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EXECUTIVE SUMMARY

Dry Eye Disease (DED) is a major public health concern in developed countries due
to aging population and development of digital devices. DED is highly prevalent among all
age groups and both genders.

The most common symptoms of DED are burning, stinging, grittiness, tearing,
photophobia, ocular fatigue, dryness, foreign body sensation, and red eye. There are various
risk factors of DED including increasing age, female gender, education, socioeconomic
status, smoking history, contact lens wear, visual display terminal use (VDT), and others.
Several clinical studies suggest that VDT use leads to higher risk of developing DED.

The proposed study aims to investigate the prevalence and associated risk factors for
self-reported DED among VDT users at workplaces in Armenia. A web-survey was
conducted at the American University of Armenia as a pilot study to pre-test the instrument
and the study protocol. The low response rate (10.3%) resulted in a decision to propose a
cross-sectional paper-based survey of VDT users at their workplaces. The study population
of the proposed project includes workers with VDT in four main telecommunication
companies in Armenia. The calculated sample size is 1,026.

Data collection will be done through self-administered questionnaires. The study
team developed a structured questionnaire, which includes 26 close-ended questions about
socio-demographic characteristics, dry eye symptoms, and risk factors of DED. The
dependent variable is the presence or absence of DED among office workers using VDTSs.
The independent variables are the main risk factors of DED among VDT users including
number of years working, duration of daily exposure to VDT, taking regular breaks and VDT
position (distance and view angle) associated with DED among VDT users in Armenia
adjusted for other potential confounders.

After data collection data entry and cleaning will be done. Descriptive statistics will
characterize the study participants, followed by Chi-square test to compare categorical
variables and t-test to compare continuous variables. Further, simple logistic regression and
multiple logistic regressions will be utilized to control for confounders.

The estimated budget of the study is 1,749,400 AMD. The personnel of the study will
include project coordinator, statistician and data entry staff. The anticipated duration is three
months.

The Institutional Review Board (IRB) of the American University of Armenia
reviewed and approved the study protocol.



INTRODUCTION
Literature review
Disease description

Dry Eye Disease (DED) is an important public health issue in developed countries
due to advanced information technology and aging population.t” DED is a chronic eye
disorder that is highly prevalent in many countries.>® The Definition and Classification
Subcommittee of International Dry Eye Workshop (DEWS) defines: “Dry eye is a
multifactorial disease of the tears and ocular surface that results in symptoms of discomfort,
visual disturbance and tear film instability with potential damage to the ocular surface. It is
accompanied by increased osmolarity of the tear film and inflammation of the ocular
surface”.

Etiopathogenically DED can be classified as Aqueous Tear-Deficient Dry
Eye(ADDE) or Evaporative Dry Eye (EDE)(Appendix 1).° In DED, the lacrimal gland or
associated glands near the eye do not produce sufficient tear, or dysfunction of meibomian
glands decreases oil production, which leads to excessive evaporation of tears.'® Tears
contain three vital components: oily lipid component (the outer layer), watery lacrimal
component (the middle layer), and mucous or mucin component (the inner layer).® All
components have specific purpose. For instance, the lipid component increases lubrication
and gives stability to tear preventing the evaporation of tears; whereas, mucin helps to attach
tear to the ocular surface.® Problems with any of the layers can cause tear instability which
will result in DED.% !

DED is also classified based on severity according to presentation of symptoms.
DED can be classified as mild, moderate and severe.*? Patients with mild DED have
symptoms, but no signs during the slit-lamp examination. Patients with moderate DED have

objective signs besides the symptoms, such as epithelial erosion and corneal inflammation.



Patients with severe DED, in addition to dry eye symptoms, experience different severe
corneal pathology, such as corneal ulceration, corneal opacity, and others.?
Prevalence/ Significance

Recent studies have shown that more than 30% of patients visiting ophthalmologists
complain of dry eye symptoms.® Different data sources suggest that the prevalence of DED
in general population is estimated to be 7.4% to 33.7% worldwide depending on how the
disease is diagnosed and population surveyed.*%1113 The prevalence was higher among
women than men (16.7% versus 11.4%, respectively) and among people aged more than 65
years in the USA in 2013.13
Clinical description of DED

Symptoms of DED can vary greatly from one individual to another, mostly becoming
worse at the end of the day.® The most common symptoms of DED are burning, stinging,
grittiness, tearing, photophobia, ocular fatigue, dryness, blurred vision, foreign body
sensation and red eye.!! DED is considered to be present if one or more symptoms are
reported often or all of the time.* Due to these symptoms visual functioning and tasks
requiring sustained visual concentration may suffer.2>2° In addition, these symptoms can
adversely influence on physical, psychological and social health and overall well-
being.15'17'18'21'22

The risk factors of DED are increasing age, female gender (especially,
postmenopausal women), education, socioeconomic status, smoking history, second hand
smoking, alcohol drinking history, height, weight, visual display terminal (VDT) use, type of
refractive correction, meibomian glands dysfunction, contact lens wear, incomplete closure of
eyelids, watching TV, prolonged reading, environments of low relative humidity (office
environment, air conditioned areas, airplane cabins), extreme hot or cold weather, increased

aridity, past eye surgery (for example, refractive surgeries), drug intake ( multivitamins,



antidepressants, antihistamines, and oral contraceptives), depression, as well as current/past
history of some systematic diseases, such as thyroid abnormalities, rheumatoid arthritis,
asthma, diabetes, glaucoma, Parkinson’s disease, Sjogren’s syndrome and lupus.’ 10122331
Galor et al. reported that there was an association between post-traumatic stress disorder and
DED among veterans in the USA in 2011.%
VDT use and DED

