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1. Introduction

1.1 Background/Literature Review

The number of people who are blind increases worldwide, despite growing number of blindness
prevention programs (1, 2). Currently, about 314 million people are visually impaired; and 45
million of them are blind. By 2020, the number of blind people worldwide is projected to be 76
million, if effective, major interventions are not implemented. About 85% of all visual

impairment and 80% of blindness could be prevented or cured (3, 4).

The four main leading causes of avoidable blindness worldwide are: cataract, uncorrected
refractive errors (RE), glaucoma, and age-related macular degeneration (5). The World Health
Organization (WHO) estimates that 153 million people worldwide livewith visual impairment
due to uncorrected refractive errors, excluding presbyopia (3,5). Uncorrected RE can negatively
influence school performance, reduce employability and productivity, and generally impair
qualityof life (5). There are about 1.4 million blind children in the world; almost three-quarters
of them live in developing countries. Uncorrected refractive errors (myopia, hyperopia, and
astigmatism) are the main cause of vision impairment among 5-15 years old in many countries

(7-13).

One of the simplest, cost effective ways to correct refractive errors include provision of
appropriate spectacles. Contact lenses and refractive surgery are also used to correct refractive
errors (1, 3, 6). There is a need for obtaining epidemiological information on refractive errors
among school-age children to develop appropriate programs aimed at preventing avoidable

blindness caused by refractive errors (8).



The public health and economic impact of myopia, the most common eye disease in the world, is
enormous. Over the past few decades the prevalence of myopia has increased in some
populations leading to growing concern among the public and scientific community (14).
Myopia is a significant problem not only because of its high prevalence, but also because of its
big contribution in visual morbidity and the risk for vision-threatening conditions (myopic
macular degenaration, cataract,glaucome, peripheral retinal changes, retinal holes and tears,
retinal detachment). Uncorrected myopia is an obstacle to seeing distant objects clearly and
particularly among schoolchildren to see the blackboard, which can be a limiting factor in school
performance and occupational choices (15). Thus, myopia is a condition with social,

educational, and economic consequences (14).

1.1.1 Risk factors for myopia development among children
Research suggets that the risk factors for myopia development among children include heredity,
near work, school achievement, outdoor activity, gender, history of prematurity and others (16 -

21).

Heredity. Majority of the studies report that genetic factors are of major importance in
myopia/hyperopia and astigmatism appears to be dominantly inherited (16 - 19). Children with
myopia are more likely to have parents with myopia (16). The prevalence of myopia in children
with two parents with myopia is 30% to 40%, decreasing to 20% to 25% in children with one
parent with myopia and less than 10% in children with no parents with myopia (17). Having one

(OR=3.31; 95% confidence interval [CI]=1.32-8.30) or two parents with myopia (OR=7.29; 95%



[CI]=2.84-18.7) significantly increases the odds of being myope. Children with highly myopic

parents tend to have an earlier onset of myopia with an OR of 2.61 (18).

Near Work. Many studies in different countries found strong association between doing near
work and having myopia (20 - 23). Near-work activities include reading, writing, computer use
and playing video games (23). Children with higher myopia usually read more, spend more time
on homework and using computer, and take more classes than those with lower myopia or

nonmyopes (20 - 22).

Lack of outdoor activity. Outdoor activities have been recognized as a protective factor for
myopia (24,25). Children who spend more time outdoors or are engaged in more sports (indoor

and outdoor) are less likely to be myopic (24, 25).

School achievement. Level of education is often used as a surrogate for near work with more

myopia among the more educated (23).

Prematurity. Studies show that child's growth parameters (birth weight, birth height, gestation

age) are associated with refractive errors (26, 27). However, one study indicates that the eye

refraction is correlated with age at eye examination and not gestational age or birth weight (28).

Gender. The prevalence of refractive errors appears to be much higher among girls (29 - 31).



Living in urban areas. Several studies reported about a higher prevalence of myopia in urban
populationsthan than in rural (32 - 36). Prevalence of uncorrected refractive error, especially
myopia, is significantly higher in 6 to 15 years old school children living urban areas compared
to children from rural schools (32 - 34). One study showed that myopia prevalence was lowest
in the outer suburban region (6.9%) and highest in the inner city region (17.8%) (35). Another
study suggested that the prevalence of refractive errors were significantly higher among students
living in a heavy traffic residential area compared to those from mixed, industrial, and low traffic

areas (36).

1.2 Situation in Armenia

In 1999, Garo Meghrigian Institute for Preventive Ophthalmology (Meghrigian Institute), Center
for Health Services Research and Development, American University of Armenia conducted a
situation analysis to assess the regional ophthalmologic services. This study suggested that
blindness in Armenia reflects the country’s overall health care delivery problems: low utilization
of services, due to poor financial and geographic access. In 2000, Meghrigian Institute’s
Summer Camps Visual Impairment Project screened 3,307 school children in 11 camps within 3
regions of Armenia (Hankavan, Tsakhkadzor, Gyumri). The screening results indicated that
11% of children had refractive errors (37). Recently conducted Eye screening Program at Social
Care Center for Children of Achapnyak Community revealed that the prevalence of refractive
errors among socially vulnerable school children was approximately 20% (38). There are no

population based studies about RE among school children in Armenia.

The research questions of the study are:



e What is the prevalence of RE among 6-18 years old school children living in Yerevan
and Gegharkunik marz?

e What are the risk factors for development of myopia among 6-18 years old school
children living in Yerevan and Gegharkunik marz?

e Isliving in Yerevan vs. Gegharqunik towns an independent risk factor for myopia

development after controlling for other known risk factors?

2.Methods

2.1 Study Design

To address the mentioned research questions, the study used analytical cross sectional study
design, to collect information on the prevalence of RE and known risk factors for myopia
development. The study measured a snapshot of the population to estimate the relationship

between an outcome of interest and population variables at one particular point in time.

2.2 Study Population
The target population of this study was 6-18 years old school children living in Yerevan and five

main towns of Gegharkunik marz.

2.3 Sample Size

According to the Summer Camps Visual Impairment Project the prevalence of refraction errors
among school age children was 11% (37). This result will be taken as the estimate of myopia
prevalence among children from rural areas. Recently conducted Eye screening Program at

Social Care Center for Children of Achapnyak Community revealed that the refractive error



prevalence among children in Yerevan was approximately 20% (38). This number will be used
as the estimate of myopia prevalence among children from urban areas. Assumptions included
95% confidence interval (alpha=0.05) and 80% power. The response rate of a similar study was
approximately 97% (39), but taking into consideration that 6-12 years old children can
participate to the study only in the case of having parent's consent, the response rate was
considered 90%. This sample size was calculated using the formula for two equal groups finding
difference in proportions.

A= pa—p0 =0.09

Significance level, a= 0.05 (two-sided) and power (1 - ) = 0.80

2
[Z“/z‘/ 2(pq)+Zg P1*C11+p2*QZ]
n= B
A2

2
[1.96V2%0.155%0.845+0.841/0.11x0.89+0.2%0.8]
(0.09)2

2
[1.9610.26195+0.841/0.0979+0.16] _[1.003148602+0.426584387]% [1.42973299]%
0.0081 a 0.0081 ~0.0081

2.044136423
—— =252
0.0081

Taking into account design effect of cluster sampling and multiplying the result by the coeficient
of 2 and response rate of 80%, final sample size was 630 for each area (Yerevan and

Gegharkunik).

2.4 Sampling Design
The study used multi-stage random sampling. Children from Gegharkunik marz were from five

main towns (Sevan, Gavar, Martuni, Vardenis and Chambarak); children from Yerevan were



from five randomly selected communities. From 12 communities in Yerevan Kentron,
Davitashen, Nubarashen, Ajapnyak, and Arabkir communities were chosen for the study through
simple random sampling. To obtain the number of children from each community or town, the
sample size for Yerevan and Gegharkunik marz (630) was divided by five. To have all school
ages equally represented in the samples 42 children were randomly selected from each age group
(primary 1-4 grades, middle 5-9 grades, and high 10-12 grades). The number of children was
about 20 in each class; therefore, two classes were randomly selected from each age group in

each community and town.

