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Abstract
Introduction and Objective. Digital eye strain (DES) comprises ocular and visual symptoms linked to prolonged use of digital 
devices. The aim of the study is to assess screen exposure, preventive visual hygiene behaviours, DES-related symptoms, 
and factors associated with preventive practices among adults in Poland.�  
Materials and Method. A cross-sectional CAWI survey was conducted in March 2026 among a nationwide quota sample 
of adults in Poland. Data were collected using the Computer-Assisted Web Interview (CAWI) technique. �  
Results. A total of 1,090 adults participated. More than half reported at least 3 h of daily screen time on a typical working day, 
while 27.7% used no preventive visual hygiene behaviours. Regular breaks were reported by 31.9% and proper room lighting 
by 36.1%. In multivariable logistic regression analysis, higher education (aOR: 1.87; 95%CI: 1.38–2.54; p<0.001), occupational 
activity (aOR: 1.60; 95%CI: 1.16–2.19; p=0.004), wearing spectacles or contact lenses (aOR: 2.11; 95%CI: 1.54–2.88; p<0.001), 
diagnosed eye conditions (aOR: 2.08; 95%CI: 1.47–2.93; p<0.001), and longer screen exposure (p<0.05), were independently 
associated with using at least one preventive behaviour. About one-quarter frequently reported burning or irritated eyes 
(24.9%), tearing (24.6%), blurred vision (25.3%), and difficulty maintaining visual focus (24.1%). DES-related symptoms differed 
by gender, age, occupational status, vision correction, diagnosed eye conditions, and screen exposure (p<0.05). �  
Conclusions. Daily screen exposure and DES-related symptoms were common among adults in Poland, while preventive 
visual hygiene behaviours were insufficiently implemented. Public health interventions are needed to promote evidence-
based visual hygiene and reduce discomfort related to prolonged use of digital devices.
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INTRODUCTION

The global socio-economic development and rapid expansion 
of digital technologies has led to increased daily exposure to 
electronic screens [1, 2]. Computers, smartphones, tablets, and 
other digital devices, are commonly used for occupational, 
educational, as well as recreational activities [3]. Remote 
work and education during the COVID-19 pandemic also 
led to widespread implementation of screen-based online 
communication tools by different socio-demographic groups 
[4, 5]. Modern technology facilitates and supports human 

functioning across numerous areas of daily life [6]. However, 
the health consequences associated with prolonged digital 
device use have become an increasing public health concern 
[2, 3].

Prolonged digital screen use has been associated with 
multiple adverse health consequences, including visual 
disturbances, musculoskeletal disorders, sleep impairment, 
reduced physical activity, and negative effects on mental 
health [7]. Digital eye strain (DES), also called computer vision 
syndrome (CVS) is a group of ocular and visual symptoms 
associated with the prolonged use of digital devices [8, 9]. 
DES symptoms commonly include burning or irritated eyes, 
dryness, blurred vision, eye fatigue, light sensitivity, visual 
focusing difficulties, and headaches [8–10]. DES is considered 
a multifactorial condition resulting from prolonged near 
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work, reduced blink rate, increased accommodative and 
vergence demands, improper viewing distance, poor lighting 
conditions, screen glare, and inadequate ergonomic practices 
during digital device use [8–10]. Previous studies indicate 
that DES symptoms may affect more than half of digital 
device users worldwide [10].

Preventive visual hygiene behaviours play an important role 
in reducing the risk of DES and limiting visual discomfort 
associated with prolonged screen use [7, 8]. Preventive 
strategies for DES include taking regular breaks during 
screen use, maintaining appropriate viewing distance and 
posture, ensuring adequate lighting conditions, optimizing 
workplace ergonomics, and using lubricating eye drops when 
needed [11]. However, scientific evidence suggests that public 
awareness of preventive eye health measures remains limited 
[10, 12, 13].

Since joining the European Union in 2004, Poland 
has experienced substantial socio-economic and digital 
transformation, accompanied by rapid adoption of digital 
technologies, widespread Internet access, and growing 
use of digital public and e-health services [14]. In 2024, 
approximately 96% of Polish households had Internet access, 
while smartphones and digital media became integral 
components of everyday life across all age groups [15]. 
The increasing use of digital devices has also become an 
important public health and educational issue, particularly 
in the context of growing debate regarding smartphone use 
among school-aged children and adolescents [16].

In Poland, the burden of eye conditions and visual 
complaints is increasing, raising also concerns regarding 
the long-term ophthalmic consequences of intensive digital 
device use [17]. Previously published data on DES are focused 
on selected occupational groups, students or healthcare 
professionals [10, 12, 13]. There is a gap in nationwide research 
on preventive visual practices and DES prevention methods 
among adults in Poland.

OBJECTIVE

The aim of the study is to assess daily screen exposure, 
preventive visual hygiene behaviours, and digital eye 
strain–related symptoms in a nationwide sample of adults 
in Poland, as well as to identify factors associated with the 
implementation of at least one preventive visual hygiene 
behaviour.

