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Highlights

« Personal interventions to reduce exposure to nighttime light pollution were analyzed.
« The use of blackout curtains in the bedroom was the most common intervention.

« Overall 65.0% of adults aged 18-64 years had implemented >1 intervention.

Abstract

Objectives: Exposure to nighttime light pollution has a multidimensional environmental impact and is associated with harmful health effects. This
study aimed to characterize individual interventions to reduce nighttime light exposure among adults in Poland and to identify factors associated with
the implementation of individual interventions to reduce nighttime light exposure. Material and Methods: This is a secondary analysis of data obtained
from the nationwide cross-sectional survey conducted in December 2024 in a representative sample of 5006 adults (18-64 years) in Poland. Respon-
dents were asked about the implementation of 5 different interventions to reduce nighttime light exposure. Results: Among all respondents (N = 5006),
the most common intervention to reduce nighttime light exposure was the use of blackout curtains in the bedroom (41.4% of respondents), followed by
limiting screen time in the evening (17.6% of respondents). Among the respondents, 14.7% declared turning off indicator lights on electronic devices
or using light bulbs with a warmer color. The least common method was using an eye mask (3.9% of respondents). In total, 65% of respondents had
implemented >1 individual intervention to reduce exposure to nighttime light pollution. Age 18-44 years, having a full-time or part-time job, good fi-
nancial situation, having sleep problems, and looking for health-related information were significantly associated (p < 0.05) with the implementation
of >1 intervention to reduce exposure to nighttime light pollution. The most important factor associated with the intervention to reduce exposure to
nighttime light pollution was active seeking health information (OR = 2.17, 95% CI: 1.9-2.48, p < 0.001). There was no significant impact of gender,
educational level or place of residence (p > 0.05). Conclusions: This study revealed a gap in the implementation of individual interventions to reduce
exposure to nighttime light pollution among adults in Poland. There is an urgent need to promote the prevention of environmental hazards like light
pollution among adults in Poland. Int ] Occup Med Environ Health. 2025;38(5):559-71
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INTRODUCTION

Nighttime light pollution can be defined as excessive, mis-
directed, or obtrusive use of artificial light during night-
time hours, that alters natural patterns of light and dark-
ness in the environment [1-3]. The most common sources
of nighttime light pollution are: streetlights, billboards,
residential lighting, industrial facilities, and vehicle head-
lights [1,2]. Moreover, light pollution can be caused by
blue light emitted by the display screens (e.g., smart-
phones, TV screens, tablets, computer screens, and other
mobile devices) [4]. Nighttime light pollution is a growing
environmental issue that results from intensified urbaniza-
tion and industrialization [2,5]. It is estimated that even
80% of the global population can be exposed to light pol-
lution [2,5].

Exposure to nighttime light pollution has a multidi-
mensional environmental impact, including ecosystem
disruption, affecting nocturnal wildlife, altering plant
growth, and contributing to skyglow [1,2,4,6]. Moreover,
exposure to exposure to nighttime light affects human
health [2,3,7]. Exposure to nighttime light pollution is as-
sociated with circadian and endocrine rhythms disrup-
tion and causes sleep disturbances, affects sleep quality, in-
creases stress levels, affects metabolic functions as well as
increases the risk of cardiovascular diseases [1-4,7]. More-
over, exposure to nighttime light pollution may increase
the risk of some hormone-dependent cancers like breast or
prostate cancer [7,8]. Night shift working is recognized by
the International Agency for Research on Cancer (IARC)
as a probable human carcinogen (group 2A) [9]. Some pa-
pers also linked exposure to nighttime light pollution with
increased risk of obesity and mental disorders [10,11].
Exposure to light at night is also associated with hyper-
uricemia [12].

Prevention of environmental hazards is 1 of the indivi-
dual interventions that may be implemented as a part of
a healthy lifestyle. Most public health policies and envi-

ronmental health interventions are focused on air pollu-
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tion and noise pollution [13,14]. However, there is a lack of
representative data on light pollution prevention measures
implemented at the individual level. Personal mitigation
strategies include limiting exposure to nighttime light,
including the use of blackout curtains in the bedroom,
limiting exposure to blue light, and changing lighting
(from harsh and intense light to warm colors) [1-3].
In Poland, issues related to nighttime light pollution are
underrecognized in public health policy and there were
no nationwide campaigns on individual interventions to
reduce nighttime light exposure.