2.5 Study dependent and independent variables

The dependent variable (outcome) of the study was the presence/absence of myopia confirmed
by an ophthalmologist. The independent variables were age, gender, heredity status (parents
with myopia), near work activity, outdoor activity, place of residence, birth weight, birth height
and gestation age.

Children’s near work was assessed by asking how many hours per week the child spent in near
work activities outside the school (reading, writing, computer, and TV). These activities were
analyzed separately and as a composite variable called “near work” which was the sum of the
durations of all near work activities. In addition, near work was weighted by dioptric equivalent
(1 to 4) of an assumed working distance for the activities. The purpose of this weighting was to
quantify the exposure to near work not only in terms of time, but also accommodative effort
required during each activity (17). The physical activity and outdoor activity were also assessed

based on the time children spent on each activity per week.



To analyze the data SPSS 19.0 statistical package was used. The student investigator conducted

double entry and data cleaning to minimize possible errors.

2.6 Study instrument

The study developed structured questionnaire, which consisted of three parts: first part was
designed for mothers or guardians (self administered), the second part for children (interviewer
administered) and the third part for ophthalmologist’s clinical examination. The first part of the
questionnaire included questions regarding the child birth weight, birth height and gestation age.
It also covered information about family history in terms of vision problems, whether the child
was allergic to medication and the history of having any eye injury. It was developed based on
the risk factors mentioned in the literature. The questions about allergy to medication and eye
injury were included for using as inclusion and exclusion criteria for performing cycloplegia.
The questionnaire for children contained questions about demographics, near work, outdoor and
physical activity. The questions for this questionnaire were based on the questionnaire used in a
similar study in Australia. The third part of the questionnaire contained the results of visual
acuity testing and information about reffractive errors. It was adapted from the Summer Camps

Visual Impairment Project (37).

2.7 Eye screening procedure

The ophthalmologic examinations were carried out after completing the interviews. Vision
acuity test was performed by Sivtsev chart among children to identify the presence of refractive
errors. Pupil Delation (cycloplegia) was administered for those who do not have eye injuries,

eye surgery and allergy. This procedure was performed by dropping small amount of Mydoptic



(2.5%) solution on each eye, which prepared the patient for eye fundus examination. Eye fundus

examination was performed by ophthalmoscopes.

2.8 Ethical Considerations

The Institutional Review Board/Committee on Human Research (IRB) within the College of
Health Sciences at the American University of Armenia approved the study. All ethical norms,
including confidentiality and voluntary based participation were assured throughout the project.
All participants received an identification number (ID) and their names did not appear on the
questionnaires. The results of the study remained confidential and were used for research
purposes only. All documents are kept in the archive of the Research Center of Health Sciences

of American University of Armenia, where only members of the research team have access.

3. Analysis

3.1 Descriptive Statistics

The total number of participants was 1,092 children: 563 (51.6%) of them were from Yerevan
and 525 (48.4%) from Gegharqunik marz. Among the participants 505 (46.2%) were male and
579 (53.8%) were female. The response rate of the study was 86.7%. The mean age of children
was 13 years old (ranging from 6- to 19 years old). The age is divided into three main categories
based on the child’s grade in school. Children 6-10 years old from primary school 321 (31.2%),
11-15 years old from middle school - 312 ( 28.5%) and 16-19 years old from high school - 450

(40.9%) (Table 1).



Among the 525 participants from Yerevan 52.1% were girls and among 525 participants from
Gegharkunik 54.9% were girls. The mean age of children was 13 years old (ranging from 6- to
19 years old). A total of 29.6% of study participants was <10 years old, 28.8% was > 10 to < 15

years old and 41.6% was > 15 years old (Table 1).

Refractive errors. All children underwent ophthalmological examination. Majority of children
(72.1%) had normal vision and 27.9% less than normal. In the overall sample, 196 (17.9%)
children had myopia, from them 157 (14.4%) children low degree of myopia, 20 (1.8%) children
middle degree of myopia, 2 (0.2%) children high degree of myopia, and 17 (1.6%) children
undefined myopia. Thirty-seven (3.4%) children had hyperopia, from them 29 (2.7%) children
had low degree of hyperopia, 3(0.3%) children middle degree of hyperopia, 2 (0.2%) children
high degree of hyperopia, and 3 (0.3%) undefined hyperopia. Thirty-five (3.2%) children had
astigmatism: 28 (2.6%) children had myopic astigmatism, 5 (0.5%) hyperopic astigmatism, and 2
(0.2%) mixed astigmatism. Accommodative spasm was present among 104 (9.5%) children.

The rates of refractive errors in Yerevan were approximately two times higher (31.6%)
compared to Gegharqunik marz (16.8%). The prevalence of myopia was also higher in Yerevan
- 22.8% vs. 12.7% in Gegharqunik marz. The prevalence of hyperopia was almost the same:
3.5% for Yerevan and 3.2% for Gegharqunik marz. The prevalence of astigmatism was over five
times higher in Yerevan (5.3%) than in Gegharqunik (0.9%). The differences in prevalence of

myopia and astigmatism between the two regions were statistically significant.
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Eye Diseases. The main eye diseases among 103 (9.4%) children were conjunctivitis 7.1%,
blepharoconjunctivitis 1.2% and blepharitis 0.5%. Other diseases such as (dry eye syndrome,
demodekozis, and episcleritis) together were 0.6%.

Thirty-eight children (3.5%) had different types of strabismus. The main type of the strabismus
was cooperated convergent strabismus 27 (2.5%). Amblyopia was present among 18 (1.6%)
children. Thirteen children (1.2%) had eye trauma in the past and six children (0.5%) underwent

eye operation.

Near Work. Children’s survey suggested that children spent on average 53.3 hours per week on
near work. Among the near work activities children spent the most time on watching TV (on
average 15.1 hours per week), preparing for school 14.1 hours p/w, working on computers 8.5
hours p/w, reading for pleasure 5.2 hours p/w, using mobile phones for games and internet 2.0
hours p/w, playing chess 1.9 hours p/w, video games 1.8 hours p/w and playing on musical

instruments 0.8 hours p/w.

The rate of children spending more than 60 minutes on continuous reading was 15.1% in

Yerevan and 21.6% in Gegharqunik marz.

Near Work in Diopter-Hours. The situation changed when the results were assessed by using
diopter-hours. Taking into account the assumed distance for each near work activity, children
spent the most time on doing homework 42.3 dpt/h, working on computer took 17.0 dpt/h,

reading for pleasure 15.6 dpt/h, watching TV 15.1 dpt/h, painting 6.7 dpt/h, mobile phones 4.0

11



dpt/h, playing chess 3.8 dpt/h, playing video games 3.5 dpt/h, playing on musical instruments 1.7

dpt/h.

School performance.

Percent of children reporting “Good” and “Excellent” grades at school was higher in Yerevan
(74.9%) than in Gegharqunik marz (65.4%) (Table 1). Children from Yerevan were more
involved in additional studies requiring near work (39.2%) compared to the children from

Gegharkunik (21.6%). Both differences were statistically significant.

Physical / Outdoor Activity. The time spent on physical activity per week was approximately
4.5 times less compared to the time spent on near work. Children’s survey suggested that
children spent on average 11.9 (ranging from 0 to77.5 hours) per week on physical and outdoor
activity. Among physical activities children spent the most time on playing in the yard (on
average 5 hours per week), physical activity at home and at school each 1.9 hours p/w, playing
football 1.2 hours p/w, on dancing 0.61 hours p/w, swimming and basketball each 0.2 hours p/w.
On average children spent 6.5 hours per week on outdoor activities.

Gegharkunik children were more involved in outdoor activities (37.8%) compared to those from

Yerevan (20.5%). This difference was also statistically significant.

Parental visual problems. Parents’ response rate to parental questionnaire was approximately

90%. Among 9.1% of children (myopia 5.4%, hyperopia 1.9%, astigmatism 0.5% and other

visual problems 1.2%) only mothers had visual problem; among 6.6% (myopia 3.4%, hyperopia

12



1.2%, astigmatism 0.5% and other visual problems 1.5%) only fathers had visual problems; and
among 4.4% both mothers and fathers had visual problems.
The rates of parental myopia (at least one myopic parent) were similar: 10.7% among children

from Yerevan and 9.8% from Gegharqunik marz.