MATERIALS AND METHOD

Study design and population. This cross-sectional survey 
was  carried out between 13 – 17 March 2026 among a 
nationwide sample of adults in Poland. Data were collected 
using the Computer Assisted Web Interview (CAWI) 
technique. The data collection process was conducted by a 
public opinion survey company (Nationwide Research Panel 
Ariadna), based on a study protocol and methods provided 
by the authors [18].

Participants were selected from an online research panel of 
over 100,000 registered and verified individuals [18]. Quota-
based sampling was applied, with stratification by gender, 
age, and place of residence. The sampling structure reflected 
the demographic distribution of the Polish adult population, 

based on official demographic data published by Statistics 
Poland [19]. In Poland, approximately 96% of households 
have Internet access; therefore, the CAWI technique used 
in this study allowed for obtaining a nationwide sample of 
adults in Poland [18].

Invitations to participate in the study were distributed via 
e-mail and SMS messages [18]. Each respondent received an 
individualized link to the online questionnaire hosted on a 
secure platform managed by the Nationwide Research Panel 
Ariadna [18]. In cases of non-response, participants with 
matching socio-demographic characteristics were invited to 
participate in order to maintain the previously predefined 
quotas. There were no missing answers. Similar methodology 
was used in previously published nationwide cross-sectional 
studies from Poland [20, 21].

The study followed the principles expressed in the 
Declaration of Helsinki. Participation in the study was 
voluntary and anonymous; informed consent was obtained 
from all participants. The study protocol was reviewed 
and approved by the Bioethics Committee at the Centre of 
Postgraduate Medical Education, Warsaw, Poland (Decision 
No. 3/2026 of 11 February 2026).

Study questionnaire. The study questionnaire consisted of 
16 questions addressing selected aspects of eye health, visual 
behaviours, and factors related to the use of digital devices. 
The questionnaire was developed by the authors based on a 
review of the current literature [7–13].

Daily screen time during a typical working day was 
assessed using a single-choice question regarding the total 
time spent using digital devices or screens (e.g., smartphone, 
computer, tablet, or television).

Visual hygiene practices during screen use were assessed 
using a multiple-choice question including eight predefined 
behaviours, such as taking regular breaks, maintaining 
appropriate screen distance and lighting, using lubricating 
eye drops, blue-light filters, or computer glasses. Respondents 
who selected at least one listed behaviour were classified as 
using visual hygiene practices during screen use.

DES-related symptoms experienced within the past 7 
seven days were assessed using nine questions regarding 
the frequency of ocular and visual symptoms associated 
with prolonged screen use, including burning eyes, blurred 
vision, eye pain, headache, light sensitivity, and difficulty 
maintaining visual focus. Responses were recorded using a 
five-point Likert scale ranging from ‘never’ to ‘daily’.

A pilot study was conducted among 18 adults who 
completed the questionnaire twice with a 7-day interval. 
Based on the pre-test results, four items were revised to 
improve clarity and consistency. The kappa coefficients for 
key items ranged from 0.64 – 0.92.

Statistical analysis. Statistical analyses were conducted using 
IBM SPSS Statistics version 29 (IBM Corp., Armonk, NY, 
USA). Categorical variables were presented using frequencies 
and proportions. Cross-tabulations and chi-square tests were 
used to compare categorical variables. Logistic regression 
analyses were performed to identify factors associated with 
the use of at least one visual hygiene practice during screen 
use. In the first step, bi-variable logistic regression models 
were applied for each independent variable. Variables selected 
based on literature review and those statistically significant 
in bivariable analyses were included in the multivariable 
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logistic regression model. Results were presented as odds 
ratios (ORs) with 95% confidence intervals (95%CIs). A 
statistically significance level was set at p < 0.05.

RESULTS

A total of 1,090 adults participated in the study (Tab. 1) 
– 54.1% were female, 29.6% were aged 60 years or older, 
and 45.9% had higher education. Most respondents were 
occupationally active (61.5%), wore spectacles or contact 
lenses (69.3%), and 35.4% declared an eye condition diagnosed 
by a doctor. Detailed characteristics of the study population 
are presented in Table 1.

Daily screen exposure and preventive visual hygiene 
practices among adults in Poland. Most respondents 
reported spending 3–4 h (31.5%) or 5–6 h (20.2%) daily 
in front of screens during a typical working day (Tab. 2). 
Regular breaks from screen exposure were reported by 31.9% 
of respondents, while 36.1% ensured proper room lighting 
during screen use. Lubricating eye drops were used by 17.3% 
of participants, and 15.8% reported using computer glasses 
with blue-light filtering lenses. Notably, more than one-
quarter of respondents (27.7%) declared that they did not use 
any preventive visual hygiene practices (Tab. 2).

