zhang P, Sublett F, Lamuda PA, Lundeen
EA, Saaddine J. The economic burden of vision loss and blindness in
the United States. Ophthalmology 2022;129(4):369-378.

18 Yang A, Lim SY, Wong YL, Yeo A, Rajeev N, Drobe B. Quality of
life in presbyopes with low and high myopia using single-vision and
progressive-lens correction. J Clin Med 2021;10(8):1589.

19 Naidoo KS, Fricke TR, Frick KD, Jong M, Naduvilath TJ, Resnikoff
S, Sankaridurg P. Potential lost productivity resulting from the global
burden of myopia. Ophthalmology 2019;126(3):338-346.

20 World Health Organization. WHO global report on traditional and
complementary medicine 2019. World Health Organization. https://
iris.who.int/handle/10665/312342.

21 National Academies of Sciences, Engineering, and Medicine; Health
and Medicine Division; Board on Population Health and Public Health
Practice; Committee on Public Health Approaches to Reduce Vision
Impairment and Promote Eye Health. Making Eye Health a Population
Health Imperative: Vision for Tomorrow. Welp A, Woodbury RB,
McCoy MA, Teutsch SM, editors. Washington (DC):National
Academies Press (US); 2016.

22 Han SY, Chang Y, Shin H, Choi CY, Ryu S. Visual acuity and risk of
overall, injury-related, and cardiovascular mortality: the Kangbuk
Samsung Health Study. Eur J Prev Cardiol 2022;29(6):904-912.

23 Burton MJ, Ramke J, Marques AP, et al. The lancet global health
commission on global eye health: vision beyond 2020. Lancet Glob
Health 2021;9(4):e489-e551.

24 Assi L, Chamseddine F, Ibrahim P, Sabbagh H, Rosman L, Congdon
N, Evans J, Ramke J, Kuper H, Burton MJ, Ehrlich JR, Swenor BK. A
global assessment of eye health and quality of life: a systematic review
of systematic reviews. JAMA Ophthalmol 2021;139(5):526-541.

25 Assi L, Rosman L, Chamseddine F, Ibrahim P, Sabbagh H, Congdon
N, Evans J, Ramke J, Kuper H, Burton MJ, Ehrlich JR, Swenor BK.
Eye health and quality of life: an umbrella review protocol. BMJ Open
2020;10(8):¢037648.

2079



Quality of life in myopes in Nigeria

26 Thapar A, Eyre O, Patel V, Brent D. Depression in young people.
Lancet 2022;400(10352):617-631.

27 Michaelides A, Zis P. Depression, anxiety and acute pain: links and
management challenges. Postgrad Med 2019;131(7):438-444.

28 Westhoff-Bleck M, Winter L, Aguirre Davila L, et al. Diagnostic
evaluation of the hospital depression scale (HADS) and the Beck
depression inventory II (BDI-II) in adults with congenital heart disease
using a structured clinical interview: impact of depression severity.
Eur J Prev Cardiol 2020;27(4):381-390.

29 Lund M. What are the barriers for integration in Sweden? A study of
the perceptions of male refugees from Afghanistan. 2019. http://www.
diva-portal.se/smash/get/diva2:1331308/FULLTEXTO1.pdf

30 Burton MJ, Ramke J, Marques AP, et al. The lancet global health
commission on global eye health: vision beyond 2020. Lancet Glob
Health 2021;9(4):e489-e551.

31 Quaranta L, Riva I, Gerardi C, Oddone F, Floriano I, Konstas AGP.
Quality of life in glaucoma: a review of the literature. Adv Ther
2016;33(6):959-981.

32 Nirmalan PK, Tielsch JM, Katz J, et al. Relationship between vision
impairment and eye disease to vision-specific quality of life and
function in rural India: the aravind comprehensive eye survey. Invest
Ophthalmol Vis Sci 2005;46(7):2308.