3.2 Simple Logistic Regression

Table 2 presents the results of simple logistic regression analyses for associations between
myopia and independent variables with estimated crude odds ratios (OR), confidence intervals
(Cls), and p-values. The estimated crude OR of the association between having myopia and
living in Yerevan was 2.02 (95% CI: 1.46-2.79, p <0.001) meaning that the odds of having
myopia among children living in Yerevan was approximately 2 times higher compared to
children living in Gegharqunik marz. The estimated crude OR of the association between
myopia and gender was 1.69 (95% CI: 1.23-2.33, p=0.001) suggesting that girls were 1.69 times

more likely to have myopia than boys.

Compared to the children from first age category (<10 years old) the children from second age
category (>10 years old <15) had 2.08 times higher odds of developing myopia (95% CI: 1.32-
3.27, p=0.002) and the third age category had 2.48 times higher odds (95% CI: 1.63-3.76,

p<0.001).

For children who read continuously 31-60 minutes and more than 60 minutes the crude odds of

developing myopia was 1.97 (95% CI: 1.36-2.87, p<0.001) and 2.67 (95% CI: 1.81-3.93,

13



p<0.001) times higher (respectively) compared to children who read continuously less than 30

minutes.

Children who took additional studies requiring near work had 2.13 (95% CI: 1.55-2.93, p<0.001)
times higher odds of developing myopia compared to those who did not take any additional
studies. The crude OR of the association between school performance and myopia was 1.67
(95% CI: 1.14-2.45, p=0.009) times higher for the children who reported “good” performance at
school and 1.90 (95% CI: 1.16-3.11, p=0.010) times higher among children who reported

“excellent” performance, compared to those with “satisfactory” performance.

The estimated crude odds ratio between myopia and doing physical activity more than18 hours in
a week was 0.51 (95% CI: 0.33-0.80, p=0.003) compared to those with less than 18 hours of
physical activity. The estimated crude odds ratio between myopia and doing outdoor activity
more than 7 hours in a week was 0.50 (95% CI: 0.35-0.72, p<0.001compared to those who did

less than 7 hours.

The estimated crude OR of having at least one myopic parent was 2.88 (95% CI: 1.85-4.50,

p<0.001) compared to those who did not have myopic parents.

Near work (composite), socio-economic statuses, child prematurity at birth were not significantly

associated with myopia.
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3.3 Testing for Confounding

Table 2 presents the results of the simple logistic regression between myopia and residence area
and other independent variables. Gender, age, continuous reading, school achievement,
additional studies, physical activity, outdoor activity, parental myopia were statistically
significantly associated with myopia. Continuous reading, school achievement, additional
studies, physical activity, outdoor activity were statistically significantly associated with
residence area. This analysis concluded that age, continuous reading, school achievement,
additional studies, physical activity, and outdoor activity were confounders of the relationship

between myopia and residence area.

3.4 Multivariate Logistic Regression

For adjusted analyses, all variables with p-values less than 0.15 and all potential confounders
known from the unadjusted analysis (age, gender, and region) were included into multiple
logistic regression model. Interaction terms were tested for the potential genetic factor (at least
one myopic parent) and the environmental factors (continuous reading, additional studies), and
no statistical significant interactions were found. In multivariate logistic regression model, some
factors lost their statistical significance: physical activity, outdoor activity, continuous reading up
to 60 minutes. Additional studies and “good” grade at school obtained border-line statistical
significance. Factors that maintained their high statistical significance independently associated
with myopia were: region, gender, age, continuous reading more than 60 minutes, “excellent”

school grade, and at least one myopic parent (Tables 3).
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The odds ratio of having myopia is 2.14 times higher in Gegharqunik marz compared to Yerevan
(OR=2.13: C1=95%: 1.48-3.06: p<0.001). Among girls the odds ratio of having myopia is 1.49
times higher compared to boys (OR=1.49: C1=95%: 1.03-2.16: p=0.032).Compared to the
children from first age category (<10 years old) for the children from second age category (>10
years old <15) the estimated crude odds ratio for myopia is 2.08 times higher (95% CI: 1.32-
3.27: p=0.002) and for the third age category the crude odds ratio is 2.48 times higher (95% CI:
1.63-3.76: p<0.001). The odds of developing myopia is 1.79 (95% CI:1.18-2.7: p=0.006) times
higher among children who read continuously more than 60 minutes, compared to those who
read continuously less than 60 minutes. The crude OR of the association between school grade
and myopia is 1.52 (95% CI: 0.98-2.33: p=0.059) times higher for the children who have “good”
grade at school, and 1.99 (95% CI: 1.11-3.56: p=0.021) times higher among children who have
“excellent” grade, compared to the children whose grade at school is “satisfactory”. The
estimated crude OR of having at least on myopic parent is 2.97 (95% CI: 1.85-4.50: p<0.0001)
meaning that children who have one or more myopic parents are approximately 3 times more

likely to develop myopia, compared to the children who do not have any myopic parent.

4. Discussion

The research questions for the current cross-sectional study was to identify the prevalence
differences of myopia in Gegharqunik marz and Yerevan, investigate risk factors for developing
myopia among school children, and evaluate modifiable environmental risk factors to prevent
and reduce myopia. The study identified several risk factors associated with the development of

myopia among school children.
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Yerevan-Gegharqunik Marz differences. The prevalence rates of myopia are significantly
higher among the students in Yerevan compared with Gegharqunik marz. Children in Yerevan
are approximately two times more likely be myopic than in Gegharqunik marz. The multivariate
analysis indicates that aside from the environmental, demographic and genetic risk factors
identified for myopia, there remain unknown determinants for myopia that differ between
Yerevan and Gegharqunik marz. Some studies show that differences in more urban versus less
urban areas and adult educational attainment are associated with myopia, which may explain

some of these differences. Further study is required to understand these factors.

Gender differences. The study found gender differences for developing myopia. This finding is
similar to other studies, showing that girls are more likely to develop myopia than boys. After
controlling for school achievement, additional studies and continuous reading, where girls are
different than boys, there were still independent unknown differences between girls and boys for

the odds of having myopia.

Continuous reading. Myopic children were found to spend more time on continuous reading
than non-myopic children, although the study found no statistically significant association
between near work scores and myopia. The findings suggest that the number of hours of general
near work plays little role in the development of myopia but the length of time of focused

continuous close work does.

School Achievement. Children who perform better at school tend to be more myopic. Our

finding is consistent with previous studies (40). School achievement may be a result of focused

17



higher cumulative hours spent on very near work, thus contributing to risk of myopia. Some
studies have also found that results from IQ tests are associated with risk of myopia, but this

remains controversial (41).

Near Work. There are many studies which find near work as a risk factor for myopia, but also
others studies that find no association. This factor’s association with myopia remains
controversial. This study found no association between near work and myopia, though some
characteristic components of near work such as additional studies, continuous reading, and
school achievement were found to be associated with myopia. This contradiction may be in part
due to inaccuracies in self-assessment of the time spent on near work activities reported by

children or by the way that near work is defined.

Prematurity. The study did not find any association between low birth weight and preterm with
myopia. There are several studies that have controversial findings for these associations. Some
studies found a positive association between low birth weight and myopia when they conducted
an eye examination within the first year after birth. However, no study was found that examined

the association of prematurity with myopia at a later age.

Socio-economic status. Socio-economic status had no association with myopia. One study
found a U-shaped association between socio-economic status and myopia, where those in the
lowest and the highest status were at greatest risk of myopia (42). Other studies found a positive

association between socio-economic status and myopia, while several other studies found no
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association. Differences in findings may be due to socio-economic status measurement biases

and/or cultural differences.

Outdoor activity. Some previous studies found a protective association for increased outdoor

activity with myopia for children. This study found no association.

Parental Myopia. One of the findings of the study was the identification of a potential
hereditary factor for myopia development. Consistent with other studies, children with myopia
are more likely to have myopic parents. This study found that having at least one myopic parent
is associated with a three-fold increased odds of being myopic. Previous studies suggest that
there may be interaction between hereditary factors and environmental factors. However, after
testing for interactions between environmental factors and having at least one myopic parent, no

interaction was found.