Socio-demographic differences in preventive visual 
hygiene behaviours among adults in Poland. Preventive 
visual hygiene behaviours significantly differed according to 
selected socio-demographic and health-related characteristics 
(Tab. 3). Respondents with higher education, those wearing 
spectacles or contact lenses, individuals with diagnosed 
eye conditions, and participants with longer daily screen 
exposure, more frequently reported the use of preventive 
visual hygiene practices (p<0.05). Ensuring proper room 
lighting, taking regular breaks, and maintaining appropriate 
screen distance were among the most commonly reported 
behaviours across most subgroups.

Factors associated with the use of preventive visual hygiene 
behaviours among adults in Poland. In multivariable 
logistic regression analysis (Tab. 4), higher education (aOR: 
1.87; 95%CI: 1.38–2.54; p<0.001), occupationally active 

Table 1. Characteristics of the study population (n=1090)

Variable n %

Gender

  female 590 54.1

  male 500 45.9

Age [years]

  18–29 139 12.8

  30–39 220 20.2

  40–49 205 18.8

  50–59 203 18.6

  60+ 323 29.6

Higher education

  yes 500 45.9

  no 590 54.1

Currently married

  yes 586 53.8

  no 504 46.2

Place of residence

  rural area 432 39.6

  city below 20,000 residents 142 13.0

  city from 20,000 to 99,999 residents 207 19.0

  city from 100,000 to 499,999 residents 171 15.7

  city ≥ 500,000 residents 138 12.7

Having children under 18 years

  yes 275 25.2

  no 815 74.8

Occupational status

  active 670 61.5

  passive 420 38.5

Self-declared financial status

  good 510 46.8

  moderate 424 38.9

  bad 156 14.3

Wearing spectacles or contact lenses

  yes 755 69.3

  no 335 30.7

Eye condition diagnosed by a doctor

  yes 386 35.4

  no 704 64.6

Table 2. Daily screen exposure and preventive visual hygiene practices 
among adults in Poland (n=1090)

How much total time do you usually spend in front of all types of screens or 
displays during a typical working day (e.g., smartphone, computer, tablet, or 
television)?

n %

  Less than 1 hour 32 2.9

  1–2 hours 137 12.6

  3–4 hours 343 31.5

  5–6 hours 220 20.2

  7–8 hours 126 11.6

  9–10 hours 96 8.8

  More than 10 hours 78 7.2

  Difficult to say 58 5.3

Which of the following practices do you use while working or studying in front of 
a screen? Please select all that apply.

  I take regular breaks (e.g., every 30–60 minutes) and look 
  into the distance or rest my eyes from screens

348 31.9

  I consciously blink more often or remind myself to blink 145 13.3

  I position the screen at an appropriate distance  
  (“arm’s length”) and height

306 28.1

  I ensure proper room lighting and use a lamp  
  when it gets dark

393 36.1

  I use lubricating eye drops 189 17.3

  I increase font size or screen magnification 193 17.7

  I use blue-light filters (e.g., night mode on devices) 145 13.3

  I use computer glasses with blue-light filtering lenses 172 15.8

  Other (please specify) 4 0.4

  I do not use any eye care or vision protection practices 302 27.7
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Table 3. Socio-demographic differences in preventive visual hygiene behaviors among adults in Poland (n=1090).

I take regular 
breaks and 

look into the 
distance or rest 
my eyes from 

screens

I consciously 
blink more 

often or 
remind myself 

to blink

I position the 
screen at an 
appropriate 

distance (“arm’s 
length”) and 

height

I ensure proper 
room lighting 

and use a lamp 
when it gets 

dark

I use lubricating 
eye drops

I increase font 
size or screen 
magnification

I use blue-light 
filters (e.g., 

night mode on 
devices)

I use computer 
glasses with 

blue-light 
filtering lenses

Variable % p % p % p % p % p % p % p % p

Gender

female (n=590) 32.5 0.6 13.4 0.9 28.1 0.9 40.3 0.001 20.2 0.01 20.8 0.003 20.8 0.003 17.1 0.2

male (n=500) 31.2 13.2 28.0 31.0 14.0 14.0 14.0 14.2

Age [years]

18–29 (n=139) 28.1 0.3 11.5 0.04 26.6 0.08 23.7 <0.001 17.3 0.7 13.7 0.002 13.7 0.002 15.8 0.5

30–39 (n=220) 30.9 19.1 26.8 34.5 15.9 12.3 12.3 19.5

40–49 (n=205) 28.3 13.7 21.5 31.7 16.1 13.7 13.7 15.1

50–59 (n=203) 33.5 9.4 30.0 38.9 16.3 21.2 21.2 13.3

60+ (n=323) 35.6 12.4 32.5 43.3 19.8 23.5 23.5 15.2

Higher education

yes (n=500) 36.6 0.002 15.6 0.04 33.4 <0.001 46.0 <0.001 20.4 0.01 20.0 0.07 20.0 0.07 19.4 0.003

no (n=590) 28.0 11.4 23.6 27.6 14.7 15.8 15.8 12.7

Currently married

yes (n=586) 32.8 0.5 12.1 0.2 27.8 0.8 37.7 0.2 16.6 0.5 16.0 0.1 16.0 0.1 15.5 0.8

no (n=504) 31.0 14.7 28.4 34.1 18.3 19.6 19.6 16.1

Place of residence

rural area (n=432) 30.8 0.3 13.2 0.4 24.5 0.1 33.3 0.04 14.4 0.1 15.3 0.2 15.3 0.2 15.5 0.9

city below 20,000 
residents (n=142)