33 Broman AT, Munoz B, Rodriguez J, Sanchez R, Quigley HA, Klein R,
Snyder R, West SK. The impact of visual impairment and eye disease
on vision-related quality of life in a Mexican-American population:
proyecto VER. Invest Ophthalmol Vis Sci 2002;43(11):3393-3398.

34 Knudtson MD, Klein BE, Klein R, Cruickshanks KJ, Lee KE. Age-
related eye disease, quality of life, and functional activity. Arch
Ophthalmol 2005;123(6):807-814.

35 Bullinger M. Ensuring international equivalence of quality of life
measures: problems and approaches to solutions. Orley J, Kuyken
W. Quality of Life Assessment: International Perspectives. Berlin,
Heidelberg: Springer, 1994:33-40.

36 Onyebueke G. , Okeke S, Asimadu I. Burden and severity of
depression in nigeria: relationship and association with visual
impairment. Open Journal of Psychiatry 2022;12(4):311-320.

37 Huang J, Dang H, Cai Y, Liu J, Chen Q. Myopia and depression among
middle school students in china-is there a mediating role for wearing
eyeglasses? Int J Environ Res Public Health 2022;19(20):13031.

38 Wu Y, Ma Q, Sun HP, Xu Y, Niu ME, Pan CW. Myopia and
depressive symptoms among older Chinese adults. PLoS One
2017;12(5):¢0177613.

39 Ejiakor IL, Achigbu EO, Onyia OE, Edema O, Nkwogu FU, Okeke AJ,
Ohanele PE. Comparative analysis of the impact of visual impairment
on quality of life of patients attending a tertiary hospital in south east,
Nigeria. Niger J Clin Pract 2022;25(1):5-11.

40 Ewoh EU. Intentional integrated program development to facilitate
retention of Seventh-day Adventist youth in Calabar, Nigeria.
Adventist University of Africa, Theological Seminary; 2020. http:/
irepository.aua.ac.ke/handle/123456789/416

2080

41 Ottong JG, Ering SO, Akpan F. The population situation in cross River
State of Nigeria and its implication for socio-economic development:
observations from the 1991 and 2006 censuses. Journal of Emerging
Trends in Educational Research and Policy Studies 2010;1:36-42.

42 Flitcroft DI, He M, Jonas JB, Jong M, Naidoo K, Ohno-Matsui K,
Rahi J, Resnikoff S, Vitale S, Yannuzzi L. IMI-defining and classifying
myopia: a proposed set of standards for clinical and epidemiologic
studies. Invest Ophthalmol Vis Sci 2019;60(3):M20-M30.

43 Pan CW, Ramamurthy D, Saw SM. Worldwide prevalence and risk
factors for myopia. Ophthalmic Physiol Opt 2012;32(1):3-16.

44 Centers for Disease Control and Prevention. Health Related Quality of
Life (CDC HRQOL-14) “Healthy Days Measure”. 2011. http://snaped.
fns.usda.gov/library/materials/health-related-quality-life-cdc-hrqol-14

45 Khodashenas M, Mardi P, Taherzadeh-Ghahfarokhi N, Tavakoli-Far B,
Jamee M, Ghodrati N. Quality of life and related paraclinical factors
in Iranian patients with transfusion-dependent thalassemia. J Environ
Public Health 2021;2021:2849163.

46 World Health Organization. Division of Mental Health. WHOQOL-
BREF: introduction, administration, scoring and generic version of
the assessment: field trial version, December 1996. World Health
Organization 1996. https://iris.who.int/handle/10665/63529

47 Schlee W, Langguth B, Kleinjung T, Vanneste S, De Ridder D.
Tinnitus-an interdisciplinary approach towards individualized
treatment: Results from the European Graduate School for
Interdisciplinary Tinnitus Research. Amsterdam:Elsevier, 2021. https://
www.sciencedirect.com/science/bookseries/00796123/263.