5. Conclusion
The main risk factors described in the literature were relevant for children 6-18 years old living
in Yerevan and Gegharqunik marz. The study revealed that the number of hours of general near
work plays a little role in the development of myopia but the length of time of focused
continuous reading does. The findings show that both genetic and environmental factor have
their independent roles in developing myopia. The following recommendations derived from the
study findings:

e Increase the awareness of myopic parents about the elevated risk of myopia in their

children and the need for regular eye screenings for its timely detection and correction
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Increase awareness of parents, children, and teachers about the benefits of taking breaks
to look at distant objects during prolonged continuous near work
Conduct further studies to investigate the role of living in rural areas and other risk

factors not investigated in this study.
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Tables

Table 1. Socio-demographic, health and learning behavior characteristics of study
participants

Yerevan (%) Gegharkunik Total (%)

marz (%)
Participants 42.8 51.8 100
Gender
Male 47.9 45.1 46.6
Female 52.1 54.9 53.4
Age*
<10 years old 31.6 27.6 29.6
>10 and <15 years old 29.9 27.6 28.8
> 15 years old 38.1 44.8 41.6
Parental myopia (at least one myopic 10.7 9.8 10.3
parent)
Refractive errors
Overall 31.6 15.9 21.5
Myopia 22.8 11.8 17.9
Hyperopia 3.5 3.2 3.4
Astigmatism 5.3 0.95 3.2
Socio-economic status
Rather less than average 7.1 8.6 7.9
Slightly less than average 9.3 13.3 114
Average 59.8 61.3 60.6
Slightly more than average 19.6 13.7 16.6
Rather more than average 4.2 3.1 3.6
Continuous reading™
<60 minutes 84.9 78.4 81.8
>60 minutes 15.1 21.6 18.2
Grade*
Satisfactory 25.1 34.6 30.2
Good 56.7 52.5 54.7
Excellent 18.2 12.9 15.2
Additional studies*
Yes 39.2 21.6 31.2
No 60.8 78.4 68.8
Outdoor activity*
Yes 20.5 37.8 33.4

No 79.5 62.2 66.6




Table 2. The likelihood of having myopia according to risk factors: The results of

unadjusted logistic regression

P-value Unadjusted OR (95% CI)
Region
Gegharkunik 1.00
Yerevan 0.001 2.02 (1.46; 2.79)
Gender
Boys 1.00
Girls 0.001 1.69 (1.23; 2.33)
Age
<10 years old 1.00
>10 and <15 years old 0.002 2.08 (1.32; 3.27)
> 15 years old 0.001 2.48 (1.63; 3.76)
Continuous reading
0-30 min 1.00
31-60 min <0.001 1.97 (1.36; 2.87)
>60 min <0.001 2.67 (1.81; 3.93)
Additional studies
No 1.00
Yes <0.001 2.13 (1.55; 2.93)
School Achievement
Satisfactory 1.00
Good 0.009 1.67 (1.14; 2.45)
Excellent 0.010 1.90 (1.16; 3.11)
Physical Activity
< 6 hours per week 1.00
> 6 hours < 18 hours per week 0.195 0.80 (0.57; 1.12)
> 18 hours per week 0.001 0.45 (1.16; 3.11)
Outdoor activity
No outdoor activity 1.00
>0 h and < 7 hours per week 0.139 0.75 (0.52; 1.09)
>7 hours per week <0.001 0.45 (1.16; 3.11)
Parental myopia
No 1.00
At least one parent <0.001 2.88 (1.85; 4.50)
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Table 3. The likelihood of having myopia according to risk factors: The results of
adjusted logistic regression

P-value Adjusted OR (95% CI)
Region
Gegharkunik 1.00
Yerevan <0.001 2.13 (1.48; 3.06)
Gender
Boys 1.00
Girls 0.025 1.52 (1.05; 2.18)
Age
<10 years old 1.00
> 10 years old <0.001 2.36 (1.47; 3.81)
Continuous reading
<60 min 1.00
>60 min 0.006 1.79 (1.19; 2.70)
Additional studies
No 1.00
Yes 0.064 1.42 (0.98; 2.06)
School Achievement
Satisfactory 1.00
Good 0.063 1.50 (0.98; 2.31)
Excellent 0.024 1.95 (1.09; 3.46)
Parental myopia
No 1.00
At least one parent <0.001 2.95 (1.84; 4.72)
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Appendix 1. Mather/ Guardian Consent

American University Of Armenia
Institutional Review Board # 1/Committee On Human Research
College Of Health Sciences Subcommittee For Student Theses

MOTHER/GUARDIAN CONSENT

Title of Research Project: Investigation of Risk Factors for Refractive Errors (myopia,

hyperopia, astigmatism) Development among schoolchildren in Yerevan and Gegharkunik marz

1. Who is doing the study: My name is Greta Harutyunyan. | am a graduate student in Public
Health at the American University of Armenia and a medical student in Yerevan State
Medical University. The College of Health Sciences at the American University of Armenia
conducts research on the risk factors for refractive errors.

2.

Purpose: The purpose of the study is to investigate the risk factors for refractive errors
(myopia, hypermetropia, astigmatism) development in Yerevan and Gegharkunik marz,
asking some questions to the children and their mothers and screening children’s eye
vision.

Why you are invited to participate: Your child is being asked to participate in this
study as we are targeting schoolchildren. Your child’s participation in this study is very
important and the information given by your child and you will be useful and valuable for
this study.

Procedures: During the study you will be asked several questions about your child (for
example, birth weight), and we will ask several questions about your child about major
risk factors for refractive errors (myopia, hyperopia, astigmatism) development. Then,
eye-examination will be performed to detect refractive error if it exists.

Risks: Participation to this study assumes minimal risk, as, in case of necessity, the
procedure of eye dilatation (cycloplegia) may be performed. The information about
whether the child has allergy to any medication will be obtained from the questionnaire
answered by mothers (guardians).

Benefit: The benefit from this study is that your child will get free eye-examination and
medical advice (if needed).The ophthalmologist will provide written information about
your child’s vision status. In addition, your child’s participation in this study will help to
better understand the risk factors for refractive errors and make recommendations for
prevention of the problem.
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7. Voluntary nature of the study:
Your and your child’s participation in this study is completely voluntary. You and your
child can refuse to answer any of the questions or refuse to participate in this study
without any consequences for you and your child.

8. Confidentiality and Anonymity:
Your and your child’s participation is confidential. Your and his/her name and any
characteristics that may identify your child or you will not appear on the questionnaire or
in the results report of the study.

9. Alternatives to participation: Your child is free to decline participation at any time
even after interview.

10. Right to withdraw at any time: Your child may withdraw from the study at any time
and any data collected from you will be destroyed should you withdraw after interview.

11. Before we start, you should have had all your questions regarding participation in this
study answered. If you have more questions about this study you can contact Dr. Varduhi
Petrosyan, the Associate Dean of the College of Health Sciences at AUA calling 010-
512592. If you feel you have not been treated fairly or think you have been hurt by
joining this study, please contact Dr. Hripsime Martirosyan, AUA Human Subjects
Administrator at 010-512561. If you consent to participate, we can start.

If you agree, please answer to the questions in the questionnaire and seal the envelope and send
with your child to school; we will take it from the child.
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Zujuunuth wdkphljjut hudwjuwuput
Zuupuyhtt Unnpowuyuhmpjut dughumnpunnipm
Thynudwjhtt wojuwwnwp

Ounnukph pwiwynp hwdwdwjimghp

Zhnmgqnunm pjut winjuinudp' $pulghnt upwpibph (Gupdunbunpintl,
htnwwntunipnil, wunhquunhqd) qupgqugdwt nhulh gnpéntutiph hwynuwpbpnudp
Gplwtth b @Enuppniuhp dupgh nuypnguhwuwly tpEluwttph opowtinid

1.

