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ABSTRACT
Objective This study aims to identify the prevalence 
of eye disorders and their causes among secondary 
schoolchildren aged 6–15 years old in Armenia, based on 
analysis of the Nationwide School Sight Sampling Survey.
Methods and Analysis A two- stage proportionate 
stratified cluster sample was designed for the survey. 22 
600 students were screened for visual acuity in schools; 
5944 of them were selected for analysis as a nationally 
representative sample. Those with 20/40 or worse vision 
were referred to photoscreening and rapid ophthalmic 
assessment in schools and then were provided with 
vouchers for free comprehensive eye examination in eye 
clinics. Data were collected through data collection forms 
and analysed using SPSS V.23.
Results While majority of the children (85%) had normal 
vision, 15% had a visual acuity ≤20/40. The prevalence of 
vision impairment (VI) in at least one eye was 9.7% and 
blindness in at least one eye was 0.05%. The prevalence 
of abnormal vision and VI was higher among girls and 
older children. VI was more prevalent in urban areas. The 
most common diagnoses were myopia (60%), astigmatism 
(33.7%), hyperopia (29.5%) and strabismus (3.8%).
Conclusion Majority of the vision abnormalities and 
VI among schoolchildren are a result of refractive error 
and are treatable. Our results highlight the importance of 
regular eye examinations for schoolchildren to detect and 
prevent VI. Raising awareness among parents, school staff 
and children about eye health is vital.

INTRODUCTION
Over 20 million children around the world 
are either blind or suffer from visual impair-
ment.1 2 The prevalence and causes of visual 
impairment in children largely depend on 
the level of socioeconomic development of 
the country, availability and accessibility of 
ophthalmic care services, and behavioural 
patterns of the society.3 The global preva-
lence of blindness in children is estimated 
at 0.75 per 1000 children, with the highest 
level of 0.9 per 1000 in low- income countries 
compared with 0.7 in middle- income and 0.4 
in high- income countries, respectively.4

Most cases of childhood visual impair-
ment are treatable and often preventable. 
Worldwide, nearly 1% of all children in the 
age group 5–15 years are visually impaired 
from uncorrected or inadequately corrected 
refractive errors.5 6 If left untreated, visual 
impairment among children can have a 
severe negative impact on their education, 
personal development and future economic 
productivity.7 Innovative community- based 

Key messages

What is already known about this subject?
 ► A substantial number of children around the world 
5–15 years of age are visually impaired from uncor-
rected or inadequately corrected refractive errors, 
and paediatric vision screening has been shown to 
be an effective tool to address this.

 ► School- based vision screening programmes have 
been particularly effective in low- income and 
middle- income countries (LMICs).

 ► Armenia, an LMIC, has very little information avail-
able on the prevalence of paediatric eye diseases 
and school- based vision screening programmes are 
lacking.

What are the new findings?
 ► Most Armenian schoolchildren with vision im-
pairment (VI) suffer from refractive errors that are 
treatable.

 ► School- based vision screening can help detect and 
prevent VI.

 ► A continuum- of- care approach to help facilitate 
timely access to vision care is a promising solution 
to the paediatric eye care needs of Armenia.

How might these results change the focus of 
research or clinical practice?

 ► School- based vision screening may be an appro-
priate and scalable solution for ameliorating VI in 
Armenian children.

 ► Our continuum- of- care approach can serve as a 
model for other screening programmes that could 
be easily replicated throughout Armenia.
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strategies are required to provide quality services; peri-
odic vision screening is imperative for detecting visual 
impairment and managing or preventing disease progres-
sion in children.2 As a pre- emptive measure, paediatric 
vision screening has shown to improve quality of life, 
educational outcomes, visual acuity (VA), prevention of 
disease and economic benefits, individually, nationally 
and globally.8 In particular, implementation of school- 
based vision screenings (SBVS) as part of school health 
programmes is highly recommended for low- income and 
middle- income countries (LMICs).7 8 Over the past two 
decades, more and more LMICs have implemented SBVS 
programmes.9

Armenia is an upper- middle- income country situated 
in Western Asia with a population of 2.98 million, a per 
capita gross domestic product of US$4732 and 26.4% 
poverty rate.10–12 Children are among the most vulner-
able segments of the population, with nearly 34% of 
them living in poverty.11 There is very little information 
available on the prevalence of paediatric eye diseases 
and disorders in Armenia. The only official data avail-
able are on the incidence of ‘diseases of eye and adnexa’ 
(48.7 per 1000 children aged 0–14 in 2019), which 
are collected and reported by the National Institute of 
Health of Armenia in their Health and Health Care Statis-
tical Yearbook.13 This lack of data limits the possibility of 
implementing targeted eye care policies to ensure quality 
eye care for all children in the country.

