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ABSTRACT:
Computer vision syndrome (CVS) is a combination

of eye and vision problems associated with the use of dig-
ital devices. CVS affects the eyesight, visual comfort and
occupational productivity of workers due to the different
symptoms computer users and staff experience: ocular dis-
comfort, headache, dry eye, blurred vision etc.

 Aim of the study: To assess the symptoms of CVS
in a software company in Varna by subjective and objec-
tive tests and prescribe measures for prevention.

Materials and methods: 40 participants - 31 men
and 9 women were distributed with a valid questionnaire
regarding common symptoms of CVS. The group was tested
with the Schirmer test to measure the tear film quantity. Par-
ticipants have passed a medical exam by an ophthalmolo-
gist before the study.

Results:
• 11 or 27,5% of the participants in the question-

naire have reached  score ≥6 – have CVS
• 10 or 25 % of the participants in the Schirmer test

have reached results < 5mm. in the tear strip
• The gender distribution shows 3 women (33.33%)

and 8(25.8%) of men have CVS by questionnaire study and
3(33.33%) of women and 7(22.6%) of men based on
Schirmer test have dry eye as asymptom of CVS.

Conclusion: The results of the study predispose to
further evaluation and tracking of the symptoms of CVS
among this occupational group. All of the participants are
aware of Ordinance No. 7 related to health and safety work
conditions with VDT’s and received information regarding
the physiological work-rest regime. Occupational risk of
CVS  can be reduced with early diagnose, assessment and
prevention of the symptoms.
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ment, digital eyestrain,

INTRODUCTION:
In the modern digital age, the use of electronic de-

vices is crucial for almost all occupations and parts of the
industry. The important economic role of the IT industry
on both developed and developing countries leads to in-
creased need for health prophylaxis among the staff for bet-
ter working ability and reduction of occupational-related

pathology. Computer vision syndrome represents combina-
tion of eye and vision problems associated with the use of
computers and all types of digital devices. The most com-
mon reported symptoms of CVS are ocular discomfort, head-
ache, asthenopia, dry eye, blurred vision.Studies show that
64 to 90 % of computer users report these symptoms after
prolonged use [1].  A survey of 419 computer users in In-
dia showed that about 46.3% of the users experienced mul-
tiple symptoms either during or after computer work: itch-
ing in the eyes, pain,sensitivity, redness, tears in excess,
dryness, blurred vision and discoloration of objects [2].
CVS symptoms are strongly influenced by the visual de-
mand and duration of the task  [3]. Use of blue blocking
filters has an unproven impact on reducing the symptoms
of CVS [4]. People who spent more than  4  hours working
at a  computer display experience a greater incidence of
the symptoms [5]. A ten years study of visual fatigue re-
ports that it is related to the time of use by VDT workers
[5].  A comparison between symptoms of CVS reported that
their severity and score were more increased after visual
tasks on a computer than those done on hard copy fixa-
tion [6]. Prevention strategies like providing an ergonomic
work environment and practice through proper education
and implementation of ergonomic workplace policies are
the main elements of the management of CVS [7].

MATERIAL AND METHODS:
During a periodical medical examination of work-

ers in IT company, a group of 40 participants-31 men and
9 women was studied. The average age of the participants
is 28±0,5 years. The studied group of employees was di-
vided according to their work experience to less or more
than 5 years. All of the participants use more than 4 hours
per day of digital devices.

Methods: The studied group was distributed with a
valid questionnaire regarding common symptoms of CVS.
The questionnaire assesses the frequency and intensity of
16 symptoms using a single rating scale [8]. To the group
was conducted a Schirmer tear strip test to measure the tear
film. All of the tested participants have undergone medi-
cal examination by an ophthalmologist before the start of
the study-all of them are declared to be free of any diseases
that contraindicate study with the questionnaire [8].
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RESULTS:
• 11 or 27,5% of the participants in the question-

naire have reached  score ≥6 – considered to suffer CVS
[Fig1]

• 10 or 25 % of the participants in the Schirmer test
have reached results lower  than  5mm. in the tear strip-
considered to have a dry eye (Fig. 1)

Fig. 1. Comparison of the results of symptoms

Fig. 3. Comparison of the results on the basis of work
experience

• The gender distribution shows 3 women or 33.33
% and 8 or 25.8% of men are considered to suffer CVS
based on the questionnaire, and 3 or 33.33 % of women
and 7 or 22.6% of men on the basis of Schirmer test have
dry eye symptoms (Fig. 2)

Fig. 2. Distribution of the symptoms by gender
among the staff

• Staff with experience more than 5 years suffer more
from the symptoms of CVS than those with less than 5 years.
(Fig. 3)

DISCUSSION:
All of the participants in the study were instructed

regarding health and safety rules for work with VDT’s and
strictly follow them during the workday [9]. Instructions
and educational seminars regarding ergonomic safety in the
office also are distributed to the workers regularly. Occu-
pational exposure to VDT’s increases the risk of refraction
abnormalities.