48 Bland JM, Altman DG. Cronbach’s alpha. BMJ 1997;314(7080):572.

49 Beck AT, Steer RA, Carbin MG. Psychometric properties of the
Beck Depression Inventory: twenty-five years of evaluation. Clinical
Psychology Review 1988;8(1):77-100.

50 Kaiti R, Shyangbo R, Sharma IP, Dahal M. Review on current concepts
of myopia and its control strategies. Int J Ophthalmol 2021;14(4):
606-615.

51 Jones D, Luensmann D. The prevalence and impact of high myopia.
Eye Contact Lens 2012;38(3):188-196.

52 Lipson MJ, Boland B, McAlinden C. Vision-related quality of life
with myopia management: a review. Cont Lens Anterior Eye 2022,
45(3):101538.

53 Rose K, Harper R, Tromans C, Waterman C, Goldberg D, Haggerty C,
Tullo A. Quality of life in myopia. Br J Ophthalmol 2000;84(9):
1031-1034.

54 Lang M, Cao KW, Liu T, Zhu Y, Ye J. Five-year results of refractive
outcomes and vision-related quality of life after SMILE for the
correction of high myopia. Int J Ophthalmol 2021;14(9):1365-1370.

55 Hsieh MH, Lin JC. Association of refractive error with vision-related
quality of life in junior high school students. Taiwan J Ophthalmol
2016;6(1):32-35.

56 Williams KM, Hysi PG, Nag A, Yonova-Doing E, Venturini C,
Hammond CJ. Age of myopia onset in a British population-based twin

cohort. Ophthalmic Physiol Opt 2013;33(3):339-345.



Int J Ophthalmol, Vol. 16, No. 12, Dec. 18, 2023
Tel: 8629-82245172  8629-82210956

www.ijo.cn
Email: ijopress@163.com

57 Ma Y, Qu X, Zhu X, Xu X, Zhu J, Sankaridurg P, Lin S, Lu L, Zhao
R, Wang L, Shi H, Tan H, You X, Yuan H, Sun S, Wang M, He X,
Zou H, Congdon N. Age-specific prevalence of visual impairment and
refractive error in children aged 3-10 years in Shanghai, China. Invest
Ophthalmol Vis Sci 2016;57(14):6188-6196.

58 Chua SYL, Foster PJ. The economic and societal impact of myopia
and high myopia. In: Ang M, Wong TY, eds. Updates on Myopia.
Singapore: Springer Singapore, 2020:53-63.

59 Foo LL, Lanca C, Wong CW, Ting D, Lamoureux E, Saw SM, Ang M.
Cost of myopia correction: a systematic review. Front Med (Lausanne)
2021;8:718724.

60 Sankaridurg P, Tahhan N, Kandel H, Naduvilath T, Zou HD, Frick
KD, Marmamula S, Friedman DS, Lamoureux E, Keeffe J, Walline
JJ, Fricke TR, Kovai V, Resnikoff S. IMI impact of myopia. Invest
Ophthalmol Vis Sci 2021;62(5):2.

61 Aghaji AE, Gilbert C, Ihebuzor N, Faal H. Strengths, challenges and
opportunities of implementing primary eye care in Nigeria. BMJ Glob
Health 2018;3(6):e000846.

62 Opone PO, Kelikwuma KO. Analysing the politics of Nigeria’s 2019
national minimum wage: towards a public policy. Indian J Labour
Econ 2021;64(4):1135-1149.

63 Gaucher D, Chartier C, Cohen SY, Malecaze F, Souied EH, Weber M,
Leveziel N. High myopic patients: a survey of their history, feelings,
beliefs and needs. J Fr Ophtalmol 2016;39(1):12-19.

64 Takashima T, Yokoyama T, Futagami S, Ohno-Matsui K, Tanaka H,
Tokoro T, Mochizuki M. The quality of life in patients with pathologic
myopia. Jpn J Ophthalmol 2001;45(1):84-92.