25.4 16.2 24.6 28.2 14.8 16.9 16.9 13.4

city from 20,000 to 
99,999 residents 
(n=207)

34.8 13.5 31.4 39.1 19.8 16.9 16.9 16.4

city from 100,000 
to 499,999 
residents (n=171)

35.7 14.6 32.7 40.4 21.1 20.5 20.5 15.8

city ≥ 500,000 
residents (n=138)

33.3 8.7 31.9 42.8 21.0 23.9 23.9 18.1

Having children 
under 18 years

yes (n=275) 28.0 0.1 12.4 0.6 24.0 0.08 32.7 0.2 14.9 0.2 14.9 0.2 14.9 0.2 14.9 0.6

no (n=815) 33.3 13.6 29.4 37.2 18.2 18.7 18.7 16.1

Occupational status

active (n=670) 32.2 0.8 14.9 0.04 28.7 0.6 35.8 0.8 18.4 0.3 16.7 0.3 16.7 0.3 18.7 <0.001

passive (n=420) 31.4 10.7 27.1 36.4 15.7 19.3 19.3 11.2

Self-declared 
financial status

good (n=510) 30.0 0.4 12.9 0.8 26.9 0.5 37.3 0.7 16.9 0.5 16.9 0.4 16.9 0.4 14.7 0.5

moderate (n=424) 34.2 13.2 30.0 35.4 18.9 19.6 19.6 17.5

bad (n=156) 32.1 14.7 26.9 34.0 14.7 15.4 15.4 14.7

Wearing spectacles 
or contact lenses

yes (n=755) 35.1 <0.001 13.4 0.9 31.1 <0.001 40.4 <0.001 20.9 <0.001 21.3 <0.001 21.3 <0.001 21.1 <0.001

no (n=335) 24.8 13.1 21.2 26.3 9.3 9.6 9.6 3.9

Eye condition 
diagnosed by a 
doctor

yes (n=386) 34.7 0.1 15.3 0.2 31.1 0.1 42.2 0.002 28.8 <0.001 22.8 0.001 22.8 0.001 21.2 <0.001

no (n=704) 30.4 12.2 26.4 32.7 11.1 14.9 14.9 12.8

Self-reported 
screentime exposure
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status (aOR: 1.60; 95%CI: 1.16–2.19; p=0.004), wearing 
spectacles or contact lenses (aOR: 2.11; 95%CI: 1.54–2.88; 
p<0.001), diagnosed eye conditions (aOR: 2.08; 95%CI: 
1.47–2.93; p<0.001), and longer daily screen exposure, 
were independently associated with the use of at least one 
preventive visual hygiene behaviour (Tab. 4). Respondents 
who reported difficulty estimating their daily screen time 
were significantly less likely to use preventive behaviours 
(p<0.05).

Frequency of digital eye strain–related symptoms among 
adults in Poland. Burning or irritated eyes (24.9%), excessive 
tearing (24.6%), blurred or unclear vision (25.3%), and 
difficulty maintaining visual focus after prolonged screen 
use (24.1%) were among the most commonly reported digital 
eye strain–related symptoms experienced often, very often, 
or daily during the past 7 seven days. Frequent eye pain 
was reported by 17.8% of respondents, while 21.3% declared 
frequent light sensitivity. Detailed frequencies of digital eye 
strain–related symptoms are presented in Table 5.

I take regular 
breaks and 

look into the 
distance or rest 
my eyes from 

screens

I consciously 
blink more 

often or 
remind myself 

to blink

I position the 
screen at an 
appropriate 

distance (“arm’s 
length”) and 

height

I ensure proper 
room lighting 

and use a lamp 
when it gets 

dark

I use lubricating 
eye drops

I increase font 
size or screen 
magnification

I use blue-light 
filters (e.g., 

night mode on 
devices)

I use computer 
glasses with 

blue-light 
filtering lenses

less than 1 hour 
(n=32)

9.4 <0.001 6.3 0.01 6.3 <0.001 9.4 <0.001 3.1 <0.001 0.0 0.02 0.0 0.02 9.4 <0.001

1–2 hours (n=137) 27.0 10.2 15.3 33.6 15.3 16.1 16.1 15.3

3–4 hours (n=343) 31.8 11.7 30.0 40.2 15.5 20.1 20.1 10.8

5–6 hours (n=220) 34.1 15.5 32.7 36.8 18.2 17.3 17.3 15.5

7–8 hours (n=126) 41.3 16.7 32.5 40.5 16.7 21.4 21.4 22.2

9–10 hours (n=96) 43.8 21.9 37.5 40.6 31.3 17.7 17.7 22.9

more than 10 
hours (n=78)

32.1 15.4 34.6 48.5 28.2 21.8 21.8 29.5

difficult to say 
(n=58)

8.6 1.7 6.9 8.6 1.7 5.2 5.2 6.9

Table 4. Factors associated with the use of at least one preventive visual hygiene behaviour among adults in Poland (n=1090).