Development of digital devices globally has led to drastic increase of VDT-related
work.® As a result there is a high incidence of health problems among people who work
with VDT, such as musculoskeletal disorders, mental health issues, ocular discomfort and
DED.® General population, including all age groups, is widely exposed to VDT due to
prevalent use of mobile technology and portable information terminals,
especiallysmartphones.3*3® For the last decade Internet use has significantly increased
worldwide. In Asia the growth of Internet use for 2000-2014 was estimated to be 1,112.7 %,
in Europe 454.2%, in Middle East 3,303.8% and in North America 187.1% .%
Several clinical studies suggest that VDT users may be at higher risk of developing
DED.}10.2930 \/DT use is associated with decreased blinking and consequent increased tear
evaporation; both can lead to development of DED.2® In healthy subjects, the results show
an average 4-5-fold drop in blinking rate during VDT use.3” Many recent studies showed that
the prevalence of definite DED was 10% and 21.5% in male and female VDT users,
respectively, and the rate of probable DED was 52.1% and 57.8%, respectively.2*38 The
risk factors of developing DED in VDT users at work are the number of years working in that
sphere, duration of daily exposure to VDT (number of hours), decreased blinking rate,
position of VDT related to user’s eyes (measured by angle and distance), and irregular breaks
during the work.239-42 The generally recommended distance between eyes and VDT is 50-70

cm.®3# The top of the screen should be below the horizontal eye level and tilted back



slightly. Thus, the angle (viewing gaze) should be slightly downward, nearly 15° to be more
comfortable.*® In this position the fissure between eyelids is decreased, thus the exposed
ocular surface is smaller, which results in reduced evaporation rate.*>** Regular short breaks
are also important to relieve accommodation.*® It is recommended to take eyes off the VDT
every 20 minutes and look at something 20 feet away for 20 seconds (20-20-20 rule).*®
Generally accepted “gold standard” for a DED diagnosis does not exist.** DED can be
diagnosed by both objective eye examination and a subjective report of dry eye symptoms.*
The objective examination includes use of conventional methods, such as Schirmer’s test,
tear break-up time (TBUT) and ocular surface staining.%* However, these tests are invasive
and poorly standardized.*® The literature shows low agreement between subjective symptoms
and objective tests.>* In several studies, the only criterion for the diagnosis of DED was a
subjective report of the symptoms.1:6:23:33
Situation in Armenia

Internet use in Armenia increased significantly for the last decade reaching from 0.1%
of the population in 2000 to 60.6% in 2012.%¢ Nationwide survey of Information and
Communication Technology usage in 2014 showed that penetration of the Internet was quite
high in Armenia.*” According to the survey 82% of the households had Internet. In the
capital Yerevan 89% of households had Internet access, in the regional cities 79% and in
villages 73%.%" The desktop computer was mentioned as the main device for accessing the
Internet; households also mentioned portable computers and mobile devices as tools to access
the Internet.” Increasing VDT use in Armenia could increase the risk of DED development.
Pilot study

A pilot study which aimed to pre-test the questionnaire and the study protocol was
conducted among workers at AUA. For the pilot study the investigation team designed a

web-survey in two languages (English and Armenian). As a survey tool Google Forms was



used. The link to the survey was available for one week. The consent containing the link to
the survey was sent to 341 people working at AUA, from which 10.3% (35 people)
completed the survey. Descriptive analysis showed that 14.3% of participants had DED,
among which 40% mild, 40% moderate and 20% severe DED). The findings of the
descriptive analysis are presented in Table 1.

After receiving the IRB approval the student investigator tried to get permission from
four telecommunication companies to start the survey. Three companies refused and the
fourth one agreed to participate in the survey, if the mode of the survey would be changed
from web-based into paper-based. Moreover, the pilot study through a web-survey reached a
response rate of only 10.3%.

Rationale for investigation

To date, no studies were conducted to estimate the prevalence and risk factors of DED
at workplaces among VDT users in Armenia. Our findings about risk factors of DED among
the VDT users at workplace could contribute to understanding and minimizing workers’
discomfort resulting from the use of VDT. Also, the results of this study may provide several
recommendations, as well as adoption of relevant polices in work places to prevent DED.
The aim of the proposed study is to determine the prevalence and identify associated risk
factors for self-reported DED among VDT users at workplaces in Armenia.

Research questions
The proposed study will address the following research questions:
e Which proportion of VDT users at workplace has DED?
e What are the risk factors of DED among VDT users at workplace in Armenia?
e Are the main risk factors of DED among VDT users including number of years

working, duration of daily exposure to VDT, taking regular breaks and VDT position



associated with DED among VDT users in Armenia adjusted for other potential

confounders?
Methodology
Design

The study will be a cross-sectional survey of VDT users at workplaces in the four
main communication providing companies in Armenia: Vivacell, Beeline, Orange and Ucom.
The aforementioned companies are chosen for feasibility, because they have a big number of
employees, thus we will be able to reach large number of people in the communication
sector. In addition, there is work diversity in these companies leading to different levels of
exposure to VDTs.
Study population

The target population of the proposed research will include adult people working with
VDT at workplaces. The study population will include participants meeting the following
inclusion criteria: they should work with VDTs and know Armenian or English.
Sample size

To calculate the sample size for the proposed study the student investigator used

formula of estimated sample size for two—sample comparison of proportions.*

2
\ [Ca/z /(T' + 1)%‘ Ci-p VTP1Q1 + P2Q;
m =

I'(Pz—P1)2
2
_m‘1+ 14 2(r+1)
m=7 mr|P, — P,

where m is the expected sample size, r is the ratio of participants with DED over study
participants, Pz is the proportion of participants without DED mentioning no regular breaks
and P> is the proportion of participants with DED mentioning no regular breaks. The
conducted pilot study provided all the necessary information for a realistic estimation of the
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prevalence of DED among the study population. For the purpose of sample size calculation
the ratio of DED was estimated to be 0.143 and were considered proportions of regular
breaks in participants with DED (P>=0.4) and participants without DED (P1=0.241). By
making these assumptions and specifying a and 1-f to be equal to 0.05 and 0.80 respectively,
the estimated sample size will be 637. Taking into consideration possible refusals to
participate, the student investigator will generate more than predefined number of employees.
In the literature the non-response rate for self-administered questionnaires is reported to be
37.9%; thus, the generated numbers of employees for achieving the desired sample size will
be nearly 1,026.%°
Sampling technique

The student investigator will try to get permission from the management of the
aforementioned companies to conduct the survey. The selection of individuals will be done
by proportional simple random sampling. The number of individuals sampled from each
company will be proportional to the number of employees in comparison with other
communication companies. Student investigator will get sample frame of all eligible
participants (list of employees) from the administration, then will give ID numbers to all
employees and by “RandBetween” function in Excel randomly choose the participants.
Data collection and study instrument

The study team developed a structured questionnaire, which includes 26 close-ended
questions about socio-demographic characteristics, dry eye symptoms, and risk factors of
DED (Appendix 2, Appendix 3). There were also questions related to risk factors associated
with DED among VDT users. Questions addressing socio-demographic status were taken
from Center for Health Services Research and Development (CHSR).>® A validated and
reliable questionnaire Ocular Surface Disease Index (OSDI),which measured the DED

severity, was included in the instrument.>*%? This validated questionnaire was translated and



adapted for the local context. Items on all known risk factors were included from another
validated and reliable Dry Eye Questionnaires, such as McMonnies and Begley et al
questionnaires.>® The Center for Epidemiologic Studies Depression (CES-D) scale has been
included to measure depression.> The student investigator pre-tested the questionnaire
among 20 people for clarity and identification of mistakes and any possible issues. As a
result of the pre-test, the research team enlarged the font size of the survey, added “I don’t
use any medication” option to the question about drug intake, and added the definition of
regular breaks.