Paediatric eye care in Armenia faces two major chal-
lenges: (1) optometry as a profession does not exist in 
Armenia, so all eye care are directed by ophthalmologists; 
and (2) majority of ophthalmologists are concentrated in 
Yerevan, the capital, which leaves children in the rest of 
the country with limited access to appropriate care. There 
are 10.8 ophthalmologists per 10 000 children aged 0–14 
years old in Yerevan, compared with an average of 1.9 
in the rest of the country.13 Given that the gross enrol-
ment of children aged 6–15 years old in public schools is 
high at 92%, SBVS could serve as an effective approach to 
increasing access to eye health services among children 
in Armenia.14

The Armenian EyeCare Project (AECP), a non- 
governmental organisation established in 1992, has been 
a leader in improving access to and quality of eye care 
services across the lifespan in Armenia.15–20 In 2018, the 
AECP, in collaboration with Children’s Hospital Los 
Angeles, launched a new paediatric vision programme 
with two interconnected components. The School- Based 
Vision Screening Initiative (SBVS- I) was intended to 
reduce regional disparities in eye care through provision 
of a full cycle of comprehensive screening, diagnostic 
and treatment services to schoolchildren throughout 
Armenia. The Nationwide School Sight Sampling Survey 
(NS4) was designed to collect reliable data on eye diseases 
and disorders among school- aged children in Armenia 
through the SBVS- I to develop internationally recognised 
indicators of their prevalence. Here we present our anal-
ysis of the NS4 along with the prevalence of eye disorders 

and diseases with their causes among schoolchildren in 
Armenia for the first time since the 1990s.

METHODS
Partnerships and programme development
The SBVS- I and NS4 were implemented with a wide range 
of collaborators, among them the Ministries of Health, 
Education and Justice, regional government bodies in all 
regions of the country, community councils, school leader-
ships, teachers and school nurses, secondary and tertiary 
ophthalmological institutions and ophthalmologists, and 
parents or guardians. The Ministries of Education and 
Health supported the regulation of the overall process of 
involving schools and ophthalmological service providers 
in the programme. The Ministry of Justice provided exper-
tise to ensure protection of children’s rights and their 
personal data. Regional government bodies and commu-
nity councils supported the arrangement of operational 
issues of the programme implementation at school sites. 
School leadership and staff collaborated in the screening 
organisation and implementation at school sites. Written 
informed consent was obtained from all parents for both 
vision screening and data collection efforts.

Patient involvement
Patients nor their parents were involved in the overall 
design of the vision screening procedures. However, 
parents were involved in consenting and providing demo-
graphic information and medical history of the child. 
Patients and families were not involved in the reporting 
or dissemination plans of the study.

Design, sampling method and sample size
In order to generate reliable and nationally representa-
tive prevalence data, a two- stage stratified cluster sample 
design using proportionate stratification was used. The 
sample frame was divided into three first- level strata: (1) 
Yerevan, (2) other urban areas and (3) rural areas. In 
each first- level stratum, the second level of stratification 
was applied by geographical zones: South- East, South- 
West, North- East, North- West and Central Yerevan. The 
applied sampling design ensured representativeness of 
the sample at national and strata levels. Public schools 
in Armenia were considered as clusters, and at the first 
stage of sampling procedure the clusters were selected 
by simple random sampling (SRS) in each stratum. For 
selecting clusters, the list of public schools obtained 
from the Ministry of Education was used as the sampling 
frame. Based on the average cluster sizes (100 students 
per cluster), 58 schools from all 10 regions of the country 
and Yerevan were selected as screening sites, representing 
5% of all public schools providing secondary education 
in Armenia. At the second stage of sampling, the students 
in grades 1–9 were selected in each cluster using SRS 
from the student lists provided by each school. The SRS 
sample size was corrected by the design effect factor 
of 3.0. The sample size was estimated at 5944 students, 
assuming 5% degree of precision and 95% CI. To obtain 
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the sample size, sampling unit replacement was done in 
cases where the selected student was absent on the day 
of screening or the parents did not sign the informed 
consent for their child’s vision screening. The overall 
replacement rate was 1.7%.