Do you usually use sunglasses with UV protection? – yes

Bivariable Logistic
Regression

Multivariable Logistic
Regression

Variable n % OR (95%CI) p aOR (95%CI) p

Gender

female (n=590) 73.7 0.3 1.17 (0.90–1.52) 0.3

male (n=500) 70.6 Reference

Age [years]

18–29 (n=139) 72.7 0.7 Reference

30–39 (n=220) 72.3 0.98 (0.61–1.58) 0.9

40–49 (n=205) 68.3 0.81 (0.50–1.30) 0.4

50–59 (n=203) 74.9 1.12 (0.69–1.83) 0.6

60+ (n=323) 73.1 1.02 (0.65–1.60) 0.9

Higher education

yes (n=500) 79.8 <0.001 2.04 (1.55–2.69) <0.001 1.87 (1.38–2.54) <0.001

no (n=590) 65.9 Reference Reference

Currently married

yes (n=586) 71.2 0.4 0.89 (0.68–1.16) 0.4

no (n=504) 73.6 Reference

Place of residence

rural area (n=432) 68.8 0.04 Reference Reference

city below 20,000 residents (n=142) 68.3 0.98 (0.65–1.47) 0.9 0.87 (0.56–1.37) 0.6

city from 20,000 to 99,999 residents (n=207) 73.9 1.29 (0.89–1.87) 0.2 1.08 (0.72–1.62) 0.7

city from 100,000 to 499,999 residents (n=171) 80.1 1.83 (1.20–2.81) 0.005 1.32 (0.83–2.09) 0.2

city ≥ 500,000 residents (n=138) 75.4 1.39 (0.90–2.15) 0.1 0.87 (0.54–1.41) 0.6

Having children under 18 years

yes (n=275) 66.9 0.02 Reference 0.02 1.43 (1.01–2.01) 0.04
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Socio-demographic differences in digital eye strain–related 
symptoms among adults in Poland. The frequency of digital 
eye strain–related symptoms significantly differed (p<0.05) by 
gender, age, occupational status, use of spectacles or contact 
lenses, diagnosed eye conditions, and daily screen exposure 
(Tab. 6). Frequent symptoms were more commonly reported 
by women, younger respondents, individuals with diagnosed 
eye conditions, and participants wearing spectacles or contact 
lenses. Higher prevalence of symptoms was also observed 
among respondents reporting longer daily screen exposure 
and among those who reported using at least one preventive 
visual hygiene behaviour.

DISCUSSION

This cross-sectional study provides nationwide data on daily 
screen exposure, preventive visual hygiene behaviours, and 
DES-related symptoms among adults in Poland. A significant 
proportion of adults reported frequent DES-related symptoms. 
Significant socio-demographic differences in DES-related 
symptoms were observed, with women, younger adults, 
individuals with diagnosed eye conditions, respondents 
wearing spectacles or contact lenses, and participants with 
longer daily screen exposure more frequently reporting 
DES-related symptoms. The implementation of preventive 
visual hygiene behaviours remained insufficient despite the 
widespread daily screen exposure. In this study, respondents 
with higher education, occupationally active individuals, 

Do you usually use sunglasses with UV protection? – yes

Bivariable Logistic
Regression

Multivariable Logistic
Regression

no (n=815) 74.1 1.42 (1.05–1.90) Reference

Occupational status

active (n=670) 75.1 0.01 1.43 (1.09–1.87) 0.01 1.60 (1.16–2.19) 0.004

passive (n=420) 67.9 Reference Reference

Self-declared financial status

good (n=510) 72.2 0.7 1.12 (0.75–1.66) 0.6

moderate (n=424) 73.3 1.19 (0.79–1.78) 0.4

bad (n=156) 69.9 Reference

Wearing spectacles or contact lenses

yes (n=755) 78.9 <0.001 2.79 (2.11–3.69) <0.001 2.11 (1.54–2.88) <0.001

no (n=335) 57.3 Reference Reference

Eye condition diagnosed by a doctor

yes (n=386) 82.6 <0.001 2.39 (1.76–3.24) <0.001 2.08 (1.47–2.93) <0.001

no (n=704) 66.6 Reference Reference

Self-reported screentime exposure

up to 2 hours (n=169) 63.9 <0.001 Reference Reference

3–4 hours (n=343) 75.8 1.77 (1.19–2.64) 0.005 1.89 (1.23–2.88) 0.003

5–6 hours (n=220) 73.6 1.58 (1.02–2.44) 0.04 1.46 (0.92–2.32) 0.1

≥ 7 hours (n=300) 81.3 2.46 (1.61–3.77) <0.001 1.95 (1.22–3.10) 0.005

difficult to say (n=58) 24.1 0.18 (0.09–0.35) <0.001 0.20 (0.10–0.42) <0.001

Table 5. Frequency of digital eye strain–related symptoms reported during the past 7 days among adults in Poland (n=1090).