Therefore, this study aimed to characterize individual in-
terventions to reduce nighttime light exposure among
adults in Poland as well as to identify factors associated
with the implementation of individual interventions to

reduce nighttime light exposure.

MATERIAL AND METHODS

Study design

This study constitutes a secondary analysis of data ob-
tained from the nationwide cross-sectional survey enti-
tled Health Prevention and Health Inequalities [15], con-
ducted in December 2024 by the National Centre for
Health Policy and Health Inequalities at Cardinal Stefan
Wyszynski University, Warsaw, Poland. The original da-
taset was generated under a contractual agreement with
the Polish Ministry of Education and Science (Agreement
No. MEiN/2023/DP1/2717, dated October 13, 2023) [15].
The original dataset was made accessible under a policy
permitting free-of-charge data use for scientific research
purposes upon formal request to the Centre [15]. Raw da-
tasets were acquired and analyzed following secondary
analysis standards. A similar methodological approach

was used in a previously published study [16].

Population
The dataset was derived from a cross-sectional survey tar-

geting a nationally representative sample of Polish adults
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aged 18-64 years [15,16]. Data collection was executed by
ARC Rynek i Opinia [17], a professional public opinion
polling company, on behalf of the National Centre for
Health Policy and Health Inequalities [15]. The survey was
administered online via a dedicated IT system. The sam-
pling framework included stratification by gender, age
group, educational attainment, and size of place of resi-
dence. National demographic statistics, as published by
Statistics Poland, were utilized to address the sample’s de-
mographic structure [18].

Measures

Individual interventions to reduce nighttime light exposure
were assessed using the following survey item: “Which of
the following interventions to reduce nighttime light expo-
sure do you perform?” Available response options included:
“Tuse blackout curtains in the bedroom,” “I turn off the in-

» ««

dicator lights on electronic devices,” “I limit the screen

» <

time in the evening,” “I replace light bulbs with ones with

» <

a warmer color;” “none of the above” Each item had dichot-
omous response options (yes/no).
Moreover, for the purposes of this analysis, 8 questions on

personal characteristics were used.

Ethics

This secondary data analysis followed the guidelines of
the Helsinki Declaration. Participation in the study was
voluntary and anonymous, with informed consent ob-
tained from all respondents during the data collection
process. The study protocol received ethical approval
from the Bioethics Committee at the Medical University
of Warsaw (Approval No. AKBE/56/2025).

Statistics

Statistical analyses were conducted using IBM SPSS Sta-
tistics v. 29.0 (IBM Corp., Armonk, NY, USA). Sampling
weights were applied to ensure demographic representa-

tiveness. Descriptive statistics were calculated and pre-

sented as frequencies and percentages. The x? test was
used to assess associations between categorical vari-
ables. A multivariable logistic regression model was de-
veloped to identify factors associated with the adoption
of 21 individual intervention to reduce nighttime light
exposure. The 5 intervention-related items were aggre-
gated into a single binary outcome variable. As there is
a lack of scientific data on the factors associated with pre-
vention of light pollution among adults in Poland, the au-
thors decided to analyze factors associated with the im-
plementation >1 individual intervention to reduce night-
time light exposure. Model fit was evaluated using Cox
and Snell and Nagelkerke R* statistics. Associations were
reported as odds ratios (ORs) with 95% confidence inter-
vals (CIs). A p-value of <0.05 was considered statistically

significant.

RESULTS

In the analyzed group (N = 5006), men constituted 50.1%.
The age range of the respondents was 18-64 years. The mean
age was 41.8 years (SD = 12.59 years) and the median was
42 years. Gender did not differ in the mean age (p = 0.163).
Primary or vocational education was held by 31.8% of the
respondents, secondary education by 37.9%, and higher
education by 30.3%. Urban residents accounted for 59.4%,
and rural residents for 40.6%. Over 75% of the respondents
were employed (57.2% full-time and 18.0% part-time or
casual). Detailed data are presented in Table 1.