Vision screening procedures
Among children whose parents provided consent, vision 
screening consisted of a four- step process (figure 1).

Step 1: VA assessment
Initial screening was performed by an ophthalmologist 
and a nurse using a Snellen linear letter or linear picture 
vision chart at a distance of 6 m. Each eye was tested inde-
pendently and the opposite eye occluded with a hand. 
VA better than 20/40 in both eyes was considered normal 
and no further testing was performed. VA equal to or 
worse than 20/40 in either or both eyes was considered 
abnormal. Children with an abnormal VA screen, along 
with those whose VA was not possible to assess, proceeded 
to steps 2 through 4.

Step 2: instrument-based photoscreening
Children were examined by a technical specialist using 
Spot Vision Screener (Welch Allyn, Skaneateles Falls, 
New York, USA) in a darkened room following standard 
manufacturer- recommended protocol.21 We used the 
following photoscreener settings: hyperopia (≥+2.50 D 
spherical equivalent (SE)), myopia (≥−1.00 D SE), astig-
matism (≥+1.00 D), anisometropia (≥+1.00 D SE) and 
strabismus (≥8.0°).

Step 3: ophthalmologist’s examination at school
An ophthalmologist was present and examined all chil-
dren with an abnormal screen using an ophthalmoscope, 
with the primary goal of identifying a possible disease 
or disorder that required immediate attention. The 

ophthalmologist prepared a referral for every child for 
a comprehensive examination at a specialised eye clinic. 
Parents received a follow- up letter that described why 
their child needs comprehensive eye examination, an 
instrument- based photoscreening (IBP) results printout 
and a voucher for a no- cost comprehensive eye examina-
tion.

Step 4: comprehensive eye examination in specialised eye clinics
All children identified with abnormal or unmeasurable VA 
received a voucher from the AECP for a free comprehen-
sive eye examination within 2 months of their screening. 
These examinations were performed by ophthalmol-
ogists in 12 central and regional specialised eye clinics 
or departments, and included assessments of VA, senso-
rimotor examination, anterior segment evaluation, 
cycloplegic refraction and fundoscopic examination. The 
following definitions were used: low hyperopia (≤+2.25 D 
SE), moderate hyperopia (+2.50 D to +5.00 D SE), high 
hyperopia (≥+5.25 D SE), low myopia (0 to −1.50 D SE), 
moderate myopia (−1.75 D to −5.75 D SE), high myopia 
(≤−6.00 D SE), astigmatism difference between the two 
main meridians of the eye (≥1.00 D) and anisometropia 
difference of refractive power between eyes (≥+2.00 D 
SE).

Data collection, data entry and statistical analysis
Demographics and medical history were reported by 
parents on behalf of their children using a paper form 
that was completed at home prior to screening. VA 
assessment and school- based ophthalmology examina-
tion results were recorded on paper forms by AECP 
staff. IBP results were exported from the device into MS 
Excel (Microsoft, Redmond, Washington). Comprehen-
sive eye examination results were recorded on a paper 
data collection form by the performing ophthalmologist 

Figure 1 Screening flow diagram. IBP, instrument- based photoscreening; NS4, Nationwide School Sight Sampling Survey; 
SBVS- I, School- Based Vision Screening Initiative; VA, visual acuity.
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at the specialised eye clinics. All data from paper forms 
were transcribed to an electronic database and anony-
mised for analysis. Statistical analyses were performed 
using SPSS V.23. The NS4 VA acuity data set was weighted 
to adjust cases to the main proportions in the SBVS- I. VA 
and visual impairment classification was analysed based 
on the eleventh revision of the International Classifica-
tion of Diseases (ICD- 11) for Mortality and Morbidity 
Statistics Version 04/2019 standards.22 Welch Allyn (WA) 
photoscreening results were analysed based on refractive 
error classification and WA device refraction standards.21

RESULTS
School-Based Vision Screening Initiative
Implemented during the 2018–2019 school year, the 
SBVS- I performed eye screenings for 22 600 public 
school students enrolled in grades 1–9 (aged 6–15 years) 
across 58 public schools throughout Armenia, or 7.3% of 
all students of this category. Of the children, 4307 (19%) 
had an abnormal screen or were not able to be assessed. 
The remaining 18 293 (81%) had a normal vision screen 
and no further testing was performed. Parents of 3729 
out of 4307 children agreed to visit an eye clinic for a 
comprehensive eye examination using an AECP voucher. 
Of these, 1706 (45.7%) attended their appointment 
and received the comprehensive eye examination; the 
remaining children were not brought in for evaluation 
to any clinic working with the AECP during the 2- month 
follow- up period. Among the 1706 children who did 
have comprehensive eye examinations, 48% were from 
Yerevan and 52% were from the regions.