During the past 7 days, how often have you experienced the following symptoms associated with digital screen use? Please select one response for each symptom.

never rarely often very often daily

n (%) n (%) n (%) n (%) n (%)

Burning or irritated eyes 444 (40.7) 375 (34.4) 197 (18.1) 57 (5.2) 17 (1.6)

Foreign body sensation in the eye 499 (45.8) 368 (33.8) 155 (14.2) 53 (4.9) 15 (1.4)

Excessive tearing 388 (35.6) 434 (39.8) 202 (18.5) 50 (4.6) 16 (1.5)

Eye redness 522 (47.9) 357 (32.8) 162 (14.9) 37 (3.4) 12 (1.1)

Blurred or unclear vision 430 (39.4) 384 (35.2) 196 (18.0) 59 (5.4) 21 (1.9)

Eye pain 573 (52.6) 330 (30.3) 126 (11.6) 48 (4.4) 13 (1.2)

Headache 436 (40.0) 421 (38.6) 164 (15.0) 53 (4.9) 16 (1.5)

Light sensitivity 515 (47.2) 342 (31.4) 158 (14.5) 57 (5.2) 18 (1.7)

Difficulty maintaining visual focus after prolonged screen use 468 (42.9) 359 (32.9) 193 (17.7) 49 (4.5) 21 (1.9)
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Table 6. Socio-demographic differences in frequent digital eye strain–related symptoms among adults in Poland (n=1090).

During the past 7 days, how often have you experienced the following symptoms associated with digital screen use? – combined responses “often”, “very often” and 
“daily”

Burning or 
irritated eyes

Foreign body 
sensation in 

the eye

Excessive 
tearing

Eye redness Blurred or 
unclear vision

Eye pain Light 
sensitivity

Difficulty 
maintaining 

visual 
focus after 
prolonged 
screen use

Variable % p % p % p % p % p % p % p % p

Gender

female (n=590) 29.0 <0.001 23.6 0.01 26.8 0.07 19.7 0.8 26.9 0.2 19.7 0.02 23.4 0.08 26.1 0.1

male (n=500) 20.0 16.8 22.0 19.0 23.4 14.2 19.0 21.8

Age [years]

18–29 (n=139) 36.0 0.01 29.5 0.02 35.3 0.003 29.5 0.001 33.1 0.04 32.4 <0.001 36.0 <0.001 31.7 0.02

30–39 (n=220) 25.9 21.8 24.1 23.2 25.5 24.5 25.0 25.5

40–49 (n=205) 24.9 22.0 25.4 17.1 27.3 18.5 23.4 27.3

50–59 (n=203) 22.2 17.7 27.1 19.2 26.1 11.8 19.2 24.1

60+ (n=323) 21.1 16.4 18.3 13.9 20.1 8.0 12.7 18.0

Higher education

yes (n=500) 23.4 0.3 20.2 0.8 21.8 0.04 18.6 0.6 25.8 0.7 16.6 0.7 21.0 0.8 24.0 0.9

no (n=590) 26.1 20.7 26.9 20.0 24.9 17.6 21.7 24.2

Currently married

yes (n=586) 27.0 0.08 20.1 0.8 25.3 0.6 19.3 0.9 27.3 0.1 17.2 0.9 22.4 0.4 24.6 0.7

no (n=504) 22.4 20.8 23.8 19.4 23.0 17.1 20.2 23.6

Place of residence

rural area (n=432) 23.4 0.8 19.9 0.6 21.8 0.3 18.8 0.5 25.2 0.6 15.5 0.7 19.0 0.6 22.9 0.4

city below 20,000 
residents (n=142)

27.5 24.6 28.2 23.9 30.3 17.6 23.9 29.6

city from 20,000 to 99,999 
residents (n=207)

25.6 21.3 26.1 20.3 25.6 17.9 23.7 25.6

city from 100,000 to 
499,999 residents (n=171)

26.9 20.5 28.7 19.3 24.0 20.5 21.1 20.5

city ≥ 500,000 residents 
(n=138)