Among all respondents (N = 5006), the most common in-
tervention to reduce nighttime light exposure was the use
of blackout curtains in the bedroom (41.4% of respon-
dents). Among females, those aged 18-24 years more often
declared use of blackout curtains in the bedroom compared
to those aged 45-64 years (49.5% vs. 37.6%, p < 0.001).
There were no significant age differences (p = 0.793) in the
use of blackout curtains among males. The second most
common intervention to reduce nighttime light exposure

was limiting screen time in the evening (17.6% of respon-
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Table 1. Characteristics of the study population based on the data
from secondary analysis and original datasets generated in in the study
among 5006 Poles aged 18—64 years, December 2024, Poland

Participants
Variable (N =5006)
n %
Gender
male 2506 50.1
female 2500 499
Age
18-24 years 541 10.8
25-34 years 990 19.8
35-44 years 1326 265
45—64 years 2149 429
Educational level
primary or vocational 1593 31.8
secondary 1896 379
higher 1518 303
Place of residence
rural area 2035  40.6
city
<100 000 inhabitants 1581 316
100 000—499 000 inhabitants 789 15.8
>500 000 inhabitants 601 12.0
Employment
yes
full-time 2862 572
part-time 902 18.0
no 1242 2438

Self-assessment of financial situation

“we have enough for everything and we're saving 999 19.9
for the future”

“we have enough for everything without any 977 19.5
special sacrifices, but we're not saving for
the future”

“we live frugally and therefore have enough for 1805  36.0
everything”

“we live very frugally to save for major purchases” 679 13.6
“we only have enough money for basic needs 547 109

or we don't have enough money for even
the cheapest food”

562 IJOMEH 2025;38(5)

dents). Males aged 25-34 years (22.1%) were most likely to
limit screen time in the evening, compared to those aged
45-64 years (13.0%, p < 0.005). There were no statistically
significant differences in this form of individual interven-
tion among females (p = 0.067). Another individual in-
tervention to reduce nighttime light exposure was turning
oft indicator lights on electronic devices (14.7% of respon-
dents) and using light bulbs with a warmer color (14.7% of
respondents). The least common method was using an eye
mask (3.9% of respondents). Detailed data are presented
in Figure 1.

Among all respondents (N = 5006), 65% had imple-
mented >1 individual intervention to reduce exposure to
nighttime light pollution. The highest percentage was ob-
served in the youngest age group, 18-24 years (71.4%),
and the lowest in the oldest group, 45-64 years (60%).
The highest percentage of respondents who implemented
>1 individual intervention to reduce exposure to night-
time light pollution was in the group with higher educa-
tion (68.2%), and the lowest in the group with primary or
vocational education (59.4%, p < 0.001). People working
full-time (65.7%) or part-time (72.8%) more often im-
plemented interventions to reduce exposure to nighttime
light pollution than those who were not working (57.4%,
p <0.001). Among the most affluent, 71.7% implemented
>1 individual intervention to reduce exposure to night-
time light pollution, compared to the poorest groups
where only 58% implemented individual interventions to
reduce exposure (p < 0.001). Respondents who reported
sleep problems occurring a few times a week (72.4%)
more often implemented >1 individual intervention to
reduce exposure to nighttime light pollution compared to
those who did not experience such problems at all (56.3%,
p < 0.001). However, gender (p = 0.147) and place of res-
idence (p = 0.192) did not influence the obtained re-
sults. Detailed data, including specific methods of lim-
iting exposure to nighttime light pollution, are presented
in Table 2.
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A multivariable logistic regression model predicting
implementation of >1 intervention to reduce exposure
to nighttime light pollution yielded a Cox and Snell R
of 0.068 and a Nagelkerke R* of 0.094. Younger individ-
uals were more likely to implement interventions to re-
duce exposure to nighttime light pollution. For those
aged 18-24 years, the odds were 46% higher than for
those aged 45-64 years (OR = 1.46, 95% CI: 1.17-1.82).
Part-time workers were 62% more likely to implement
>1 intervention to reduce exposure to nighttime light
pollution (OR = 1.62, 95% CI: 1.33-1.96), compared to
those who did not work. For those working full-time,
these odds were 29% higher (OR = 1.29, 95% CI: 1.1-1.5).
The wealthiest individuals were 60% more likely to im-
plement intervention to reduce exposure to night-
time light pollution (OR = 1.6, 95% CI: 1.26-2.03)
than those who lacked the means to even afford food.
Those who reported sleep problems in the last 3 months
were more likely to implement interventions to reduce
exposure to nighttime light pollution. Those who experi-
enced sleep problems daily or almost daily were 34% mo-
re likely to implement intervention to reduce exposure to
nighttime light pollution (OR = 1.34, 95% CI: 1.09-1.64)
than those who had no sleep problems. Respondents who
experienced sleep problems several times a week had
a 76% higher odds of implementing intervention to re-
duce exposure to nighttime light pollution (OR = 1.76,
95% CI: 1.46-2.12) compared to those who did not ex-
perience sleep problems. People who actively sought
health information had a 117% higher odds of imple-
menting intervention to reduce exposure to nighttime
light pollution (OR = 2.17, 95% CI: 1.9-2.48) compared
to those who did not seek health information. There were
no significant associations (p > 0.05) between gender,
educational level, and place of residence and the im-
plementation of >1 intervention to reduce exposure to
nighttime light pollution. Detailed data are presented
in Table 3.