Nationwide School Sight Sampling Survey
The NS4 cohort was assembled from 5944 students who 
participated in the SBVS- I. Of these, 902 (15.2%) had 
abnormal vision or were not able to be assessed. These 
children were referred to all next phases of the screening 
and were provided with WA photoscreening and an 
ophthalmologist’s examination at the school. Out of 

these 902 children, parents of 899 agreed to visit an eye 
clinic for a comprehensive eye examination and received 
a voucher. Of these, 403 went on to visit a clinic and were 
provided with a comprehensive eye examination.

Demographic characteristics of NS4 participants
The NS4 cohort was assembled from 5944 schoolchil-
dren living in all regions of Armenia and Yerevan who 
participated in the SBVS- I. The distribution of surveyed 
children by first- level and second- level strata corresponds 
to the overall distribution of schoolchildren enrolled in 
public secondary schools (table 1). Gender distribution 
of NS4 participants (48.9% female, 51.1% male) corre-
sponds to the general gender breakdown of the children 
enrolled in public schools, which in 2018 was 49% 
female and 51% male.13 Of the participants, 2673 (45%) 
were between 6 and 10 years old, and 3271 (55%) were 
between 11 and 15 years old. This age distribution is very 
comparable with the overall age distribution of children 
in primary and middle public schools in Armenia: 47.8% 
and 52.2%, respectively.11 The mean age of the surveyed 
children was 10.2 years (SD=2.4).

VA and ocular disorders
VA assessment
Among the 5944 NS4 participants, 5042 (84.8%) had 
normal VA. Of the remaining schoolchildren, 892 (15%) 
had an abnormal VA screen and 10 (0.2%) were unable to 
be assessed. Of the 5934 students who were able to partici-
pate in VA screening, 316 (5.3%) had VA of exactly 20/40 
in at least one eye or better, 573 (9.7%) had a VA <20/40 
and ≥20/400, and 3 (0.05%) had blindness (VA <20/400). 
Table 2 shows the breakdown of students by severity of vision 
impairment (VI), as well as by gender, age and location (due 
to small differences in weighting related to sampling design, 
the total VI does not equal the sum of each row). The preva-
lence of VI was higher among girls and children aged 10–15 
years old. The p value of the two- sided χ2 test indicates a 
significant association between gender and VI and between 

Table 1 Geographical distribution of NS4 cohort by strata compared with the national population

National population NS4 participants

Strata Geographical region
Children aged 6–15 years old in 
public schools, n (%)

Children aged 6–15 years 
old in public schools, n (%)

1 Yerevan 99 101 (32.1) 1908 (32.1)

Other urban areas 97 484 (31.6) 1877 (31.6)

Rural areas 111 714 (36.2) 2159 (36.3)

Total 308 299 (100) 5944 (100)

2 Zone 1: Central (Yerevan) 99 101 (32.1) 1908 (32.1)

Zone 2: North- West (Shirak, Aragatsotn, Kotayk) 70 401 (22.8) 1356 (22.8)

Zone 3: North- East (Gegarkuniq, Tavush, Lori) 62 645 (20.3) 1208 (20.3)

Zone 4: South- West (Ararat, Armavir) 57 438 (18.6) 1104 (18.6)

Zone 5: South- East (Vaiots Dzor, Syuniq) 18 714 (6.1) 368 (6.2)

Total 308 299 (100) 5944 (100)

NS4, Nationwide School Sight Sampling Survey.
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age groups and VI (both p=0.003). The prevalence of VI was 
highest in Yerevan and other urban areas compared with 
rural areas (12.1% and 12.4% vs 7.5%, respectively). The 
χ2 test (p=0.000) indicated significant association between 
the living area of children (urban, rural, Yerevan) and VI. 
Compared with self- reported medical history, only half 
(50.2%) of the parents of children with VI mentioned that 
their children had known vision problems. The awareness 
of parents of children aged 6–9 years old with VI was lower 
(40.7%) compared with parents of children aged 11–15 
years old (52.7%). In urban areas, the awareness of parents 
of children with VI was much higher (63.8% in Yerevan 
and 46.9% in other urban areas) compared with 34.8% in 
rural areas. There were no statistically significant differences 
between awareness of vision problems among parents of girls 
compared with boys.