65 Naidoo K, Quacoe S, Dralega A, et al. Situation Analysis of Optometry

in Africa. Durban, South Africa: International Agency for the

Prevention of Blindness (IAPB); 2016:25.

66 Amini R, Haghani H, Masoumi M. Quality of life in the Iranian Blind
War Survivors in 2007: a cross-sectional study. BMC Int Health Hum
Rights 2010;10:21.

67 Furnham A, Levitas J. Factors that motivate people to undergo
cosmetic surgery. Can J Plast Surg 2012;20(4):e47-e50.

68 Kiecolt-Glaser JK, Wilson SJ. Lovesick: how couples’ relationships
influence health. Annu Rev Clin Psychol 2017;13:421-443.

69 Gutiérrez-Vega M, Esparza-Del Villar OA, Carrillo-Saucedo IC,
Montaiiez-Alvarado P. The possible protective effect of marital
status in quality of life among elders in a U.S.-Mexico Border City.
Community Ment Health J 2018;54(4):480-484.

70 Pop-Jordanova N, Ristova J, Loleska S. Depression in ophthalmological
patients. Pril (Makedon Akad Nauk Umet Odd Med Nauki)
2014;35(2):53-58.

71 van der Aa HP, Comijs HC, Penninx BW, van Rens GH, van Nispen
RM. Major depressive and anxiety disorders in visually impaired older
adults. Invest Ophthalmol Vis Sci 2015;56(2):849-854.

72 Yokoi T, Moriyama M, Hayashi K, Shimada N, Tomita M,
Yamamoto N, Nishikawa T, Ohno-Matsui K. Predictive factors
for comorbid psychiatric disorders and their impact on vision-
related quality of life in patients with high myopia. Int Ophthalmol
2014;34(2):171-183.

73 World Health Organization. Depression. Geneva, Switzerland: WHO;
2021. https://www.who.int/health-topics/depression#tab=tab 1

74 Elkin I, Shea M T, Watkins JT, et al. National Institute of Mental Health
Treatment of Depression Collaborative Research Program. General
effectiveness of treatments. Arch Gen Psychiatry 1989;46(11):971-982;

discussion 983.