As a result of the pilot study the study team decided to change the mode of the survey
administration from web-based into paper-based self-administered questionnaire to avoid
refusals and low response rate.

List of main variables

The dependent variable is the presence or absence of DED among office workers
using VDTSs. Each of the 12 items of the OSDI questionnaire will be graded on a scale from
0 to 4, where 0 is assigned to none of the time, 1 some of the time, 2 half of the time, 3 most
of the time and 4 all of the time. The total score will be calculated based on the formula:
OSDI=[(sum of scores for all questions answered) x 100]/[(total number of questions
answered) x 4].%2 The scale of OSDI will be from 0 to 100. The higher scores represent
greater disability.>? According to their OSDI scores patients can be categorized into four
groups: having a normal ocular surface (0-12 point), having mild DED (13-22 points), having
moderate DED (23-32 points) and having a severe DED (33-100 points).>> For the logistic
regression two groups will be created: those with DED (above 12 points) and those without
DED (below 12 points).

The main independent variables of interest are the main risk factors of DED among

VDT users including the duration of daily exposure to VDT (number of hours spent in front



of VDT at workplace), the number of years working with VDTSs, taking regular breaks and
VDT positioning (distance and view angle). The control variables are age, gender, education,
socioeconomic status, smoking history, second hand smoke exposure, contact lens wear, past
eye surgeries, as well as current/past history of some systematic diseases, such as thyroid
abnormalities, rheumatoid arthritis, asthma, diabetes, glaucoma, Parkinson’s disease,
Sjogren’s syndrome and lupus.’+10:12:24.26.28-30,32,56,57
Data management and analyses

After the data collection, statistical software SPSS (version 18.0) will be used for data
entry and dataset cleaning by range checks and spot checks. STATA statistical software
(version 12.0) will be used for analyses. Descriptive statistics (frequency, mean, median)
will be done to characterize the study participants. Baseline characteristics in two groups
(with DED and without DED) will be compared by t-test for continuous variables and chi?-
test for categorical or nominal variables. The student investigator will do a simple logistic
regression to reveal crude association between the dependent and each independent variable.
Multiple logistic regression will be used to construct the final models of the associations
between the dependent variable and each of the independent variables separately adjusting for
possible confounders of that specific association. At the end, we will develop a predictive
model that would include all independent variables that according to the literature are related
to having DED and show association in the proposed study at the p-value <0.25.%
Ethical Considerations

The Institutional Review Board of the AUA reviewed and approved the study with
local and international ethical standards. The questionnaire which will be used during the
survey will not include sensitive questions. The participants may refuse to answer to any
question, stop the interview at any point, and assured confidentiality of the information will

be provided. Only the study investigators will have access to the information collected. The



student investigator formally informed the IRB about the necessity to change the mode of the
study.
Resources
Budget

The budget of this project is calculated based on estimated personnel, operational and
administrative expenses. Mostly the funds will be allocated to the salaries of the personnel.
The salaries were calculated according to the average salaries of the personnel based on the
rates of the international and non-governmental organizations performing in Armenian
market. The project coordinator and statistician will receive their salaries on monthly bases,
while the data collector will be paid per hour work and data enterer will receive his payment
per completed data entry. Cost of the office renting, supplies, communication means was
based on the estimated existing prices and the anticipated duration of the project. Table 2
presents more detailed information on the estimated budget.
Personnel

Our study staff will include a principal investigator, who is responsible for the study
protocol, assuring data collection happens according to the study protocol, contributing to
data analysis and report writing; a data collector who will distribute and collect the
questionnaires, a person responsible for data entry, a statistician responsible for data cleaning
and analysis. The proposed study will take three months for defining the study population,
data collection, data entry, analysis and report writing. Table 3 provides the details of the
proposed study timeline. The principal investigator will train the data collecting and data
entry personnel to make sure they will follow the pre-developed procedures and protocols.
Conclusion

Investigation of the prevalence of dry eye disease and associated risk factors among

office workers using VDTs at workplace will generate findings which will contribute to the
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prevention of DED and improvement of work productivity of the office workers. The results
of this study may help to develop specific recommendations for office workers on how to
prevent DED as well as adoption of relevant polices in work places to prevent DED. After
summarizing all results of the study we will develop knowledge dissemination plan, which
will include publication of the findings in peer-reviewed journals, conducting several

presentations and providing educational brochures to office workers.
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Tables
Tabel 1. Results of the pilot study

Participants with Dry Eye Participants without Dry Eye
%, Mean, SD %, Mean, SD p-value
N=5 N=30
Age Mean, SD 33.4,8.02 31.7,11.15 0.754
Gender
Male 40 (2) 23.3(7)
Female % (n) 60 (3) 76.7 (23) 0.458
Education % (n)
Institute/University 40 (2) 66.7 (20) 0211
Post graduate 60 (3) 33.3 (10) '
Smoking status % (n) 20 (1) 13.3 (4) 0.717
Contact lens use % (n) - 10 (3) 0.451
Refractive surgery status % (n) - 7.1(2) 0.538
Medication use % (n) - 26.7 (8)
Hormone replacement therapy - 125 (1)
Thyroid medication - 25 (2)
Blood pressure medication - 12.5 (1)
Diabetes medication - 12.5(1) 0.552
Antibiotics for acne or other skin - 25 (2)
conditions -
Depression medications - 12.5 (1)
Systematic diseases % (n) - 10.7 (3)
Thyroid abnormality - 7.1(2) 0.645
Rheumatoid arthritis - 3.6 (1)
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Usage of computer daily Mean, SD 7.4,2.61 7.2,1.80 0.834
Working years with computers Mean, SD 11.2,6.42 11.68, 8.14 0.902
Monitor position