BudptunwZupnipmniyutbd,
ZujuunnwthwudkphjjuthudwjnwpuithZwbpuyhtwpnnewuwhn pjutdughuwn
puunnipujh (ZUU) b Gphwth MEnwljut Adojuljut Zudwjuupuih
(ENR2)Jtpohunipuhniuwinnnihh td: Zujwunwith wdkphljjut
hudwjuwpwth Unnpowuywhwt ghnnipjniuubnh $wlnijntnp
hpujwtwgunid £ htnnugnuunipinit mbunnuju fpunhputph
(Qupdwwntunipinil, hipwnbunipnt, wunhguuinhqd) qupqugdwt nhuljh

gnpénuubnh yEpwpbpyuyg:

. Uhuyunudtup2bpbptluwhdwutiuljgnipiniip wju hknmwgnunnipjup, puwhnp

niuntdbwuppnipiniup pungpynud Epypnguhwuwbpbjuwttpht: tp b Akp
Eptluwgh dwutwlgnipiniup owwn Juplnp E, b tpu dwuht njujubpp Yihukn
oquuujuip nt wpdtpwynn:

ZEnmwgnunipjut pupwugpnid 2kq uupgtu vh puth hwpgtp Qtp tpkaugh
dwuht, husybu bwb Jupytt hwpgtp 2Ep EpEuwght jupdunbunipjut jud
hEnwntunipju jupbnpugnyh nhuljhgnpéntiphybpwpbpjuy: Ujunthbkwnl,
Jhpujuwtwgyhtpkhuwgh nbunnnipju upnipjut unnignid b, pun
wihpwdbonnipjul, wsphdwbipulpyhwn quunud:

Ujuhbuinwugnunmpyuitdwubuljgnmpntuipbuipunpnidl tjuqugnyt nhuly, pwtth np
dvhuyt wihpwdtownnipjut nhuypnid npny bptjuwubp ubgutu wsph pph
Juyiwgdwt thup: Upy pipugpnud tpkfuwgh wyph dke Yhwptgh wsph juphi:
dtpohtiu hpwlwbwgynid k, Epb tptijuwt nith mbunqujut jpunhp b wyt
whpwdbton Ewdkih &hownn whininpnoty: Ujuwpnydp jupudwunph gpuynp
hubnpdwghw Eptluwygh mbunnnipjub Jepupkpyu;: Uhlhitngt dudwbwl
Qtpkphuwilpuhh vnwbunyuin]gwpusphuwbpulplhn
quunidbhwplEnusnbypniduwbipdrjuljutjunphpyunynipini: buyybu b
Qbp Epkluwgh dwutwlgnipiniip wju ntuntdtwuhpnipjutnp joquh wybkih juy
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hwuljuwbtw Juwn mbutbnt yundwnutpp nypnguhwuwly tpEjuwttph dnn b
Uowljti] mthpwdbtown Yuhuwnpglkihs Uhongunnidubp:

5. Qtp b 2kp Epkjuwgh dwutwljgnipiniup wyju hbnnwgnunipjuip (hnght
Juwdwynp k: “Fnip Jupnn Ep hpwdwpyb] dwubwljgnipiniihg hblnnwgnunipju
gujugud wuwhh: QEpkptluwttljupnybsyunuuppwib)gutljugushwupgh:
ZEknwgnuinipiniithg hpwdwpybip ny Uh puguuwljut hbnbwup sh jupnny
niubiu) ny Qtp, ny £ AEp Epkjowgh hwdwn:

6. Qbp bpkuwgh yepwpkpyu) ndyujubpp hwuwubh Yhukt dhuygh
htwnwgnunnubpht: Uy ndjuitpp jutwt qununh b jogunugnpdykt dhuygh
punhwipugws diny htlnwgnunnipju Jipptwjui YEpnidnipjut hwdwn:

7. Zhnwgqnuumpjuihbnjuyyjwushtinwquhwpgiphhwdwpljupnnbpquiquhwnpt;
ZujuunwbhwdbphljjuthudwjnwpuithZwbipuyhtwpnneuwuywhn pjutdughuwn
puwnntpughthnpug bt CwpgmbhhMEnpnuywih — 010-512592, huly
Eptljwupénidtp,
nphhnwgnuumpupipugpnidQtptpbuoughiyuwyskug Epupbpy Ej/judhbinugn
unnipjntupipuitybwuthwugpt)jupnnipqutquhwpb Zujuunuthwdbphljjuth
wdwjuwpuih Ephjuhhwtdtwdnynyhundhthutnnpuwnnp®
ZopthupukUwpinhpnujuith, hbnljujhkpwinuwhwdwpnt 010-512561:

Bpt hudwdw)u tp, punpmd tup wuwnwupwub) Ygduws hwupguowmph hwpgbpht, uyh
nul) mpudwunpgus spuph dke b hwljk: Munpbp 2bp Eptijuuyht Spupp thnjuwhgky
uUkq nunngnid:
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Appendix 2. Child Consent

American University of Armenia
Institutional Review Board # 1/Committee on Human Research
College Of Health Sciences Subcommittee for Student Theses

CHILD CONSENT
(12-16 years old)

Title of Research Project: Investigation of Risk Factors for Refractive Errors (myopia,

hyperopia, astigmatism) Development among schoolchildren in Yerevan and Gegharkunik marz

1.

(o3}

Who is doing the study: My name is Greta Harutyunyan. I am a graduate student in
Public Health at the American University of Armenia and a medical student in Yerevan
State Medical University. The College of Health Sciences at the American University of
Armenia conducts research on the risk factors for visual problems (myopia,
hypermetropia, astigmatism).

Purpose: The purpose of the study is to investigate the risk factors for (myopia,
hypermetropia, astigmatism) development in Yerevan and Gegharkunik marz, asking
some questions to the children and their mothers and screening children’s eye vision.

. Why you are invited to participate: You are being asked to participate in this study as we

are targeting the schoolchildren. Your participation in this study is very important and
the information given by you will be useful and valuable for this study.

Procedures: During the study we will ask questions about major risk factors for visual
problems (myopia, hyperopia, astigmatism) development. Then, eye-examination will be
performed to detect refractive error if it exists.

Risks: Participation to this study assumes minimal risk. The information about your
allergy to any medication will be obtained from your mother.

Benefit: The benefit from this study is that you will get free eye-examination and medical
advice (if needed). Your participation in this study will help better understand the risk
factors for refractive errors and make recommendations for prevention of the
problem.

. Voluntary nature of the study: Your participation in this study is completely voluntary.

You can refuse to answer any of the questions or refuse to participate without any
consequences for.
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7.

10.

Confidentiality and Anonymity: Your participation is confidential and anonymous. Your
name and any characteristics that identify you child will not be associated with your
interview or with the results of this study.

Alternatives to participation: You are free to decline participation at any time even
after interview.

Right to withdraw at any time: You may withdraw from the study at any time and any
data collected from you will be destroyed should you withdraw after interview.

Before we start, you should have had all your questions regarding participation in this
study answered. If you have more questions about this study you can contact Dr.
Varduhi Petrosyan, the Associate Dean of the College of Health Sciences at AUA calling
010-512592. If you feel you have not been treated fairly or think you have been hurt by
joining this study, please contact Dr. Hripsime Martirosyan, AUA Human Subjects
Administrator at 010-512561. If you consent to participate, we can start.
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Zujuunuth wdkphljjut hudwjuwuput
Zuupuyhtt Unnpowuyuhmpjut dughumnpunnipm
Thynudwjhtt wojuwwnwp

Bpbiluwutph pwtwynp hwdwdwytwghp
(12-18 mwupkljwi)

Zhnmgqnunm pjutt winjuinudp’ h$pulghnt upwpibph (Gupdunbunpintl,
hEnwwntunipnil, wunhquunhqd) qupqugdwt nhuljh gnpéntitiph hwynbuwpbpnudp
Gplwtth b @Enuppniuhp dupgh nuypnguhwuwly tpEuwttph opowtinid

1.