18—24 years
(N=276)

25-34 years
(N=503)

3544 years
(N=671)

Males

45-64 years
(N=1056)

Overall
(N'=2506)

18—24 years
(N=265)

25-34 years
(N=1487)

3544 years
(N=1655)

Females

45-64 years
(N=1094)

QOverall
(N'=2500)

18—24 years
(N="541)

25-34 years
(N=990)

35—44 years
(N=1326)

All respondents

45—64 years
(N=2149)

Overall
(N'=5006)

0 10 20 30 40 50 60
Respondents [%]

Intervention

I blackout curtains in the bedroom

I [imit screen time

I turning off indicator lights on electronic devices
I using warmer light bulbs

I using an eye mask

Figure 1. Individual interventions to reduce exposure to nighttime
light pollution by age and gender in the study among 5006 Poles
aged 18—64 years, December 2024, Poland
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Interventions
[%]

Table 2. Individual interventions to reduce exposure to nighttime light pollution by sociodemographic variables in the study among 5006 Poles aged 18—64 years, December 2024, Poland — cont.
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(65.0%)

devices
(14.7%)

(17.6%)

(41.4%)

<0.001 <0.001 <0.001 <0.001 <0.001

<0.001

Looking for health-related

information

50.1

23
4.6

1.7

17.6

73

17.8

10.5

35.8

1475
3531

no

71.2

20.6

438

yes

Bolded are statistically significant values.

DISCUSSION

This study provides comprehensive data on individual in-
terventions to reduce exposure to nighttime light pollu-
tion, implemented in a representative sample of working
adults in Poland. Overall, 65% of adults aged 18-64 years
had implemented >1 individual intervention to reduce
exposure to nighttime light pollution. The use of blackout
curtains in the bedroom was the most common inter-
vention to reduce exposure to nighttime light pollution
(41.4% of respondents). Age 18-44 years, having a full-
time or part-time job, good financial situation, having
sleep problems, and looking for health-related informa-
tion were significantly associated (p < 0.05) with the im-
plementation of >1 intervention to reduce exposure to
nighttime light pollution. There was no significant impact
(p > 0.05) of gender, educational level, and place of resi-
dence on the implementation of >1 intervention to reduce
exposure to nighttime light pollution.