2081



	_Hlk138842481
	OLE_LINK119
	OLE_LINK120
	_Hlk141994889
	_Hlk149212659
	_Hlk85751328
	_Hlk149464922
	_Hlk141035055
	_Hlk141035072
	OLE_LINK3
	_Hlk149230317
	_GoBack
	OLE_LINK55
	_Hlk91268773
	_Hlk91268756
	_Hlk90061687
	_Hlk90061740
	_Hlk91271193
	_Hlk91277122
	_Hlk91277098
	_Hlk103511401
	_Hlk103509971
	_Hlk91530374
	OLE_LINK36
	OLE_LINK40
	_Hlk125143863
	_Hlk147149598
	_Hlk149230317
	OLE_LINK2
	_Hlk125124798
	_Hlk124369820
	OLE_LINK7
	_Hlk125183722
	_Hlk125190237
	_Hlk125189680
	_Hlk125190148
	OLE_LINK3
	_Hlk147147616
	_Hlk147400311
	_Hlk147400528
	_Hlk149837571
	_Hlk10105297
	OLE_LINK67
	OLE_LINK69
	_Hlk142899008
	OLE_LINK43
	OLE_LINK54
	OLE_LINK19
	_Hlk32259577
	_Hlk32259610
	_Hlk32259623
	OLE_LINK20
	OLE_LINK45
	OLE_LINK51
	OLE_LINK46
	OLE_LINK41
	OLE_LINK12
	OLE_LINK24
	OLE_LINK37
	_Hlk149230317
	OLE_LINK48
	OLE_LINK4
	OLE_LINK1
	OLE_LINK2
	OLE_LINK65
	_Hlk535998111
	OLE_LINK6
	OLE_LINK7
	OLE_LINK9
	OLE_LINK10
	OLE_LINK17
	OLE_LINK8
	_Hlk536000257
	OLE_LINK13
	OLE_LINK14
	OLE_LINK39
	OLE_LINK40
	OLE_LINK15
	OLE_LINK16
	translation_sen_id-4
	translation_sen_id-1
	translation_sen_id-3
	OLE_LINK21
	OLE_LINK35
	OLE_LINK52
	OLE_LINK56
	OLE_LINK59
	OLE_LINK62
	OLE_LINK31
	OLE_LINK3
	OLE_LINK29
	OLE_LINK32
	OLE_LINK33
	OLE_LINK34
	_Hlk148605665
	PositionBeforeFormat
	OLE_LINK1
	OLE_LINK46
	OLE_LINK13
	OLE_LINK20
	OLE_LINK23
	OLE_LINK24
	OLE_LINK10
	OLE_LINK14
	OLE_LINK16
	OLE_LINK15
	OLE_LINK17
	OLE_LINK27
	OLE_LINK19
	OLE_LINK30
	OLE_LINK32
	OLE_LINK29
	OLE_LINK3
	OLE_LINK26
	OLE_LINK9
	OLE_LINK34
	OLE_LINK35
	OLE_LINK36
	OLE_LINK4
	OLE_LINK21
	OLE_LINK5
	_Hlk137221880
	OLE_LINK6
	OLE_LINK12
	OLE_LINK11
	OLE_LINK37
	OLE_LINK7
	OLE_LINK28
	OLE_LINK84
	OLE_LINK39
	OLE_LINK38
	OLE_LINK47
	OLE_LINK64
	OLE_LINK61
	OLE_LINK8
	OLE_LINK65
	OLE_LINK74
	OLE_LINK71
	OLE_LINK72
	OLE_LINK85
	OLE_LINK70
	OLE_LINK73
	OLE_LINK77
	OLE_LINK42
	OLE_LINK44
	OLE_LINK76
	OLE_LINK89
	OLE_LINK91
	OLE_LINK92
	_Hlk142676516
	_Hlk142676531
	OLE_LINK100
	OLE_LINK97
	OLE_LINK101
	OLE_LINK81
	OLE_LINK102
	OLE_LINK103
	OLE_LINK43
	OLE_LINK45
	OLE_LINK48
	OLE_LINK63
	OLE_LINK58
	OLE_LINK55
	OLE_LINK56
	OLE_LINK53
	OLE_LINK59
	OLE_LINK52
	OLE_LINK98
	OLE_LINK99
	OLE_LINK68
	OLE_LINK69
	_Hlk137221912
	_Hlk124004506
	_Hlk124004279
	_Hlk149055863
	_Hlk124016688
	OLE_LINK16
	OLE_LINK13
	_Hlk16518107
	_Hlk97195352
	_Hlk67576982
	OLE_LINK1
	_Hlk88747580
	_Hlk150440374
	_Hlk108183234
	OLE_LINK3
	OLE_LINK2
	OLE_LINK4
	_Hlk88748841
	OLE_LINK18
	OLE_LINK21
	_Hlk83730683
	_Hlk133177996
	OLE_LINK19
	_Hlk88748625
	OLE_LINK20
	OLE_LINK22
	OLE_LINK23
	OLE_LINK24
	OLE_LINK5
	Dynamic tear meniscus parameters in complete blinking: insights into dry eye assessment
	Ying-Huai Zhang1,2, Jun Feng3, Chen-Yuan Yi1,2, Xian-Yu Deng1,2, Yong-Jin Zhou1,2, Lei Tian3, Ying Jie3

	Effects of diquafosol sodium in povidone iodine-induced dry eye model
	Can Zhang1, He Wang2, Dong-Yan Chen3, Kai Zhao1, Wei Wang2, Ming-Xin Li2

	Morroniside ameliorates lipopolysaccharide-induced inflammatory damage in iris pigment epithelial cells through inhibition of TLR4/JAK2/STAT3 pathway 
	Wen-Jie Li1,2, Lin Liu2, Hong Lu1,3 