Lower than the eyes - 3.6 (1)

Parallel to the eyes % (n) - 17.9 (5) 0.678
Upper than the eyes 100 (5) 78.5 (22)

Distance between eyes and monitor Mean, SD 40.0, 7.07 43.8, 27.95 0.764
Regular breaks

Yes 0 60 (3) 75.9 (22)

No % (n) 40(2) 24.1 (7) 0.458
Marital status

Single 60 (3) 73.4 (22)

Married 40 (2) 23.3 (7)

Widowed % (n) - 0 0.692
Divorced/Separated - 3.3(2)

Household expenditures

>50.000 drams - 3.3(2)

50,000 - 100,000 drams - 26.7 (8)

101,000 - 200,000 drams 0 20 (2) 13.3 (4)

201,000 - 300,000 drams % (n) : 16.7 (5) 0.305
< 300,000 drams 60 (3) 16.7 (5)

Don’t know/ I refuse to respond 20 (1) 23.3 (7)
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Table 2. Budget

Cost type Unit Cost in AMD Number of Units Total
1.Personnel 1,059,800
Project Coordinator 200,000 3 600,000
Data collector 1500 20 30,000
Data enterer 400 637 254,800
Statistician 175,000 1 175,000
2. Administrative expenses 620,000
Office renting 200,000 3 600,000
Stgi)ce supplies (paper, pencils, pen 20,000 1 20,000
3. Others 69,600
Print 10 4,460 44,600
Electricity/Kw 25 1000 25,000
Grand Total* 1,749,400
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Table 3. Timeline

Project Implementation

I month I1 month I11 month
1-15 16-30 1-15 16-30 1-15 16-30
Notification to IRB committee ®
about study renewal
Permission from companies o
Study population identification
Questionnaires printing,
preparation
Data collection ®
Data entry personnel training
Data entry & cleaning o o ® ®
Data Analysis o o
Preparation of the final report ®
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Appendices

Appendix 1. Classification of DED

Dry Eye Disease

Sjogren
Syndrome
Dry Eye

Primary

Secondary

Aqueous-deficient Evaporative
Ng;r;gjrg%gn Intrinsic Extrinsic
Dry Eye
Meibomian Vitamin A
Lacrimal gland deficiency
Deficiency dysfuncti
on
Lacrimal Disorders Topical d_ngS
Gland Duct of Lid preservatives
Aperture
Féelgflf Low blink Contact
rate Lens wear
Systemic Drug Action Ocular surface
Drugs Accutane disease

Source: Lemp MA. DEWS Definition and Classification The Definition and Classification of

Dry Eye Disease : 2007;5(2):75-92.
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Appendix 2.Questionnaire (English version)

Self-reported assessment of prevalence and risk factors of Dry Eye Disease among
visual display terminal users at workplaces in Armenia
(Questionnaire)

ID
Date of interview__ / / (day/month/year)
1. Date of birth / / (day/month/year)
2. What is your gender?
1. Male
2. Female

3. What is your completed educational level?
1. School (less than 10 years)
2. School (10 years)
3. Professional / Technical education (10-13)
4. Institute/ University
5. Post-graduate

22



4. Have you experienced any of the following during the last All of the Most of the Half of the Some of the None of the
week? time time time time time
4.1. Eyes that are sensitive to light? L4 13 12 1 70
4.2. Eyes that feel gritty? 4 13 12 1 £0
4.3. Painful or sore eyes? L4 13 12 1 70
4.4. Blurred vision? 4 13 2 1 0
4.5. Poor vision? 4 13 2 1 70

5. Have problems with your eyes limited you in performing All of the | Most of the | Half of the | Some of None of N/A
any of the following during the last week? time time time the time the time

5.1 Reading? L4 13 12 1 710 CIN/A
5.2 Driving at night? 4 13 12 1 -0 CINJA
5.3 Working with a computer? L4 13 12 1 710 CIN/A
5.4 Watching TV? 4 13 2 1 -0 CIN/A
6. Have your eyes felt uncomfortable in any of the following All of the | Most of the | Half of the | Some of | None of the N/A
situations during the last week? time time time the time time

6.1 Windy conditions? T4 3 12 1 70 IN/A
6.2 Places or areas with low humidity (very dry)? T4 3 12 1 70 IN/A
6.3 Areas that are air conditioned? 14 3 12 1 10 IN/A
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7. Did you ever smoke tobacco daily?
1. Yes
2. No (go to questions 11)

8. Do you currently smoke tobacco?
1. Daily
2. Less than daily
3. Not at all(go to question 11)
9. How many cigarettes on average do you smoke per day?

C Cigarettes

10. Overall how many years have you smoked daily?

Years

11. Is smoking allowed in your home?
1. Yes
2. No (go to g. 14)
12. Are there members of your household who smoke regularly inside your home?
1. Yes
2. No
13. How often does anyone smoke inside your home? Would you say daily, weekly,
monthly, or less than monthly?
1. Daily
2. Weekly
3. Monthly
4. Less than monthly
14. Which of the following best describes the indoor smoking policy where you
work?
1. Smoking is allowed anywhere
2. Smoking is allowed only in some indoor areas
3. Smoking is not allowed in any indoor areas
4. Tdon’t know
15. Do you wear contact lenses?
1. Yes
2. No
16. Have you had any refractive surgery?
1. Yes
2. No
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17. Are you currently taking any of the following medications?
(Mention all that apply)
Thyroid medications
Blood pressure medications
Diabetes medications
Diuretics
Arthritis medications
Heart condition medications
Depression medications
Ulcer medications
9. Oral contraceptives
10. Antibiotics for acne or other skin conditions
11. Hormone replacement therapy
12. Allergy medications
13. I don’t use any medication
18. Have you been diagnosed with any of these conditions?
(Mention all that apply)
Thyroid Abnormalities
Rheumatoid Arthritis
Asthma
Diabetes
Glaucoma
Sjogren’s syndrome
Parkinson’s disease
Lupus
None
Do not know/ I refuse to respond

NGO~ wWNE

—mSemooooTe

19. During a typical day in the past week, for how many hours on average did you
use a computer at workplace?

H Hours

20. For how many years have you been working with computers?

Years

21. What position does your computer have at workplace related to your eyes?
1. Upper than the eyes
2. Parallel to the eyes
3. Lower than the eyes

22. What is the approximate distance between your eyes and the computer?

Centimeters

23. Do you take regular breaks during your work? (Regular breaks are viewing
distant objects regularly to relax accommodation for 30 seconds every 30 minutes, or for 20
seconds every 20 minutes)

1. Yes
2.No
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Answer, please, all the questions.

24. Below are some statements. Using the following scale, please describe how you felt during the past seven days: how often have
you felt like each of these?