Instrument-based photoscreening
Of the students, 902 underwent IBP. In seven cases, the device 
could not be applied successfully; IBP was completed in 895 
children. Of the students, 590 (9.9% of all NS4 participants 
and 66% of successfully photoscreened children) were found 
to have refractive errors and were flagged for a complete 
visual examination. Overall, the most common IBP- guided 
diagnoses (alone or in combination) in the NS4 cohort were 
myopia (6.2%), astigmatism (3.0%), anisometropia (2.7%), 
hyperopia (0.9%) and strabismus (0.6%). The remaining 
305 (34.1% of successfully photoscreened children) had a 
normal IBP.

Among the 590 children with VI on IBP, 33.3% had 
myopia alone, 10.2% had astigmatism alone, 3.4% had 
anisometropia alone, 1.7% had strabismus alone, 0.9% had 
hyperopia alone and 0.2% had anisocoria alone, while 28% 

had two or more diagnoses. Myopia was the most prevalent 
refractive error, present in 53% of children with VI alone or 
in combination with another diagnosis.

Comprehensive eye examination
All 902 students with abnormal or incomplete VA assessment 
were evaluated by an ophthalmologist at the school on the 
day of screening to rule out urgent eye disease. Of them, 899 
were provided with referrals and vouchers to receive free 
comprehensive eye examinations in eye clinics (in 3 cases, the 
parents refused to receive vouchers). Of these, 403 (44.8%) 
followed up and had the examination performed. These 
patients were evenly distributed across Yerevan (33.3%), 
other urban areas (34.7%) and rural areas (32%). Diagnostic 
data from ophthalmologists’ examinations were available for 
365 children (table 3). The majority of children had treat-
able refractive errors, including myopia (60%), astigmatism 
(33.7%) and hyperopia (29.5%). A smaller group of chil-
dren were found to have strabismus, amblyopia and other 
diagnoses separately or in combination with refractive errors. 
Overall, 317 of 365 (86.8%) children had refractive errors, 
while 28 (7.7%) children had a normal comprehensive eye 
examination with no evidence of VI or other eye disorders.

Evaluation of IBP sensitivity
Out of 576 cases with VI and blindness detected during 
VA screenings in schools, 128 (22.3%) passed the IBP 
successfully. Out of 143 cases, 29 (20.3%) with VI or 
other relevant diagnoses on comprehensive eye examina-
tion had a normal IBP. This suggests that approximately 
20%–25% of IBP results in this study could be considered 
false negatives. Compared with comprehensive eye exam-
ination, the sensitivity of the Spot Vision Screener in our 

Table 2 Visual acuity among schoolchildren aged 6–15 years in the NS4 cohort

Mild vision impairment,
20/40>VA≥20/70
n (%)

Moderate vision impairment,
20/70>VA≥20/200
n (%)

Severe vision impairment,
20/200>VA≥20/400
n (%)

Total vision impairment,
20/40>VA≥20/400
n (%)

Blindness,
VA<20/400
n (%)

All children

Monocular (other eye 
normal)

180 (3) 76 (1.3) 5 (0.1) 261 (4.4) 2 (0.03)

Binocular (worst eye) 124 (2.1) 181 (3.1) 6 (0.1) 312 (5.3) 1 (0.02)

In at least one eye 367 (6.2) 261 (4.4) 11 (0.2) 573 (9.7) 3 (0.05)

Subgroup analyses (in at least one eye)

Gender

  Female 194 (6.7) 144 (5) 5 (0.2) 312 (10.8) 1 (0.02)

  Male 172 (5.6) 117 (3.9) 6 (0.2) 261 (8.5) 2 (0.08)

Age group (years)

  6–10 127 (3.8) 90 (2.7) 2 (0.1) 194 (5.8) 0 (0)

  11–15 239 (9.2) 171 (6.6) 9 (0.4) 379 (14.5) 3 (0.05)

Geographical region

  Yerevan 152 (8) 102 (5.4) 4 (0.2) 230 (12.1) 1 (0.05)

  Other urban areas 121 (6.5) 75 (4) 5 (0.3) 180 (12.4) 1 (0.04)

  Rural areas 93 (4.3) 84 (3.9) 2 (0.1) 163 (7.5) 1 (0.06)

NS4, Nationwide School Sight Sampling Survey; VA, visual acuity.
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study was 52% for astigmatism (64 of 123 cases), 66.2% 
for myopia (145 of 219 cases), 61.5% for strabismus (8 of 
13 cases) and 63.6% for hyperopia (7 of 11 cases).