	Role of reactive oxygen species in epithelial­—mesenchymal transition and apoptosis of human lens epithelial cells
	Rui-Hua Jing1, Cong-Hui Hu2, Tian-Tian Qi2, Bo Ma2

	Electroacupuncture alleviates ciliary muscle cell apoptosis in lens-induced myopic guinea pigs through inhibiting the mitochondrial signaling pathway
	Zhao-Hui Yang1, Jia-Wen Hao1, Jin-Peng Liu1, Bo Bao1, Tu-Ling Li1, Qiu-Xin Wu2, Ming-Guang He3, Hong-Sheng Bi2,4, Da-Dong Guo4

	De novel heterozygous copy number deletion on 7q31.31-7q31.32 involving TSPAN12 gene with familial exudative vitreoretinopathy in a Chinese family
	Shuang Zhang, Hai-Ming Yong, Gang Zou, Mei-Jiao Ma, Xue Rui, Shang-Ying Yang, Xun-Lun Sheng

	A pedigree with retinitis pigmentosa and its concomitant ophthalmic diseases
	Hong-Dou Luo, Shao-Nan Pei, Ai-Jia Wang, Xue-Qing Yu, Hai-Jian Hu, Ling Zeng, Fei-Fei Wang, Ming Jin, Xu Zhang 

	Clinical significance of episcleral venous fluid wave in gonioscopy-assisted transluminal trabeculotomy
	Liu-Zhi Zeng1, Yu He1, Xiao-Qin Wang1, Yi-Ping Xian1, Han-Ying Fan1, Lin Jing1, Jing Shu1, Qin Li1, Ning-Li Wang2

	Retinal microvascular and microstructural alterations in the diagnosis of meibomian gland dysfunction in severely obese population: a new approach
	Hai Huang1, Xiao-Yu Wang2,3, Hong Wei4,5, Min Kang4,5, Jie Zou4,5, Qian Ling4,5, San-Hua Xu4,5, Hui Huang4,5, Xu Chen6, Yi-Xin Wang7, Yi Shao4,5, Yao Yu2

	Ocular surface microbiota in patients with varying degrees of dry eye severity
	Xin-Rong Zou1,2, Pei Zhang3,4, Yuan Zhou1,2, Yao Yin1,2

	Symmetrical femtosecond laser arc incision in correcting corneal astigmatism in cataract patients
	Zun-Xia Hu1, Jing Sima1, Jia-Guo Cao1, Yan Ke1, Ying-Ying Zhang1, Qiong-Tian Guo1, Yu-Ping He1, Hong-Xia Liao1, Xiao Tan1, Bo Qin1, Li Li1,2

	Surgical outcome comparisons of multifocal IOLs of Lentis Comfort LS-313 MF15 and Tecnis Eyhance DIB00V
	Kyohei Sugawara, Ryosuke Ito, Hiroshi Horiguchi, Kei Mizobuchi, Satoshi Katagiri, Hisato Gunji, Tadashi Nakano

	Effect of low dose laser cycloplasty on deepening anterior chamber in chronic angle-closure glaucoma
	Xuan-Li Zheng1, Hai-Shuang Lin1, Xiao-Jie Wang1, Jia-Qian Li1, Yan-Qian Xie2,3, Shao-Dan Zhang2,3, Yuan-Bo Liang2,3

	Peripapillary and macular vascular densities in healthy, ocular hypertensive, and different stages of glaucomatous eyes
	Caner Öztürk1, Sirel Gür Güngör2, Ümit Ekşioğlu2, Almila Sarıgül Sezenöz2, Meriç Çolak3

	Optical coherence tomography angiography characteristics of exudative and non-exudative treatment-naïve pachychoroid neovasculopathy
	Chun Yang, Zu-Hua Sun, Ting-Ye Zhou, Wei-Wei Zheng, Xiao-Ling Liu, Bing Lin