Rarely or Some of the Moderate All of the
none of the . amount of .
. time(1-2 . time

time days) time (5-7 days)

(<1 day) (3-4 days)
24.1. 1 was bothered by things that usually don't bother me. o1 2 3 4
24.2. 1 did not feel like eating; my appetite was poor. 1 2 3 4
24.3. | felt that | could not shake off the blues even with help from my family or friends. [11 2 3 4
24.4. 1 had trouble keeping my mind on what | was doing. 1 12 13 4
24.5. | felt depressed. 1 2 3 4
24.6. | felt that everything I did was an effort. 1 2 3 4
24.7. | thought my life had been a failure. 1 2 3 4
24.8. | felt fearful. 1 2 3 4
24.9. My sleep was restless. 01 2 3 4
24.10. | talked less than usual. 01 12 3 4
24.11. | felt lonely. 1 2 13 4
24.12. People were unfriendly. 1 2 3 4
24.13. | had crying spells. 1 2 3 4
24.14. | felt sad. 1 2 13 4
24.15. | felt that people disliked me. 1 2 13 4
24.16. | could not get "going". 1 2 13 4
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25.  What is your current marital status?
1) Single

2) Married

3) Widowed

4) Divorced/Separated

26.  On average, what are your household expenditures per month?
1) Less than 50.000 drams

2) From 50,000 - 100,000 drams

3) From 101,000 - 200,000 drams

4) From 201,000 - 300,000 drams

5) Above 300,000 drams

6) Don’t know/ I refuse to respond

Thank you for participation!!!
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Appendix 3. Questionnaire (Armenian version)

Zuywunwind 2np Usph Zudwjunwthgh nupwdjwbnipjui b nhuljh qgnpénuttph
quuhwwnnidp wotwnujuypnid hwdwlwupgsnyg wpjuwwnnnukph sppwunid

(Cwpguplpphl)
Supphpudwit hwdwpp
Zupguqpnygh wduwphyn / / (op/wlhu/inuph)
1. Ouunpuwi wduwphyp / / (op/wdhu/inwnh)
2. N’pl k Qbp ubnp:
1. Upwlul
2. bquljub’

3. 2tp mdktwpwnpdp Yppuljut wunhdwup:

©tph dhowmlupg (8 wwph Yuud phs)
Uhguwljuipg (10 wwph)
Uhoht dmuttmughinuwljuiti(10-13)

bPuunhunnin/hudwjuupu
zEnnhuynduyht/wuyhputinnnipu

NS
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4. égt;::gu; i;z{mhhhphg n pl bp mubgh) whgw) wpwpu Udpnne | dudwbwlh | Sudwiulh | Fudwbwulh 0y vh
dwdwbiw UkS dwu tu Uh dwu dudwbw
(Ywpny kp bply dp pulih vnupplpul) 4 t kup b thowvp 4
4.1. Usptipp qquynit kb (nyuh tjundwdp 4 3 (2 o1 -0
4.2. Uspbpnid wdwqh ubpluynipjut qqugnid 4 3 (12 o1 10
4.3. Swynun jud pnppnpyws wsphp 4 13 12 1 10
4.4. Upniponwn mbkiunnnipjntlt 4 3 L2 21 -0
4.5. Juun mbunnnipjnil 4 3 (12 o1 10
5. Uligjuy owpuipw phpuigpmu nibikgh | kp, wpmynp, wsphph hkwn dudwiwm dudwiw 2h
Yuruyws hatmhpitkp, npniip uwhdwiuhulky ki 2kq Junwupkn dfjjplgl?ll Y4h ks ‘1‘1‘:‘1{1‘;1‘““ Yyh up dﬁ[z ‘g‘ y | Wb
htwnlyw) gnpénnymipjniukpp: . dwup it dwup s -Unid
5.1 Yupnuy 4 13 2 1 -0 1279
5.2 Ukptuw yupky ghotpp 4 3 2 1 -0 124
5.3 Upluwmint) hmdwljupgsny 4 3 2 1 -0 /4
5.4 Zknniunhwigniyyg nhunby 4 3 2 1 -0 124
6. Uligjun swipmp]w phipugpmd niikgh ] bp, wipmynp, Udpnn9 Judwtwl] | Fudwtwl | Fudwbwl | s Uh 2h
wiuhwplwpmpjut qqugnid Atp wgptpnid updwd hpwghfwlutphg | dudwbul | h uks h Ykup h Uh dwup | dwdwbwl | Yhpwn-
nplk dkhh dwdwbuly dwup Ynud
6.1. Ludnwn knubwlh 4 13 12 1 10 (114
6.2.8won funtwynipjudp Jud swwn snp Juypbpnid 4 3 L2 1 -0 /4
6.3. Onnpulhsny Juypbpnid 4 3 2 1 70 /4
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10.

11.

12.

13.

14.

15.

16.

Ynip bpplk Shuk’| bp:
1.Ujn
2.0 (whghly huipg 11)

mp Sjunid & p wydu:

1. Ukl op

2.01s wdkl op

3.9t dlunid (waghly hupg11)

Unynpupwip pumbth” quuitu bp sjunid opwljwi:

qubwly

Cunhwimp wodudp puith nwph E, hity dmp Sjunid bp wnlki op:

wnwphubp

Upmn'p 2bp nnulip poyjunnpymd k sjubyp:
1.Ujn
2.0l (muguk) h.14)

Qtp nwbip ju't plnwithph winudibp, ofpbp juinbuop Smd i nwbp:
1.Ujn
2.00s

Nppw’t hw&wu Enpht dklp Sjumd dkp nwbp:
1. Ukl op

2.UdEkl pupwip

3.Udkt wlhu

4. Muluu, pwb wdkl wdhu

Uoywblikphg n"nit E winun]ly jun] pimpugpnid 2bp wofunun]uyph thuly
nwnpubpubpnid wnljw Sjubkjnt nEd ninnywé punupwljwinipyniip :
1.0ukp pnyjunpws £ wdbunipbp

2.0t p poyjunpyus E dhwyt npny mwpwspubpnid

3.0lukjp pnyjunpyuws sk nplk nkn

4.2ghuntd

mp oquuugnpdm U kp wsphph Yntnwlnught (hiquitkp:

1. Upn

2. 1y

“nip niikgh | bp wsph juqkpuyght Jhpwhwinmpnih:

1. Umn

2. s
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17.