BudpthunwZupnipmniyutbd,
ZujuunwthwudkphjjuthudwjnwpuithZwbipuyhtwpnnewwwhn pjutdughuwnp
wwnnipujh (ZUU) bbphwthNEnwujutfdojujuzudujuupuih (6NERZ)
Jtpohulnipuhniuwunnnihhbu:
ZujuunuhwdbphjjuthudwjuupuwithUpnnpowwywhwighwnnipjniuttphdulny
nbnphpujutwugunidbhbnwgninnipniintunqujutjnuinhputph
(updwwnbtunipnil, hitnwnkunipinil, wunhquunhqu)

qupquguutinhuljhgnpéntubphybpupbpyuy:

Ulujunidbuplbpduutiwlgnipiniip wju hbinwgnunnipjutp, pwithnp
niuntdbwuhpnipjnip punggpinud Epypnguhwuwljpbuwtpht: Qtp
dwubiwlgnipjniup puwn Juplnp k, b Qtp dwuht wdjuubpp §ihtkt ogrnuljup nu
wpdtpwynp:

ZEnmwugnunipjut pupwugpnid 2Equpydtu vh pwth hupgp jupdwunbunipju
jud hknwwnbunipjut juplnpugnijt nhuljhgqnpénutbphybpwpbpyuy:
Ujunithbwunl, jhpujutugyh inbunnnipjub upnipjut unnignid b, pun
wthpwdbonnipjul, wsphdwipulpyhwn quunid:

Bph 2kq Unwnn hwyntwpbipdh mbkunnnipjui jpunhp,wbtwnp §ihuh npinudheng
Juptgub] wsph Uk wisph pph jujtuugdwtt hwdwp: dhpohtiu hpuljwbwgynid £
wnbunnuljut jpunph £hpn wppnnpnydwt hwdwp: Ujy pipwugpnid Fnip skp
niuktw nplik gmjuyhtt qqugnnnipinit: Gpt Inip niubp nhnnpuyyph tjundudp
wbpghw, wmyw Rkq Unnn wsph dwupwljpljhwn quunud skup juwnwph:
Uwutulyghiny wyu ntuntdiwuhpnt pjubp nnip
owhbpunwtwnjuttydwpusphdwtipuljplhwn
quunidhwpljinusnbiypnidtwbpdrjujuijunphppunynipnit: busybu twb
Qbp dwutwmljgnipiniup wju nuntdbwuhpnipjuip Joquh wykih juy hwuljwbug
Juwn nmbkutbnt yuwndwnubpp nupnguhwuwly Epkjowttph dnn b dowlyly
wthpwdbtown Yutjuwupgkihs Uhgngunnidubp:
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5. Qbp dwubwljgnipiniup wyu htnwgnunipjuip (hndht judwynp k: Fnip Jupng

tp hpwdwpyk] dwutwlgnipiniihg hblnwgnunnipjut guuljugus wywhh:
YQupnnbpsyyunuujuwitjguijugushwupgh: Zknmwqnuunipiniihg hpudwpybp
ns Uh puguuwljutt hknmbwtp sh jupnn niubbw) QEq hwdwn:

. Uklp Qtq junpudwnpbiup nyjuiutp QEp nbkunnmipjut yepupbpjug,
wthpwdbonnipjut nhypnid twl pdojuljut funphppuwwnynipni: Akp
Ybhpwpbpyuy ndjuubpp jubwb qununih b jogunugnpdybh dhuy
punhwipugdws duiny htnnwgnunnipjut Jipptwjut yEpnidnipjut hwdwnp:

. ZEknwgnuunipjuthtnjuydushtnuguhwupgiphhwdwpjupnntpququhwnpt) 2
wjwutnwhwdbphljjuthwdwjuuputhZutpuyhtwnnnowywhni pyuidwghuwnp
wnnipuhthnjunblut CwpynihhMnpnupuitht — 010-512592, kphljupsnidtp,
nphhnwugnuumipjutpipugpnidbquystuybpupkpybjl/judhEnwgnnnipniup
Qtq

Juwuthwugptjjupnn kipquiquhwptjZujuunuthwdbphljjuthuwdwjuupuith
Ephjuwhhwtudtwdnynyhwnlhtthunnpuwnnp®
ZopthuhUkUwpinhpnujuihi,hbnlbjwhbpwinuwhwdwpng 010-512561:
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Appendix 3. Child Assent

American University of Armenia
Institutional Review Board # 1/Committee on Human Research
College Of Health Sciences Subcommittee for Student Theses

Child Assent
(6-12 years old)

Title of Research Project: Investigation of Risk Factors for Refractive Errors (myopia,

hyperopia, astigmatism) Development among schoolchildren in Yerevan and Gegharkunik marz

“Hi! My name is Greta Harutyunyan. I am graduate student in American University of Armenia
and Yerevan State Medical University. We are going to examine your eyes in order to take care
of your vision. This will help you to avoid any problems with eyes in older ages. Before starting
the examination we would like to ask you some questions concerning your life and health. We
want to be sure that everything is okay with your eyes. To detect this, we may drop some eye
drops which will give us opportunity to identify whether you have any visual problem. You will
not feel any pain during this procedure. Your participation in this study is completely voluntary.
You can refuse to answer any of the questions or refuse to participate. If you have any questions
do not hesitate to ask us. If you do not mind, let’s start the interview”.
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Zuywunwth Udkphljjut Zudwjuuput
Zmunughtt Unnnowuyuhm pyu Ywghunpuwnnipm
Thuynuuyhtt mpuwwinump

Ubusurthwhwutbph pwtuynp hwdwdwjimghp
(6-12 nmuptlwi)

Zhnmgqnunm pjutt winjuinudp’ i$pulghnt upwpibph (Gupdunbuntpintl,
htEnwwntunipjnil, wunhquunhqd) qupgqugdwt nhuljh gnpénuttph hwjwntwpkpnudp
Gplwth b @Enuppniuhl dwpgh nypnguhwuwl bptluwubph opowtnd:

Nnenyt, ku Apknw Zupnipmiyutb bd: Zujuunwth wdbkphljjut hwdwjuupwuh
Zuupujhtt wenpowwywhnipjut dtwghunpunnipugh (ZUU) b Gphwith MEnwljut
Pdojuljut Zwdwjuwpwh (6MNEZ) Jipohtt Ynipuh ntuwtingnihh Ed: Ukup Yquukup pn
wspkpp pn whunnnipjwi hunfwp hng nwiiknt tyunulny: Uw fogih hkinwuquynud
nbunnuljub jpunhpubphg jpntuwthbne hwdwp: ZEknmwgnunipiniup ujubnig wnwy
ptq Jupdtu hwipgtp pn Jjutph b wennonipjut dwuht: Ukup guujwuiunid kup
hunqyty, np pliq Unnn mbunnuljut nplk fuughp shw: dhpohtiu yuipgtint hwdwp,
wthpwdbonnipjut nEypnid wsph Uk Yupkgti wsph fuphiutp: Lputp
dhwiquuwjt wmbguy Eu:

£n dwubwljgnipinip wju hknwgnunipjuip (hnyhtt judwynp kIt jupnn ku
hpwdwpyt] dwutwlgnipiniuihg htlnwgnunnipjutt gmujugus yuwhh: Ywpnn tu
syuinuupuwil] gmuljugus hwipgh: « Gpt ptiq Unnn hwuipgtp swgkt, wyw vh
huntuwthhp hwipguty: Gpt nhd sku, ujukup hwpguqpnygp»:
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Appendix 4. Questionnaire for children

Risk Factors for Developing Myopia among 6-18 Years Old Schoolchildren in Yerevan and

Gegharkunik marz

Identification Number: Date: /[ (dd/mmlyy)

Residency area 0 1. Yerevan
0 2. Gegharkunik marz

Interview Start Time

Demographic Information

1. Birthdate: /[ (dd/mmlyy)

2. Gender: 0l. Male 02. Female

3. Weight: kilos (Record the body weight to the nearest 0.1 kg)
4. Height: cm (Record the height to the nearest millimeter)
Near Work

5. For how long do you continuously read without taking a break?
711. 0-15 minutes

[12. 16-30 minutes

113. 31-45 minutes

4. 46-60 minutes

[15.  More than 60 minutes

6. Do you have any additional classes besides school hours that require near work?
[]1. Yes Please specify

[ ]2. No (skip the 7 question)

7. How many hours per week do you spend on additional classes?
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8. How many hours per day you spend doing the following activities

] 1. Less than one hour
[J 2. 1-2 hours
1 3. 2-3 hours
[ 4. More than 3 hours

On a school weekdays

On weekends

Notat | <1 1-2 >3 Notat | <1 1-2 >3
all hour | hours | hours | all hour | hours | hours
8-1. Reading
8-2. Watching TV/video/DVDs
8-3. Playing video games
(Playstation)
8-4. Drawing, painting
and/or writing
8-5. School homework
8-6. Playing musical
instruments
8-7. Using computer or playing
computer games
8-8. Playing cell-phone games
8-9. Playing chess, cards or
board games
8-10. | Other
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Physical and Outdoor Activity

9. Please tick the activities you do during the school term and the number of hours per week

you spend doing the activity. Include activities done at school and at home.