Prevention of environmental hazards is often omitted in
public health policies in Poland, and most educational
activities focus on air pollution prevention measures.
In addition to population interventions aimed at reducing
exposure to environmental hazards, personal interven-
tions play a crucial role in preventing environmental haz-
ards. Encouraging individuals to implement lifestyle be-
haviors that reduce exposure to environmental factors
that can harm health is important [7]. Urban planning
strategies aimed at reducing exposure to nighttime light
in cities and dark-sky policies, including, among others,
urban lighting management and rules for the use of neon
signs and billboards, are basic population-based strate-
gies to mitigate exposure to nighttime light pollution [7].
In this study, individual interventions to reduce nighttime
light exposure were analyzed. Each of 5 interventions ana-
lyzed in this study protects against a specific source of light
pollution. Using blackout curtains in the bedroom was
the most prevalent intervention to reduce nighttime light

exposure (41.4% of respondents). Blackout curtains may
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Table 3. Factors associated with the implementation of >1 individual intervention to reduce exposure to nighttime light pollution
in the study among 5006 Poles aged 18—64 years, December 2024, Poland

Variable p OR (95% Cl)
Gender
male 0.835 0.99 (0.87-1.12)
female ref. ref.
Age
18-24 years <0.01 146 (1.17-1.82)
25-34 years <0.01 1.29(1.09-1.53)
35—44 years <0.05 1.21(1.04-1.41)
45—64 years ref. ref.
Educational level
primary or vocational ref. ref.
secondary 0.267 1.09 (0.94-1.26)
higher 0.804 1.02(0.86-1.22)
Place of residence
rural area ref. ref.
city
<100 000 inhabitants 0.162 1.11(0.96-1.28)
100 000—499 000 inhabitants 0.969 1(0.83-1.19)
>500 000 inhabitants 0.675 0.96 (0.78-1.17)
Employment
yes
full-time <0.01 1.29(1.1-1.5)
part-time <0.001 1.62 (1.33-1.96)
no ref. ref.
Self-assessment of financial situation
“we have enough for everything and we're saving for the future” <0.001 1.6 (1.26-2.03)
“we have enough for everything without any special sacrifices, but we're not saving for the future” <0.05 1.31(1.04-1.65)
“we live frugally and therefore have enough for everything” 0.267 1.13(0.91-1.39)
“we live very frugally to save for major purchases” 0.404 0.9(0.71-1.15)
“we only have enough money for basic needs or we don't have enough money for even the cheapest food” ref. ref.
Sleep problems in the last 3 months
yes
daily or almost daily <0.01 1.34(1.09-1.64)
a few times a week <0.001 1.76 (1.46-2.12)
a few times a month <0.001 1.69 (1.43-2.01)
<1/month <0.001 1.45(1.2-1.74)
no ref. ref.

1JOMEH 2025;38(5) 567
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Table 3. Factors associated with the implementation of >1 individual intervention to reduce exposure to nighttime light pollution

in the study among 5006 Poles aged 18—64 years, December 2024, Poland — cont.

Variable p OR (95% Cl)
Looking for health-related information
no ref. ref.
yes <0.001 2.17(1.9-2.48)

Ref. — reference.
Bolded are statistically significant values.

protect from artificial light from outdoor spaces, including
traffic, streetlamps, and billboards. This intervention may
be particularly important in highly urbanized areas [7].
However, in this study, there were no differences in the use
of blackout curtains by place of residence.

Blue light from the screens is also a significant source of
light pollution [4]. Nighttime smartphone use is associated
with decreased sleep quality, lower sleep efficiency, high
perceived stress, and severe depressive symptoms [19,20].
In the present study, only 17.6% of adults declared lim-
iting screen time in the evening.

Multiple papers around the world raised the need to in-
crease public health activities aimed at education on
the role of limiting smartphone use and avoiding use of
smartphones during bedtime [19-21]. Findings from the
current study are in line with global scientific literature
and also underline the need to implement educational
campaigns on limiting smartphone use and other mobile
devices before going to bed or during bedtime [20-22].
In the present study, 14.7% of respondents declared using
warmer light bulbs or turning off indicator lights on elec-
tronic devices. Warmer light source indoors positively af-
fects the production of the sleep hormone melatonin that
have a positive impact on sleep [23]. Only 3.9% of re-
spondents used an eye mask. This group may be the most
exposed to nighttime light pollution, e.g., due to the housing
conditions and living with other people (e.g., 22 people
sleeping in 1 room, who have different habits and sleeping