DISCUSSION
This study represents the largest and most rigorous eval-
uation to date of VA among children aged 6–15 years old 
in Armenia since its independence in 1991. The SBVS- I 
successfully screened 22 600 children in every region of 
Armenia, from which a nationally representative NS4 
cohort of 5944 children was derived. Overall, 15% of 
children failed the initial VA screen; 9.7% were found 
to have some form of visual impairment and 0.05% had 
blindness. The majority of children with VI had treatable 
refractive errors. The study revealed a statistically signif-
icant association between gender, age and geographical 

region and prevalence of VI. Girls, children aged 10–15 
years old, and children living in Yerevan and other urban 
areas all had higher prevalence of VI. This urban–rural 
difference is consistent with other published studies.23

There are very few studies of VA among schoolchildren 
in Armenia. In 2000, the American University of Armenia 
conducted the Summer Camps Visual Impairment Project, 
which screened 3307 children aged 6–17 attending summer 
camp in three regions of Armenia, and found that 11% 
had refractive errors.24 A 2011 study of 112 socially vulner-
able children in Yerevan reported an 18.8% prevalence of 
refractive errors.25 Finally, in 2017, Giloyan et al26 screened 
1260 schoolchildren in Yerevan and Gegharkunik (a rural 
area) as part of their study to assess the prevalence of risk 
factors for developing myopia and found a prevalence of 
18% for myopia, 3.4% for hyperopia and 3.2% for astigma-
tism. Similar to our research, they also reported that children 
living in Yerevan had more VI.

Throughout the world, VI impacts children and their fami-
lies, hindering academic success, career opportunities and 
social life.27 Programmes to screen school- aged children in 
LMICs, while challenging, can be safe and effective tools to 
reduce the burden of VI and decrease healthcare costs, and 
have been implemented in several countries.1 28–30 Table 4 
provides a brief summary of a sample of other SBVS studies 
for context.31–38 Our study is comparable with others in terms 
of size and scope, with VI and refractive error prevalence 
within the same range. It is important to note that there is 
significant variability across studies in protocols, diagnostic 
definitions and data collection, so there are limitations to the 
generalisability of the findings of any one study. The under-
lying causes of visual impairment are heterogeneous and 
include genetic, developmental, environmental and socio-
economic factors, further limiting how meaningful it might 
be to compare across countries.23

A significant strength of our initiative is the continuum- 
of- care approach applied to the SBVS algorithm, which 
ensured that all children with an abnormal screen had 
access to additional services, including IBP, same- day eval-
uation with an ophthalmologist in school and vouchers 

Table 3 Comprehensive eye examination findings

Comprehensive eye 
examination findings (n=365 
patients) Patients, n (%) Passed IBP, n

Amblyopia 9 (2.5) 0

Low hyperopia* 75 (20.5) n/a

Moderate hyperopia† 25 (6.8) n/a

High hyperopia 11 (3) 2

Low myopia 187 (51.2) 25

Moderate myopia 28 (7.7) 12

High myopia 4 (1.1) 3

Strabismus 13 (3.8) 2

Astigmatism 123 (33.7) 17

Anisometropia 3 (0.8) 0

Congenital cataract 1 (0.3) 0

Congenital glaucoma 1 (0.3) 0

*Findings in at least one eye, alone or in combination with other 
findings.
†Low and moderate hyperopia cases were counted only if they 
were diagnosed in combination with other diagnoses.
IBP, instrument- based photoscreening; n/a, not available.