18.

19.

20.

mp uydd oqunugnpédnt U p uoywsikiphg nplk nhnnpuyp (Gwpny bp boky up
pulih vnupplpuil)

1. Juwhwtwdl qindh (qnph) nlnnpuyp

Upjut Lupdwt ninnpuyp

Cwpwpujunh nnnpuyp

Uhquunin ntntp

Znybph poppnpuwt nhgnpugp

Upwuh hwdwp nknnpuyp

Zuljunbyphuwbnibkp

ungujhtt hhquunnipjut ninnpuyp

. Zuuptnutuwynphy hwpkp

10 Uwoluyhtt hhjuunnipiniutbph hwdwp whnhphnnhlutp
11. znpuUntukp thnjuwphtnn gnnpuyp

12. Uikpghwh nénnpuayp

Qtq Unw Epplk huyntwptpyk | kuodws hhjwinnipyniiibphg nphk dkyp:
(Yuipny bp bpky dp pulih vnupplpul)

1. Jwhwtwdl qindh (qnph) jpunhputp

(tulunnhly hnnbph pnppnpoud (wppephun)

Uupdw

Cwpwpuuin

Gquniyndu

Cingpkuh hwdwhinnwithy

NMuplhtunth hhuunnipintu

Quijuun

2wt hhjwunnipjniutip

10 2ghntd/zZpudupynid bl yumwupiwmty

© N oA wWN

© N oA WN

Ubgyuy owpupqu ke unynpuljut opdu pipugpnid vhohtind puth dwd tp
wohuwink) hudwjupgsh hkn wpjuwnwyuypnid:

dud

Nppus’tt wph E, his Fnip wopownnmy kp hudwljwpgsna:

Swiphukp
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21. B’y nhpp niith dbp wownun]uyph hwudwlwupgsh Fypuiip Akp wspkph
hunlbuwn

1. Usptiphg pupdp
2. Usplpht qniquhtn

3. Usptphg gusp

22. Nppw 't £ 2bp wspkph b dkp hwdwlupgsh Uheb uninunjnp
htnun|npnipniip:

uwbnhdbwnp

23. dmp muki mu &'p uintuynp pingdhenidibp 2bp wpjuunnwiiph
pupwgpniu:
1. Ujn
2. ns
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24. Uohip uliphd, ph Jkpghtt 7 opdw plipugpnid Inip nppwi’t hw&wju bp qqughy dkq wyiiygbu, hywhu Wyupugpus Euyunky

(NMunnwupuwbkbp, jpinpkd, pnjnp huipgkphb)

zuqiu-nhy T Pujw-juitht | Urnuyku
Juwd tpplp (1-2 op) hwdwju
(<1lop) (3-4 op) (5-7 op)

24.1. Bu hniqynud & wjiyghuh pwikiphg, npnup unynpwpwip hd skt hnignud: 01 12 3 4
24.2. Bu sth nignid mnk): Ywwn wjunpdwly niukh: 01 12 3 4
24.3 Bu skh jupnnuinid wquuyl) wupnipniihg wiqud ptnnwtthphu b

1 12 13 4
npuljipubphu oqunipyjudyp:
24.4 Gu skh jupnnutnud nipwunpnipiniiu Ebnpntiwgul] wmpwshu Jpu 1 12 3 4
24.5 Bu htd pulhddus Eh qgnid: 01 02 3 4
24.6 Bu wdkl htiy minud th ks nddupnipjudp: 01 02 3 04
24.7 Gu dwnnwdnud Eh, np yutipu hgnip £ wighy: 01 02 3 04
24.8 Bu Jwiju th qgnud: 1 12 13 4
24.9 Bu Juwn kh pnid: 11 12 13 4
24.10 Gu wybjh phs Eh jununid, pul unynpupwp: 11 12 13 4
24.11 Gu hud dhuygbwl Eh qgnud: 11 12 13 4
24.12 Uwipnhly wipwupyuglud th: 11 12 13 14
24.13.6u jugh wnnplnidubp Eh nibkund: 11 2 13 4
24.14.6u wijunip kh: 11 2 13 14
24.15.6u qqnud th, np pnip skl qujhu dwpnljutg: 11 (12 03 04
24.16.6u skh upnnuunid hnith dke puljuty: 1 12 3 4
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25. Qtp wdntutwlwt jupquyhdwyp:
1.2udniubiugusd

2.Udntubmgud

3.Udnipp/Ujph

4. Udnrutwnisdus/Puduiwsd

26. Uhghtmu, nppw’t £ dkp phinwbhph wduwljwi Swhiubpp

1.50 000 puihg phs
2.50 000- 100 000 nput

3.101 000-200 000 ppwu
4.201 000-300 000 ppuu
5.301 000 npudhg wyt;
6.2ghwnbtd/ Zpuwdwpynid bd yunwupuwink)

Cunphwljumpint ywubwljgnipjut hwdwp
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Appendix 4. Consent form (English version)

American University of Armenia
School of Public Health
Institutional Review Board # 1
Consent form
Self-reported assessment of prevalence and risk factors of Dry Eye Disease among
visual display terminal users at workplaces in Armenia
(A cross-sectional study)

Hello, my name is Mary Mkhitaryan. | am a certified ophthalmologist and a graduate
student of the Master of Public Health program at the American University of Armenia. In
addition, I work at Yerevan State Medical University as an Assistant Professor.

The School of Public Health is conducting a study to explore the prevalence and risk factors
associated with Dry Eye Disease among visual display terminal users at workplaces in
Armenia.

We asked your administrative department to share this email with you, because it was
the only way to access E-mail addresses of all workers. We would like to invite you to
participate in this study, because you work with a computer and you are a worker in one of
four main communication providing companies in Armenia.