DURING THE 7 DAYS OF THE

WEEK
Yes No Number of hours per Where is this done?
week spent in this Outdoors Indoors
activity

9-1. | Dancing, 0 0 hrs per O O
gymnastics week

9-2. | Swimming 0 0 hrs per O O
week

9-3. | Football 0 0 hrs per O O
week

9-4. | Basketball 0 0 hrs per O O
week

9-5. | Physical activity 0 0 hrs per O O
classes at school week

9-6. | Physical activity 0 0 hrs per O 0
at home week

9-7. | Other, please 0 0 hrs per O O
describe below week

10. What is your school achievement?

| 11. Excellent

[ ]2 Good
[ ]s. Satisfactory
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Detailed Eye Screening

11. Visual Acuity

[J1. Normal (1.0) (If 1.0, go to g. 13)

[ 12. Worse than normal

Vis. 0D (ON) ou

12. Visual Acuity with the best possible correction:

oD ON) ou

13. Have you ever visited an ophthalmologist?
[J1. Yes [J2. No (go to 15™ question)

14. Did the ophthalmologist prescribe eye glasses?
[J 1. Yes [J2. No (go to16™ question)

15. Do you wear glasses?

[]1.Yes []2.No

16. Refraction without cycloplegia.

[J1. Emetropy (go to 18™ question)

[ 12. Refraction disorder
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17. Refraction after cycloplegia

oD

(N}

17.1 Myopia
1.0]05-3.0 2.[J35-6.0 3.[1>6.0
4. INo

17.11 Myopia
1.0]05-3.0 2. [J35-6.0 3.[1>6.0
4. [ INo

17.2 Hyperopia
1.0J05-30 2.[1325-6.0 3.[1>6.0
4. [ INo

»
>

17.22 Hyperopia
1.LJ05-3.0 2.[1325-6.0 3.[1>6.0
4. [ INo

»
>

17.3 Astigmatism type
[]1. Simple

[]2. Mixed

[ ]13. Complicated

17.4Astigmatism
1.0J05-30 2.[J135-6.0 3.[]>6.0
4. [ INo

17.5Degree

17.33 Astigmatism type
[]1. Simple

[]2. Mixed

[]13. Complicated

17.44Astigmatism

1.005-3.0 2.03.5-6.0 3.0>6.0
4. [1 No

17.55 Degree
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18. Eye position (If no strabismus, go to g. 21):

[ 11.Normal[_12. Exsophthalm[_]3. Enophthalm[_]4. Strabismus

19. Type of Strabismus

20. Strabismus angle:
[11.59 2. 10° [13. 1594, 20° (5. 25°6. > 25°

21. Diplopia:
[]1.Yes [J2. No
22. Eye Movements:

[J1.Restricted ~ [J2.Full []3.Nystagmus

Status Oculorum

23. External part of the eye:

[]1. Normal
[]2. Pathology[ ] oD []OS

(Specify )

24. Optical environment:

[]1. Normal
[]2. Pathology[ ] oD []OS

(Specify )
25. Fundus:

[ 11. Normal
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[]2. Pathology[ ] OD [0S

(Specify

26. Intraocular Pressure Measurement with palpation method:

[]1. Normotony [12.Hypertony [ 13.Hypotony

27. Diagnosis:

[]1. Healthy(the end of interview)
[]2. Eye pathology or refraction disorder

28. Clinical diagnosis:

1. [IRefraction disorder

2. [LIEye pathology

3. [IStrabismus

4. [ 10ther

29. Recommendation:

1. L Treatment in specialized eye department/clinic

2. L]Treatment in outpatient clinic

3. [JGlasses

4. [1To be under the regular control of ophthalmologist

Signature of Ophthalmologist:
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Yupdwwnbunipjub qupqugdwh nhuljh gnpénuttph hwynbwpkpmup Gplwh b SEnuppniuhp
dwpgh 6-18 mupkljwt nuypnguhwuwly tpiluwitph opewmid

(kpkjamtbph hwipgupwp)

Swppbpuwluwb hwdwp: _
(op/wdhu/nnunh)

FPuwlnipjut Juypo 1. Gphwt

O 2. @knuppniuhp dwpq

Zunpguqpnygh uljhqpp

Tungpuwdhl vnfyurubp

1. Outnyub wduwphy: _ _ / [ __ _ (op/wudhu/tnwuph)

N

Utpp: 1. Upuut 2. Pqujut

w

Rupn: _ g (gpuabigh; 100g-h £rgpinnipyuidy)

&

Zwuwljp: ul{gnubigly 5ud dognunnipjudy)

Unwunhlj wpjpwnwtip

5. Nppw’ i dudwiul bp npudumpnud phipbpguim pjuiip wnwig pinuheuub:
[] 1.0-15 pnyt

[ ] 2.16-30 pnyyts

[ ]3. 31-45 pnuk

[ 14. 46-60 pnuk

[ ]5. 60 pnukhg wly
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6. Yunnghg nnipu hwdwjunt v kp pugnighs wwpwuyuniipikph, npniip ywhwbgnid
ku Uninhlj wmphawnuip:

1. [ Ujn unpnud Eup tply,

2.1 0y (pwgpnnuly 7pn hupgp)

7. Cwpwpwlwh pwih’ dwd kp npudunpmu puypnghg nnipu wyy pugnighs
wuwpwuuUniuptbphu:

[ 1. Uy dunihg phs
[12. 1-2 duu

[ 13. 2-3 duu

[ 14, 30wk

8. Opwluh pwith’ dund kp Swhunud hkwnlywy gnpsnympniiikph Ypu:

‘typngh opkphls ‘typnghg wquin opkphl
qpun |dud | dud | ;.0 | qpuy [dud | dwd | 4o
Ynd Und
8-1. Quipnuyy
8-2. ZEnmuwnugnygnhuky
83. | dhnbn jrwnbphuunun
8-4. ‘Ljupsnipinth
8-5. Stught
hwbduwpwpnipnii
8-6. Nplk Gpudonwlmb
qnpdhpljuigly
8-7. Zudwjupghy Jud
hudwlwpgswyht ppuntp
8-8. Poouyhlt hinwjununy
Juwnbp jownuny
8-9. Cwludwn jpwnuy,
luunuwpwpunbpjudutnuu
puwntp
8-10. U.]]_
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9. MunpmuUkiphokpupupwljmipuih’ dud bp swjuunid iy]ws gnpsnympui Ypu:

Upn ns Cwpwpwlwul Nputn | wpynud
Swuudwd duly Pwug
dudwpwutwljp wnwpwspnid wnwpwuspnid
wnfyuag
gnpénnnipjui
Jpw
9-1. | Mup, [] [] dud (] ]
ghdtwunhljwm
9-2. | Lnp [] [] dwud (] ]
9-3. | Snunpny [ [ dud [] []
9-4. | Puultnpng [ [ dwud [] []
9-5. | typngnid B B dwud [] []
bhqlnijnnipuy
h quutp
9-6. | Swmup ] ] dwud [] []
dhqhljulju
wunhynipjniu
9-7. | Uy, gy 0 [ dud 5 5

10. busyhuht k dtp wmnwewmnhunipiniiip upngnid:

1 gbpuqug

L] 2 Ty

] 3. pujupup
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Usph qGGAwG hwpgwptinphy

Swppbpwlydwlb hwdwnn

NEdpwyghw

11. Stunnnipjwl upnipjncG:

L1, bnpdwy (1.0) (700% wntunnnipjwl nbwpnid, wighly 3 # 13- i)
[]2. bnpdwjhg un

Vis. OD os ou

12. Stunnnipjnilp wiklwjwy hGupwynp Ynpbyghwih nbwpnid
oD oS ou

13.6pplt” wybwpnydh nhob; bp:

L1, Wn (2. Ns(whgtty 3#15- pa)

14. Ujuwpnidpipwbwlt’bulung:

L1, Wn (2. Ns (wihgtty 34 16- ph)
15. Mnip wylng Ypni“u tip:
L1 Wn [12. 0y

16. Ntdpwyghwl wewlg ghynwtighwh:

L. ESbinpnwhw (UWagaty 3#18)
L12. nEppwlyghnb fuwbquipnid

I

__(op/wdhu/tnwiph)
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17.06dpwlghw ghlyinwighwhg htiun:

oD

(O]