hours).
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In multivariable logistic regression, age, having a full-time
or part-time job, financial situation, having sleep prob-
lems, and looking for health-related information were sig-
nificantly associated (p < 0.05) with the implementation of
>1 intervention to reduce exposure to nighttime light pol-
lution. Younger age groups are more likely to report im-
plementing interventions to reduce nighttime light pol-
lution. This is likely because the topic of light pollution is
relatively new and information about it reaches audiences
through new media, which younger generations use more
often. The influence of age may indicate the significant
role of social media in disseminating information on en-
vironmental hazards prevention methods. Working adults
were more likely to implement interventions to reduce ex-
posure to nighttime pollution that may result from the fact
that they must pay special attention to the timing and
length of their sleep due to the need to go to work. Good
economic status is often associated with better health, in-
cluding protection from environmental hazards [24]. Sim-
ilarly, in this study, the wealthy groups were more likely
to implement interventions to reduce nighttime light pol-
lution compared to those with worse economic condi-
tions. As expected, having sleep problems was associated
with the implementation of interventions to reduce night-
time light pollution exposure. Those who experience sleep
problems may seek methods that improve their quality of
sleep, including limiting factors such as light pollution ex-
posure that can disturb sleep. The strongest factor affecting

the implementation of interventions to reduce light pollu-
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tion in the model was seeking health information. It can
be assumed that higher health literacy translates into pre-
ventive action. This observation requires further investi-
gations and a separate study that measures health literacy
levels and the implementation of preventive measures to
limit environmental hazards.

There was no significant impact (p > 0.05) of gender, ed-
ucational level, and place of residence on the implemen-
tation of >1 intervention to reduce exposure to nighttime
light pollution. This observation suggests that demo-
graphic factors are less important when related to the pre-
vention of environmental hazards, and other variables play
a higher role.

Practical implications

This study provides data on the prevention of environ-
mental hazards — nighttime light pollution among adults
in Poland. The level of implementation of individual inter-
ventions to reduce exposure to nighttime light pollution is
relatively low, with blackout curtains as the most common
interventions implemented in Poland. Findings from this
study also show socio-demographic differences in the im-
plementation of nighttime light pollution prevention mea-
sures among adults aged 18-64 years in Poland. Health in-
formation seeking was the most important variable associ-
ated with the implementation of >1 intervention to reduce
exposure to nighttime light pollution. This observation un-
derlines the role of health literacy in the prevention of en-
vironmental hazards and points out the need for further
studies. This study underlines the need to implement na-
tionwide public health campaigns on individual interven-
tions to reduce exposure to nighttime light pollution, es-
pecially those simple measures that can be implemented

with low or even no cost in households.

Limitations
This study is based on secondary data analysis of an ex-

isting dataset obtained from a cross-sectional survey con-

ducted via computer-assisted web interviews (CAWI),
which constitutes a primary methodological limitation.
The scope of the analysis was constrained by the variables
available in the original dataset, which was specifically ac-
quired for this research. Only 5 individual interventions
to reduce exposure to nighttime light pollution were ex-
amined. Five individual interventions analyzed in this
study do not exhaust the entire scope of possible actions
aimed at reducing nighttime light pollution (e.g., wearing
amber or orange blue-blocking glasses, use electronic de-
vices with blue-light blocking filters). There were no spe-
cific measures of exposure in households. Outdoor and in-
door exposures were not measured. However, even using
satellite images and measuring light pollution would have
been imprecise and would have added little to the study.
Given the self-reported nature of the data, the potential
for recall bias cannot be excluded. The CAWI method was
used so households [18] that do not have Internet access
(around 5% of households in Poland) were excluded from
this study.

CONCLUSIONS

There is a gap in the implementation of individual in-
terventions to reduce exposure to nighttime light pol-
lution among adults in Poland. Use of blackout curtains
in the bedroom is the most common intervention, with
low implementation of limiting screen time in the eve-
ning, which is an easy and non-cost intervention that
can be widely implemented. Age, working status, finan-
cial status, having sleep problems, and attitudes towards
health information seeking were significantly associated
with the implementation of individual interventions to re-
duce exposure to nighttime light pollution. There is an ur-
gent need to promote the prevention of environmental
hazards among adults in Poland and to implement wide-
spread education on how to recognize harmful environ-
mental factors and respond when exposed to nighttime
light pollution.
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