23.2 16.7 22.5 15.2 21.7 16.7 23.2 24.6

Having children under 18 
years

yes (n=275) 28.4 0.1 20.7 0.9 26.9 0.3 21.1 0.4 29.8 0.04 22.2 0.01 28.4 0.001 28.7 0.04

no (n=815) 23.7 20.4 23.8 18.8 23.8 15.5 19.0 22.6

Occupational status

active (n=670) 26.3 0.2 22.7 0.02 27.0 0.02 21.9 0.01 27.6 0.03 21.8 <0.001 24.6 <0.001 27.2 0.003

passive (n=420) 22.6 16.9 20.7 15.2 21.7 9.8 16.2 19.3

Self-declared financial 
status

good (n=510) 24.9 0.9 20.8 0.8 24.3 0.9 19.6 0.9 26.5 0.7 19.4 0.1 20.0 0.5 25.7 0.2

moderate (n=424) 25.2 20.8 24.8 18.9 24.3 16.0 22.2 24.3

bad (n=156) 23.7 18.6 25.0 19.9 24.4 12.8 23.7 18.6

Wearing spectacles or 
contact lenses

yes (n=755) 30.6 <0.001 25.2 <0.001 28.3 <0.001 23.3 <0.001 29.9 <0.001 20.4 <0.001 24.4 <0.001 29.3 <0.001

no (n=335) 11.9 9.9 16.1 10.4 14.9 9.9 14.6 12.5

Eye condition diagnosed by 
a doctor

yes (n=386) 42.5 <0.001 34.7 <0.001 37.0 <0.001 31.1 <0.001 39.4 <0.001 29.3 <0.001 37.6 <0.001 39.1 <0.001

no (n=704) 15.2 12.6 17.8 12.9 17.6 10.5 12.5 15.9

Self-reported screentime 
exposure

AAEMAnnals of Agricultural and Environmental MedicineONLINE FIRST

ONLINE FIRST

ONLINE FIRST

ONLINE FIRST



Agnieszka Kamińska, Radosław Sierpiński, Agata Olearczyk, Aysel Galbinur , Tural Galbinur, Maciej Kamiński﻿﻿﻿ et al. Screen time, preventive visual hygiene behaviours…

those wearing spectacles or contact lenses, individuals with 
diagnosed eye conditions, and participants with longer 
daily screen exposure, were more likely to report the use of 
preventive visual hygiene behaviours.

In this study, more than half of adults in Poland reported 
spending at least 3 h daily in front of digital screens during 
a typical working day, with more than one-fifth declaring 
screen exposure of 5–6 h per day. This observation confirms 
high prevalence of prolonged screen exposure in the adult 
population [11, 12]. Similar patterns of prolonged screen 
exposure in adults were reported in other European countries 
and the United States [9, 10]. Prolonged screen exposure is 
considered as one of the most important lifestyle-related 
factors affecting eye health and associated with DES-related 
symptoms [8, 10]. Prolonged screen time exposure may result 
from increased digitalization of occupational, educational, 
and reactional activities [2, 3].

In this study, regular breaks during screen exposure (31.9%) 
and maintaining proper room lighting (36.1%) were the most 
commonly reported preventive visual hygiene behaviours 
among adults in Poland. However, more advanced preventive 
measures, such as the use of lubricating eye drops (17.3%) 
or computer glasses with blue-light filtering lenses (15.8%), 
were implemented less frequently. Notably, more than one-
quarter of respondents declared that they did not use any 
preventive visual hygiene behaviours. This observation 
suggest relatively low public awareness of preventive visual 
hygiene behaviours among adults in Poland [10, 22]. Similar 
gaps in the implementation of preventive visual hygiene 
behaviours have also been reported in studies conducted 
in different countries. A study among university students 
in Jamaica demonstrated that preventive ergonomic and 
visual hygiene practices were inconsistently applied despite 
the high prevalence of computer vision syndrome symptoms 
[22]. Similarly, a study conducted in Saudi Arabia during the 
COVID-19 pandemic reported prolonged screen exposure 
accompanied by suboptimal preventive behaviours and high 
prevalence of DES-related symptoms among digital device 
users [23].

Significant differences in preventive visual hygiene 
behaviours were observed across socio-demographic and 
health-related groups. Respondents with higher education, 
those who were economically active, people wearing 
spectacles or contact lenses, participants with diagnosed 
eye conditions, and those reporting longer daily screen 
exposure had higher odds to report at least one preventive 
behaviour. This may indicate that individuals with greater 
visual demands, prior eye-related problems, or higher health 
literacy levels are more likely to implement preventive visual 
hygiene behaviours [4, 7, 8, 10]. In contrast, respondents who 
had difficulty estimating their daily screen time were less 
likely to implement preventive visual hygiene behaviours, 
which may reflect lower awareness of screen-related health 
risks and less self-monitoring of digital device use in this 
group.

In this study, a substantial proportion of adults in Poland 
self-reported the presence of frequent DES-related symptoms 
during the past 7 seven days. Burning or irritated eyes, 
excessive tearing, blurred or unclear vision, and difficulty 
maintaining visual focus after prolonged screen exposure 
were among the most commonly reported symptoms. 
Frequent light sensitivity and eye pain were also commonly 
declared by the respondents. A similar prevalence of ocular 
complaints associated with prolonged digital device use has 
been reported recently in studies conducted in Spain and 
Italy [10, 24]. In the above-mentioned studies, DES-related 
symptoms were associated with prolonged screen exposure, 
intensive online activities, and inadequate ergonomic 
practices [10, 24].