17.1 Ywpdwwnbunipntl

1..J0.5-3.0 2.[135-6.0 3.[]>6.0
4. 124w

»
»

17.11 Ywpdwwnbunipnih

1.0J0.5-3.0 2.[135-6.0 3.[1>6.0
4. []24yw

»
»

17.2 3Gnwwntiuncpjncl

1.0J0.5-3.0 2.[1325-6.0 3.[1>6.0
4. 124w

»
»

17.22 3Gnwwnbiuncpjncl

1.0J0.5-3.0 2.[1325-6.0 3.[]>6.0
4. [J24w

17.3 Uuinnhqiwwnhquih inbuwyp
(1. Swuwpwy [J2. Pwpn 3. tuwnp
17.4Uunhqiwwnhqd

1.J05-3.0 2.[135-6.0 3.[1>6.0
4. 124w

17.5 Uunhdwp

17.33 Uuinhqliwwnhquih wnbuwyp

(11, Swuwpwy [J2. Pwpn 3. tuwnp

17.44 Uuinhquiwuwnhqu

1..J0.5-3.0 2.[135-6.0 3.[1>6.0
4. 124w

17.6 Uunnhgwip
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18. Usph nhppp (6pb syw 2inpjnil whgkip 3 # 21)

L1 Unpow 2. Epqodpwud[ 3. Euoppwid[ 4. Cinipmil

19. Cinipjwl inbuwyp (Ly4p)

20. Ginipywl woyynlbp Urwolnnndbp 3hnsptingh dbpnnndy)

[]1.5° []2. 10° [13.15°[14.20° [15.25°[]6.> 25°

21.  bpywbuncpno L1.WnlJ2.05

22. Usph wpdniiGbpp

(1. UwhowGwhwyywsI2.Lphy - swdwiny13.Lhunwqd

Status Oculorum

23. Usph wnwowjhl hwwndwdn:

L1, bnpdwg E
[]2. Unyw t wwpninghw [1OD LJOS

(G2t

24. Owwnhlywlwh showywynbpp:

[11. @Quihwhghy
[]2. Mnunpnuil] OD L]OS

(G26y

25. UyGwhwuwwy

(1. Lnpdw t
[J2. Unyw t wwpninghw 1 OD [JOS

(GabL
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26. ULbpwyGwyhb 8G0wh dninwynp swithnud wwywuwnnp Gnubwyny

L1, bnpdnuninGhw [12. 3pwtipnnGhw [13. 3pwyninnGhw

27. Ggpwlwgnipnth

1. UUnnny t (wywpinty hwpguwannygn)
2. LJUnyw t wsph hhqwGnnigyniG Ywd ntdpwlghnl fuwbqupnid

28. Ufuwnnpnpnidp

1. LnE$pwlghnt fuwbgupny’

2. LlUsph hhqwGnnigyni@

3. LIS npynL

4. Ly

29. tunphnipnGtbp (Lpbp hwdwwuwnwufuwl Ylnbnpn)

[JUwnwghnGwp pnidnid
[JUdpnijwwnnp pnidned
[JuyGngh ypned
LJUyGwpniydh huynnnipntG

BN =

Uljtwpniydh unnpugnpnip) nLhE‘
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Appendix 5.Questionnaire for mothers/guardians

Risk Factors for Developing Myopia Among 6-18 Years Old Schoolchildren in Yerevan and

Identification Number:

Gegharkunik marz

Date: /[ (dd/mmlyy)

Residency area 0 1. Yerevan

0 2. Gegharkunik marz

Please mention.

1. Your child’s approximate weight just after delivery.

o 1. kg
2. Your child’s approximate height just after delivery.
O 1. cm
3. Please mention approximate the duration of your pregnancy? (weeks or months)
o 1. (months) or (weeks)
4. Does your child have any of mentioned diseases? (mention all possible answers)
0 1. Allergy to medication 0 4. Tuberculosis
(1 2. Cardiac Disease 01 5. Diabetes
0 3. Frequent diarrhea 0 6. Other diseases
5. Did your child have any eye injury in the past?
0 1. Yes (mention what)
0 2. No

6. Did your child have eye surgery?
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0 1. Yes (mention what)

0 2. No
7. Do you or your husband (your child’s parents) have any visual problems?

01 1. Yes, mother (mention the eye problem

01 2. Yes, father(mention the eye problem

0 3. Both of them(mention father’s the eye problem

0 4. None of them(mention mother’s the eye problem

8. In general, how will you evaluate material situation of your family?
0 1. Rather low from average
0 2. Slightly below from average
0 3. Average
0 4. Slightly higher from average

0 5. Rather above average

9. On average, the monthly amount of money spent by your family.
0 1. Less than 50000 drams
7 2. 50000-100000 drams
07 3. 100001-200000 drams
01 4. 200001-300000 drams

0 5. More than 300000 drams

Thank You for answering the questions!!!

Please put this questionnaire in the provided envelop and seal it.
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Gupdwnbkunipju
qupqugdwunhuljhgnpéntittphhwynbwpbpnidpGphwuhuEnuppniithpdwpgh6-18
nupkjuinuypngubhwuwltpbjowtbphoppwtinid

(Sunnubkph hwpgupwp)

Uduwphy:__ _/_ _/__

Swppbpuldwihwdwnp: _

(op/wlhu/wnwnh)

ZEwnlywt hupgbpp YEpupipmd Bu hbnwgqbunnipjwip dwubwlgnn Epkaugh
vinpm kup byl

1. Qp Eptjuugh Unnuygnp pwpp g kjhu:

01. lg

2. Qtp Epkluugh dnwnunp hwuwlp (poyp) sudbihu

01. ud

3. 2tp hnhmpjub Unnwynp mbnnmpniup: (wihu jud swuqup):

oi1. (wdhu)  Yud (pwpwip)

4. 2kp bpkjuwl muh” wpynp pdws hhjwinmpyniibiknhg nplk vkip:
0 1. Ujkpghw ghnnpuyph tjundwudp 0 4. @npwjunn

0 2. Upnih hpquunmipinit 0 5.Cwpwpuunn
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0 3. Zwlwhuwuh nis 06. Uy
hhjuwunmpniuubkp

5. Qbp bpkuwikppll wnwgh) Ewsph Jiuu]wsp:

01. Ujn (uobjhtsyhupfuwugudp ----------------mm-mmmmmmommmmme - )

02. 0y

6. Qtp bpkuwikpplk niiikghy kwyph Jppuhwnnipnib:

01. Ujn (uobjhtyyhupfuwugudp ----------------mm-mmmmmmommemmme - )

02. 0Ny

7. Wuppnud kU iok) dmp (pkjuuyh stnnukpp) mbk’ p npit nbunquljui uighp
Jupdunbunipinily, hipwnbumpint jud wunhquuwunhqu:

0 1. Ujn, dhwyt duypp( uol) mbunnuljwi jpunhpp

0 2.Ujn, dhuyuhuypp(upt) mbunqujw juunhpp

0 3. B9 huypp, b duypp(upbihnp mkunqujut pughpp

(upk] Unp nbunnujub juinhpp )

0 4. N0 huypp, ny dwypp( uok) nbunquljut juunhpp

8. Cunhwimip wndwdp hlisyh u jghwhunnkhp Qkp plunwithph ympwlub Jh&wlp:

0 1. Uhghthg puulwuhu gusp
02. Uhghthg uh thnpp guép

03. Uhght

0 4. Uhghtihg uh thnpp puipdp

54



0'5. Uhghuhg pur]uljwiht pupdp

9. Uhghunud nppuitt gnidwp k dwijuuptd Qbp piinwithpp:

0 1. 50000 npwidhg phy
0 2. 50000-100000 npud
0 3. 100001-200000 npwu

0 4. 200001-300000 ppud

0'5. 300000 npuidhg wyby

0 5. 2ghnbd/ Zpudwpynud bl wunwupaw il

Cunphwlunipinit hwpghphtt wuwnwuhwikint hwdwnp:

vanpnud Gup QLq nbnunpk) jpugus hwpgupbpehlp npudunpyws spuph dke b thwljty wyt:
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