 A study of the ophthalmological status of 455 work-
ers in Bulgaria divided into 2 groups-staff with workday
less than 4 hours and staff with shift more than 4 hours [10].
From those with shift more than 4 hours- 65 % have refrac-
tion anomalies, and the group with half workday shift has
54 % diagnosed with refraction anomalies staff members
[10]. The most common refraction anomalies reported were
myopia, presbyopia and hypermetropia [10]. A study reports
increased blood flow to m.orbicularis oculi during compu-
ter work is a cause for eye pain [11], and increased load on
m.orbicularis oculi during computer tasks is related to
visual fatigue [11].  The use of progressive computer
glasses has low quality evidence on the reduction of symp-
toms of CVS [12]. A 10-year study on video display termi-
nal (VDT) workers reports no connection between visual
fatigue and age, gender and years of work in this occupa-
tional field [5]. Relationship  between visual fatigue and
refractive disorders was also not proven [5]. Dry eye is a
common symptom of CVS. A study on Japanese VDT work-
ers reports 30 percent of the studied group suffers from dry
eye syndrome [13]. The use of eye drops and a proper er-
gonomic work environment improve dry eye symptoms
among computer users [14]. Due to Covid 19 pandemic and
online education by children, an increase in the symptoms
of CVS was discovered [15]. The tear osmolarity test is more
efficient in diagnosing dry eye and has the highest sensi-
tivity rather than other tests performed for assessment of
dry eye syndrome [16]. Studies with TearLabOsmolarity
System give data for the relationship between tear hyper-
osmolarity and dry eye syndrome [17].
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CONCLUSION:
The results of the study predispose to further evalu-

ation and tracking of the symptoms of CVS among this oc-
cupational group. All of the participants are aware of Ordi-
nance No. 7 related to health and safety work conditions
with video display terminals and are distributed with in-

formation regarding physiological work-rest regimes.
Therapy with teardrops and vitamins are distributed to the
diagnosed with CVS. Occupational risk of CVS can be re-
duced with early diagnose, proper assessment and preven-
tion of the symptoms.

REFERENCES:
for preventing and treating eye symp-
toms in computer users. Cochrane Da-
tabase Syst Rev. 2018 Apr 10;4(4):
CD009877. [PubMed]

13. Nakaishi H, Yamada Y. Abnor-
mal tear dynamics and symptoms of
eyestrain in operators of visual display
terminals. Occup Environ Med. 1999
Jan;56(1):6-9. [PubMed]

14. Coles-Brennan C, Sulley A,
Young G. Management of digital eye
strain. Clin Exp Optom. 2019 Jan;
102(1):18-29. [PubMed]

15. Mohan A, Sen P, Shah C, Jain
E, Jain S. Prevalence and risk factor
assessment of digital eye strain among
children using online e-learning dur-
ing the COVID-19 pandemic: Digital
eye strain among kids (DESK study-1).
Indian J Ophthalmol. 2021 Jan;69(1):
140-144. [PubMed]

16. Lemp MA, Bron AJ, Baudouin
C, Benítez Del Castillo JM, Geffen
D, et al. Tear osmolarity in the diagno-
sis and management of dry eye dis-
ease. Am J Ophthalmol. 2011 May;
151(5):792-798.e1. [PubMed]

17. Versura P, Campos EC.
TearLab® Osmolarity System for diag-
nosing dry eye. Expert Rev Mol Diagn.
2013 Mar;13(2):119-29. [PubMed]

Please cite this article as: Nikolov PN. Computer vision syndrome: Review and methods for assessment. J of IMAB.
2021 Apr-Jun;27(2):3823-3825. DOI: https://doi.org/10.5272/jimab.2021272.3823

Received: 26/11/2020; Published online: 29/06/2021