Table 4 Summary of representative studies of SBVS in LMICs

Study Country
Publication 
year

Age 
(years)

Sample 
size (n)

VI 
threshold

Prevalence of 
VI (%)

Prevalence of refractive 
errors (%)

Megbelayin and Asana31 Nigeria 2013 9–21 1175 ≤6/9 6.9 51

Kumah et al32 Ghana 2013 12–15 2435 ≤6/12 3.7 71.7

Naidoo et al33 South Africa 2003 5–15 4890 ≤6/12 1.4 63.6

Murthy et al34 India 2002 5–15 6447 ≤6/12 6.4 81.7

Paudel et al35 Vietnam 2014 12–15 2238 ≤6/12 19.4 92.7

Hashim et al36 Malaysia 2008 6–12 712 ≤6/12 7.7 90.7

Salomao et al37 Brazil 2018 11–14 2441 ≤6/12 4.8 76.8

Sauer et al38 Peru 2016 5–18 380 ≤6/9 8.9 Not reported

Current study Armenia 2021 6–15 5934 ≤6/12 9.7 86.8

LMICs, low- income and middle- income countries; SBVS, school- based vision screening; VI, vision impairment.
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for free comprehensive eye examinations at nearby 
specialised eye clinics. This approach is new for Armenia 
and can serve as a model for government- led public 
health initiatives for periodic eye screenings in schools. 
Our experience during the COVID- 19 global pandemic 
has helped us identify ways in which this programme 
could be changed to minimise personal contact by using 
telemedicine and telehealth, mobile apps, etc. This ‘digi-
tization’ of SBVS could be synergistic with other initiatives 
in Armenia meant to provide children and their fami-
lies with more health literacy resources and connect 
individuals to healthcare services through the internet. 
Other strengths of this study include its large, nationally 
representative sample size, robust statistical design and 
cross- sector collaboration with multiple stakeholders.

The sensitivity of our IBP was lower than other studies 
in the literature. Barugel et al39 reported that the sensi-
tivity of the Spot Vision Screener in detecting myopia 
was 84.61% and for astigmatism 78.57%, while we found 
sensitivities of 66% and 52%, respectively. Peterseim et 
al40 found a sensitivity of 77.17% in detecting strabismus 
compared with 61% in our study.40 Other studies consis-
tently report overall sensitivity for detecting refractive 
errors to be greater than 80%.39–42 One possible expla-
nation for the lower sensitivity in our study was the IBP 
settings. For example, the cut- off for myopia on IBP 
was ≥−1.00 D (consistent with local practice in Armenia), 
but the comprehensive eye examination could have 
detected lower values. Given the differences in popula-
tions, methods and analyses, it is difficult to interpret this 
difference in sensitivity findings, but they may represent 
an opportunity to optimise our implementation of and 
adherence to IBP protocols.

There are certain limitations to our study. All forms, 
including demographic surveys, medical histories and 
voucher forms, were completed by hand by parents, so in 
some cases information was missing or illegible. Among 
the 403 children who had comprehensive eye examina-
tions, complete data were only available for analysis for 
365 of them, representing nearly 10% data loss. The 
voucher system, while innovative, also had setbacks. Only 
about half of all families issued a voucher actually had a 
comprehensive eye examination, despite being provided 
information about the importance of further evaluation 
and treatment. One reason for this is that parents would 
have had to travel to the nearest city or the capital to 
be examined, which could be a significant limitation for 
some families in rural regions. It is possible that some 
families received follow- up care with an ophthalmologist 
not associated with our study or organisation, although 
this is less likely in rural regions where the AECP may be 
the only provider of eye health services. Lack of parental 
awareness of childhood visual disorders and their conse-
quences may have also played a role.16 Half of parents 
were not aware that their children had VI, according 
to self- reported data. This further suggests that a 
significant number of schoolchildren do not undergo 
appropriate visual examination on admission to school 

or periodically thereafter, despite the existence of rele-
vant requirements.

CONCLUSION
Our results show that a national SBVS programme is 
feasible in Armenia. For the first time since the 1990s, 
new data are available to calculate the prevalence of VI 
and blindness among Armenian schoolchildren aged 
6–15 years old. This study shows that the majority of 
visual abnormalities among this population are due to 
treatable refractive errors. Our findings stress the impor-
tance of regular eye examinations of schoolchildren for 
early detection, prevention and treatment of VI. The 
continuum- of- care approach can serve as a model for 
other screening programmes and could be easily repli-
cated throughout Armenia. Finally, there is a need for 
additional public education raising awareness among 
parents, school staff and children about vision problems 
and the importance of eye health.
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