	Risk factors and prognosis of pediatric rhegmatogenous retinal detachment in Egypt: a university hospital based study
	Mohamed Gaber Eissa, Mohamad Amr Salah Eddin Abdelhakim, Tamer Ahmed Macky, Hassan Aly Mortada

	Retinal laser photocoagulation and intravitreal injection of anti-VEGF for hemorrhagic retinal arterial microaneurysm
	Ying Huang, Wei-Wei Zheng, Ying-Zi Li, Zu-Hua Sun, Bing Lin

	Optical coherence tomography angiography for macular microvessels in ischemic branch retinal vein occlusion treated with conbercept: predictive factors for the prognosis
	Li Tang, Guang-Li Sun, Yue Zhao, Ting-Ting Yang, Jin Yao 

	How long does the recovery of corneal sensitivity in different corneal regions take after LASEK?
	Ali Mirzajani1, Aria Bouyeh1, Fatemeh Khezri1, Ebrahim Jafarzadehpur1, Farid Karimian2 

	Peripapillary intrachoroidal cavitation at the crossroads of peripapillary myopic changes
	Adèle Ehongo1, Zaki Hasnaoui1, Nacima Kisma1, Yassir Alaoui Mhammedi1, Artemise Dugauquier1, Kevin Coppens2, Eloïse Wellens3, Viviane de Maertelaere4, Françoise Bremer1, Karelle Leroy5

	Quality of life and depression among patients with high myopia in Nigeria–a cross sectional study
	Uchechukwu Levi Osuagwu1,2, Kelechukwu Enyinnaya Ahaiwe3, Nnaemeka Meribe4, Elizabeth Dennis Nkanga5, Bernadine Nsa Ekpenyong6, Affiong Andem Ibanga5, Piwuna Christopher Goson7, Dennis George Nkanga5

	Observation of peripheral refraction in myopic anisometropia in young adults
	Yu-Qin Du1,2, Yue-Hua Zhou1,2, Ming-Wei Ding1,2, Ming-Xu Zhang1,2, Yu-Juan Guo1,2, Shan-Shan Ge1,2

	Evaluation of macular choroidal and microvascular network changes by activity scores and serum antibodies in thyroid eye patients and healthy subjects
	Mehmet Erkan Dogan1, Ibrahim Basol2, Hatice Deniz Ilhan1, Yusuf Ayaz1, Olgar Ocal3 

	Agreements’ profile of Scheimpflug-based optical biometer with gold standard partial coherence interferometry
	Sara Sardari1,2, Akbar Fotouhi3, Ebrahim Jafarzadehpur4, Mehdi Khabazkhoob5

	Different approaches for treating myopic choroidal neovascularization: a network Meta-analysis
	Ya-Jun Wu1,2,3, Yu-Liang Feng1,2,3, Jia-Song Yang1,2,3, Hua Fan2,3, Wen-Sheng Li1,2,3

	Visualized analysis of research on myopic traction maculopathy based on CiteSpace
	Heng-Di Zhang1, Ling Zhang2, Fei Han1, Ning Lin1, Wei Jiang1

	Glaucoma among Saudi Arabian population: a scoping review
	Ismail Abuallut1, Mohammed Khalid Arishi2, Ahmed Mustafa Albarnawi2, Sumayyah Ali Jafar2, Abdullah Mohammed Alamer2, Tahani Hassan Altubayqi2, Mohammed Ahmed Hadadi2, Mohand Abdullah Alasiri2

	Three siblings with gyrate atrophy of the choroid and retina: a case report
	Maamouri Rym1,4, Ferchichi Molka1,4, Ben Chehida Amel2,4, Hadj-Taieb Sameh3,4, Cheour Monia1,4

	Endoscopic transnasal optic canal decompression for pediatric traumatic optic neuropathy with no light perception
	Yuan Ning1, Chun-Xia Wang1, Zi-Yan Yu1, Yong Wang2