Participating only includes completing a questionnaire that would take about 10 minutes. The
information provided by you is fully anonymous and will be used only for the study purposes.
The options of the online-tool are set in a way that no identifiable information will be
collected. Your answers will be summarized with other participant’s answers.

Your participation in this study is voluntary. There is no penalty if you refuse to
participate in this study, it will not affect your work in any way. You can skip any questions
you do not want to answer. You also may stop completing the questionnaire at any moment
you want.

Your participation in the study does not pose any risk for you. Your participation will
contribute to better understanding of risk factors associated with dry eye disease among
visual display terminal users at workplaces.

If you have any questions regarding this study you can contact the Principal
Investigator-Varduhi Petrosyan with the phone number (+37460) 61 25 92. If you feel you
have not been treated fairly or think you have been hurt by joining the study you can contact
Dr. Kristina Akopyan, the Human Subject Protection Administrator of the American
University of Armenia (37460) 61 25 61.

If you agree to participate, let’s start.

Thank you!
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Appendix 5. Consent form (Armenian version)

Zuyuunnuith wdkphljjwt hudwjuwpui
Zmupuyht wpnnpowwwhnipjui pwljnijntn
Ghunwhbnwugnunuljwi Ephjugh phy 1 hwbdtwdnnny
Ppwuqty hwdwdwyunmpju dh
Zuyuwunnwinid wohrwnwyuypnid hwdwlunpgsny wolwwnnnukph Unn 2np wgph
hudwuinwtthoh mupwsjwénipjui b nhuljh gnpénuttph ghwhwwnnidp

Punl Qkq,

Gu Utph Ujhpupjuit Ed: Gu wtwpnyd U b unynpnid Bl Zujuunwtth
wdbphljjut hwdwjuwpwih Zwbpuyhtt wnnnowwywhnipjut pwlniyntnp
dwghunpnuwljwb dpugph wjwpunwlwt Ynipunid: Uhhiunyh dudwbwl, bu
wpuwwnnid bd Ujuhpwip Zkpugnt wijut Gphwih yhknwljut pdojulju
huwdwjuwpwinid” npytu puuwunu:

Zwupuyhtt wpnnowwwhnipyut $wlnyynbnp hpujubwgunid k
htwnwgnunipnil, nph tyuwnuy) b L ntunidbwuhpl) wojpwnwduypnid
hwdwlwpgsny wonwwnnnubph Unwn 2np wsph hwdwpiwnwthoh
wnwpwésywoénipiniup b nhuljh gnpénuubpnp:

Utup juinpk) Gup, np 2Ep wndhtthunpunhy pudhup niqnuplh wyu twdwlyp
QLq, npytugh pnjnp wojuwwnnnubpt ntuktwb htwpwynpnipnit dwubwlglint wyu
htwnwgnunipjuip: Ukup hpwdhpnd Eup QEq dwutmyghint wju hknmwgnunnipjul,
pwih np wojuwwnnmd kp hwdwlwpgsny b Zujuwunwinid juwy wwwhnynn
hhdtwlwt juquultpynipniuutnhg Ukhh wopuwnwljhg tp:

Qbp dwutwljgnipintup vwhdwbwthwlynid E dhuyh mingutg
hwpguptpperhlh jpugnidny, npp jubth dnnnwynpuybu 10 pnwk: SYjwutpp, npntp
nnip junpudwunpbp hwuwbbh skt jhubnt wpdhtthunpunhy puduht jud
dwupnug nplk wyy jpdph: Uktp skup hwdwpwgpnid npbl wmtduwjut ndjuy: kp
Ynnuhg mpudwunpdus nyjuutpp qununuh b, ny vh juy sniubh dbip mtdui htin
b ogurnugnpdytint ki dhuytt hbnnwgnunipjut tyuwnwlny: kp yunwupiwbukpp
ypunhwpugytu dniu dwutwlhgubph wwnwupiwtitph htin, nphg htnn dhuwjt
wnkn §qunuku qElnygnid:

Qbp dwubljgnipiniutt wju hEnwgnunnipjutipn judwynp k: 2kq nshys sh
uywnunid, kpl hpwdwupytp dwutwlgl) wyju hEnwgnunipjuip, wjt npuk Yepy sh
winpununiw dtp wohuwnwiph ypw: tnip jupnn Ep hpwdwpyb] quunwupiwily
gujugusd hupgh jud gwuljugus yuwhh punhwnk] hwpguptpehlh jpugnudnp:

Qbp dwubimljgnipiniup wyu htlnwgnunipjutp npbk Junwig sh
ubpjuyuginid Qtq hwdwp: Inip skp vnwbwnt nplk Phttwbuwljus hwnnignid
Jud wupqghwwnpnid wju hblnwgnunnipjuip dwubwlghint giypnid, vwljuyu Qtp
wiind yuunwupwbibpp Joquku wykih juy hmujubw] wouwnwywypnid
hwdwljupgsny wohtwwnnnubkph dnwnn 2np wsph hwdwpiwnwihoh
wnwpwéywonipiniup b nhuljh gnpénuubpnp:

Uju hitnwgnunipjut yepupbpyu) hwpgbp niubuwnt nhypnid jupnn bp
quiiquhwph) hknwgnnm pjui hudwlupgnnhtt' Cwpynihh Mnpnuyuih,

36



(+37460) 61 25 92 htnwjunuwhwdwpny: Gpt Inip Jupsdnid tp, np Qtq htwn (wy sku
YbEpwpkpyby ud wyu hbnwgnunipjuip dwubiwljgnipiniip 2Eq Juwu | hwugphy,
Jupny tp quiquhwpl] Zujuunwh wdkphljjut hwdwjuwpwith
ghnnwhbtunwgnunulju tphljuh hwtdtwdnnnyh hwdwljupgnn £phunhuwm
Zwulnpjutithr (37460) 61 25 61 htnwjunuwhwdwpny:

Gpt nnip hwdwdwju tp dwutwlgly, uljukp:

Cunphwljunipniu:
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Appendix 6. Consent form for a pilot study (English version)

American University of Armenia
School of Public Health
Institutional Review Board # 1
Consent form
Self-reported assessment of prevalence and risk factors of Dry Eye Disease among
visual display terminal users at workplaces in Armenia
(A cross-sectional study)

Hello, my name is Mary Mkhitaryan. | am a certified ophthalmologist and a graduate
student of the Master of Public Health program at the American University of Armenia. In
addition, I work at Yerevan State Medical University as an Assistant Professor.