Socio-demographic differences in self-reported DES-
related symptoms were observed in the current study. 
Women more frequently reported DES-related symptoms 
which is in line with previously published data on higher 
susceptibility of dry eye symptoms among females [25]. 
High frequency of DES-related symptoms was also observed 
among young adults, which may reflect greater screen-
time exposure in youngest age groups [13]. Respondents 

During the past 7 days, how often have you experienced the following symptoms associated with digital screen use? – combined responses “often”, “very often” and 
“daily”

Burning or 
irritated eyes

Foreign body 
sensation in 

the eye

Excessive 
tearing

Eye redness Blurred or 
unclear vision

Eye pain Light 
sensitivity

Difficulty 
maintaining 

visual 
focus after 
prolonged 
screen use

less than 1 hour (n=32) 15.6 0.2 21.9 0.8 25.0 0.6 18.8 0.7 15.6 0.3 6.3 0.3 12.5 0.07 18.8 0.2

1–2 hours (n=137) 20.4 16.8 19.0 16.8 21.2 13.9 19.0 18.2

3–4 hours (n=343) 21.9 19.5 23.0 17.5 24.2 14.6 19.5 21.0

5–6 hours (n=220) 25.5 19.5 27.7 23.2 28.6 19.1 21.8 29.5

7–8 hours (n=126) 31.7 23.0 28.6 20.6 23.0 20.6 32.5 24.6

9–10 hours (n=96) 30.2 21.9 27.1 16.7 25.0 20.8 19.8 29.2

more than 10 hours 
(n=78)

28.2 23.1 21.8 21.8 33.3 20.5 17.9 26.9

difficult to say (n=58) 27.6 25.9 25.9 20.7 29.3 20.7 24.1 25.9

At least one preventive 
visual hygiene behaviour

yes (n=788) 28.8 <0.001 24.7 <0.001 27.8 <0.001 22.8 <0.001 29.7 <0.001 20.3 <0.001 25.6 <0.001 27.7 <0.001

no (n=302) 14.6 9.3 16.2 10.3 13.9 8.9 10.3 14.9
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diagnosed with eye conditions and those wearing spectacles 
or contact lenses were more likely to report DES-related 
symptoms. This observation may result from pre-existing 
eye conditions, increased visual sensitivity or higher level 
of knowledge on eye health and eye-related symptoms [10, 
23]. Higher prevalence of DES-related symptoms was also 
observed among those with longer  daily screen exposure 
that may result from the fact that prolonged screen time 
exposure led to ocular fatigue and visual discomfort [8–10]. 
As respondents implementing preventive visual hygiene 
behaviours more often reported DES-related symptoms, it 
can be hypothesized that these  preventive measures were 
implemented in response to existing symptoms rather than 
as preventive practice.

No significant urban–rural differences in the prevalence 
of DES-related symptoms were observed. However, selected 
preventive visual hygiene behaviours were more frequently 
reported by residents of urban areas, especially those living 
in medium-sized and large cities. This observation may result 
from differences in health awareness, occupational screen 
exposure, and access to eye care information and ergonomic 
practices between urban and rural populations [3].

Practical implications. There are several practical 
implications resulting from this study. A substantial 
proportion of adults in Poland reported frequent DES-
related symptoms, while the implementation of preventive 
visual hygiene behaviours remained insufficient. Public 
health interventions are needed to increase awareness of 
evidence-based preventive measures related to screen use and 
eye health. Educational campaigns should promote regular 
breaks during screen exposure, proper lighting conditions, 
appropriate viewing distance, and ergonomic workplace 
practices. Occupationally active individuals and those 
with prolonged daily screen exposure should be considered 
priority groups for preventive interventions. Moreover, 
workplace health policies and educational programmes 
should incorporate visual hygiene recommendations as part 
of broader digital health promotion strategies. Healthcare 
professionals should also provide patients with practical 
guidance regarding safe screen use and prevention of DES-
related symptoms.

Limitations of the study. This cross-sectional study is based 
on self-reported measures, therefore, recall bias and subjective 
interpretation of symptoms may occur. There was no clinical 
ophthalmologic assessment of DES symptoms and signs; 
respondents were only asked about selected DES symptoms. 
Validated clinical instruments for DES assessment were not 
used. Some patients may experience symptoms related to 
other health conditions, rather than DES. CAWI technique 
was used so those without Internet access were excluded 
from this study.

CONCLUSIONS

Daily screen exposure and DES-related symptoms were 
common among adults in Poland, while a substantial 
proportion of respondents did not report using visual hygiene 
practices during screen use. The use of preventive visual 
behaviours was more frequently observed among individuals 
with higher screen exposure, diagnosed eye conditions, and 

those wearing spectacles or contact lenses. These findings 
highlight the need for public health activities aimed at 
promoting evidence-based visual hygiene practices and 
increasing awareness of behaviours that may reduce visual 
discomfort associated with prolonged use of digital devices.
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