The School of Public Health is conducting a study to explore the prevalence and risk factors
associated with Dry Eye Disease among visual display terminal users at workplaces in
Armenia.

We asked the administrative department to share this email with you, because it was
the only way to access E-mail addresses of all workers. We would like to invite you to
participate in this study, because you work with a computer.

Participating only includes completing a questionnaire that would take about 10
minutes. The information provided by you is fully anonymous and will be used only for the
study purposes. The options of the online-tool are set in a way that no identifiable
information will be collected. Your answers will be summarized with other participant’s
answers.

Your participation in this study is voluntary. There is no penalty if you refuse to
participate in this study, it will not affect your work in any way. You can skip any questions
you do not want to answer. You also may stop completing the questionnaire at any moment
you want.

Your participation in the study does not pose any risk for you. Your participation will
contribute to better understanding of risk factors associated with dry eye disease among
visual display terminal users at workplaces.

If you have any questions regarding this study you can contact the Principal
Investigator-Varduhi Petrosyan with the phone number (+37460) 61 25 92. If you feel you
have not been treated fairly or think you have been hurt by joining the study you can contact
Dr. Kristina Akopyan, the Human Subject Protection Administrator of the American
University of Armenia (37460) 61 25 61.

If you agree to participate, please, go to the link provided below. The link will be
available for one week only. You can access the link from your home, as well.

Thank you!
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Appendix 7. Consent form for a pilot study (Armenian version)

Zuyuunnuith wdkphljjwt hudwjuwpui
Zwipuyhtt wmpnnowwwhnipju pudht
Ghnwhbnwugnunuljut Ephujhphy 1 hwbhduwdnnnyg
Ppuqty hwdwdwjunipjui &b
Zuywunwind 2np Usph Zudwjunwthoh nupwsjwénipjui b nhuljh qgnpénuttph
hupunipny quwhwwnnidp wojpwnmwyuwpnd hwdwjupgsny woluwwnnnutph dnwn

Punl Qkq,

Gu Utph Ujhpupjuit Ed: Gu wtwpnyd U b unynpnid Bl Zujuunwtth
Udbphljut Zwdwjuupwith Zwbpujhtt wnnnowwwhnipjut pwljnintnp
wjupunuwlut Ynipunid: Uhlitngt dudwbuly, bu wpuwnnid Bd Ujnhpwp ZEpugnt
wijut Gplwth Thnwljui Adojuljut Zudwjuupuinid” npuytu nuuwjunu:
Zuupujhtt wenpowwywhnipjut pulnyyntnp hpuwjubwgunid L hbnnwgnunnipentd,
nnh tywwnwlb Eniunidtwuhply Zujuunwinid 2np Usph Zudwhunwithoh
nwpwsjwdnipintup b nhuljh gnpénuubpp wohiwnmwyuypnid hwdwlwpgsny
wouuwwnnnubkph Unwu:

Uju twdwljp nnip unnwgk] kp wndhtthunnpunhy pwduhg, npp dhwly tnwbuwyu kp
pninp wojuwwinnnukph LEyunpntuwghtt hwugkubpp dtnp piptjnt: SYjwutpp, npntp
nnip ubpjuyuginud kp sk mpudwnpytint wndhthunnpuwnhy pwduht: Ukup
hpwyhpnud Gup 2kq dmubwlglint wyu hbnnwugnunnipjubp:

Uwubwlgnipiniup uvwhdwbwthwlynid E hwupgupbpphlh jpugdudp 4Ep uypnid,
nnp Junlbh Unnnwynpuytu 10 pnyt: Ukup skup hwjwpwgpnid npbl wdtwlju
nju) b tp Ynnuhg mpudunpus ndjujubpp qunuth kb, ny Uh uy sniuku dkp
wiut htn b ogqunuugnpsytjnt ki vhuyt hbnnwgnuunipjut tyywnwlyny: 2tp
wuwwnwupwutbpp jpuinhwpugybi dintu dwubwhgubiph wwnwupupwbttph htwn:
Qbp dwutwljgnipiniutt wju hEbnwgnunipjutipn judwynp k: 2kq nshys sh
uyununid, kpk hpwdwupytp dwubwlgh] wju hEnmwgnunipjutp, wyu npuk YEpy sh
winpununiw Akp wohiwwnwtph ypw: Inip Jupnn tp hpwdwpyl)] quunwupwut)
gujugus hupgh jud gmujugus yuwhh punhwnt) hwpguptpehlh jpugnudn:
Qtp dwutwljgnipintup wyu hilnwgnunnipjutip nplk Juuutg sh tkpuyugunid 2tq
hwdwp: nip skp unnwbwnt npbk $httwbinwuts hwinnignid jud yupghwnpnid
wju hblnwgnunipjuiip dwubtwlglnt nhypnd: bp mtind quwnwupwuubpp
Joqukt wykih juy hwuljwbw) 2np Usph Zudwpunwhoh mupusdusdnipmniup b
nhuljh gnpénuubpp wohmnwyuypnid hwdwljupgsny wpuwwnnnubph dnwn:

Uju hitnwgnunipjut yepupbpyu) hwpgbp niubuwnt nhypnid jupnn bp
quiiquthwpt] hbnwgnunipyut hwdwljupgnnhtt Twpnnihh Nhnpnuywihi,
(+37460) 61 25 92 htnwjunuwhwdwpny: Gpet Inip Jupsdnid tp, np Qtq htwn (wy sku
YbEpwpkpyty ud wyu hbnwgnunipjuip dwubiwljgnipiniip 2Eq Juwu E hwugphy,
Jupnn Ep quiquhwpt] Zujwunwih wdkphljjut hwdwjuwpwih Ephluh
hwudtwdnnnyh pupunninup Lphunhtiw Zwlnpjuth (37460) 61 25 61
hEpwjuinuwhwdwpny:
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Bpt nnip hwdwdwjubp dwutwlgly, punpnud bd, guwgtp hwpguptpphyh ybp juyp
htwnlyw) hnnidny: Znnidp wljnhy Yihuh pupudbiup kY pwpwp: Pusybu twl, gnip
Jupnn tp dwutwlgh] hwpgdwp nut hwmdwlwpgsny:

Cunphwljunipniu:
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