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Highlights

« Sunglasses use was low during cloudy spring and summer days.

« Only 44.2% respondents used sunglasses with ultraviolet (UV) protection.

« Nearly half respondents believed darker lenses provide better UV protection.

« Older age, higher education, and eye disease were associated with UV protection use.
« Targeted UV eye protection education campaigns are urgently needed.

Abstract

Objectives: Ultraviolet (UV) radiation (UVR) is an environmental risk factor for several ocular conditions. This study aimed to assess sunglasses
use patterns and awareness of UV-related eye health risks, as well as to identify sociodemographic factors associated with sunglasses use among
adults in Poland. Material and Methods: A nationwide cross-sectional survey was conducted in March 13-17, 2026 among 1090 adults in Poland.
Data were collected using the computer-assisted web interview technique. A quota-based sample was used. Sunglasses use, UV protection, outdoor
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exposure, knowledge of UVR, and barriers to use were assessed. Results: Frequent sunglasses use was reported by 58.5% of respondents on sunny
spring/summer days, but only by 23.5% on cloudy spring/summer days. Less than half of respondents (44.2%) declared using sunglasses with
UV protection, while 22.3% did not know whether their sunglasses provided such protection. Overall knowledge of UVR was relatively good, al-
though 47.2% incorrectly believed that darker lenses provide better UV protection. In multivariable logistic regression, female gender (adjusted odds
ratio [aOR] = 1.82, 95% confidence interval [CI]: 1.41-2.34, p < 0.001), occupational activity (aOR = 1.84, 95% CI: 1.35-2.52, p < 0.001), living in
cities <20 000 residents (aOR = 1.57, 95% CI: 1.04-2.35, p = 0.03), and having a doctor-diagnosed eye condition (aOR = 1.45, 95% CI: 1.11-1.90,
p =0.007) were significantly associated with frequent sunglasses use on sunny days during spring and summer. Older age (40-49 years: aOR = 1.71,
95% CI: 1.08-2.72, p = 0.02; 50-59 years: aOR = 1.93, 95% CI: 1.22-3.05, p = 0.005), higher education (aOR = 1.49, 95% CI: 1.15-1.94, p = 0.002),
occupational activity (aOR = 1.79, 95% CI: 1.28-2.51, p < 0.001), living in the largest cities (=500 000 residents: aOR = 1.79, 95% CI: 1.20-2.68,
p=0.005), and having a doctor-diagnosed eye condition (aOR = 1.67, 95% CI: 1.28-2.17, p < 0.001) were significantly associated with the use of sun-
glasses with UV protection. Conclusions: Sunglasses use among adults in Poland is insufficient, particularly under cloudy conditions, and miscon-
ceptions regarding UV protection remain common. These findings indicate the need for targeted public health interventions to improve awareness

and promote appropriate UV eye protection. Int ] Occup Med Environ Health. 2026;39(4)
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INTRODUCTION

Ultraviolet (UV) radiation (UVR) is a well-established
environmental risk factor linked to several adverse out-
comes, including skin aging, immunosuppression, and in-
creased risk of skin cancers, especially melanoma [1-5].
Except well-documented effects on skin, UVR also poses
a significant risk to eye health [3-5]. Chronic exposure
to UVR has been associated with ocular conditions like
cataract, pterygium and age-related macular degenera-
tion (AMD) [3-5]. Moreover, UVR may cause acute eye
conditions such as photokeratitis [3-6].

Ultraviolet radiation is usually divided into 3 ranges:
UV-A (315-400 nm), UV-B (280-315 nm), and UV-C
(100-280 nm). The primary components relevant to
eye health are UV-A and UV-B, as UV-C is almost com-
pletely absorbed in the atmosphere and does not reach
the Earth’s surface [7,8]. Ultraviolet A penetrates into
the eye and may induce oxidative stress that causes long-
term degenerative process. Ultraviolet B radiation is ab-
sorbed by the cornea and lens poses short-term (phote-
keratitis) and long-term (e.g., cataract formation) threats
to eye health [5-8]. Ultraviolet radiation poses a threat
for eye health not only in sunny days, but also under
such weather conditions as reduced sunlight, cloudy
days or reflection from surfaces like snow or water. These

factors contribute to cumulative ocular UV exposure
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throughout the year, not only during periods of intense
sunlight [5,6,8].

Wearing sunglasses with appropriate UV-blocking fil-
ters is considered the most effective measure for pro-
tecting the eyes against UVR. Filters such as UV400 block
nearly 100% of UV-A and UV-B radiation. Protection
against UVR does not depend on lens tint or darkness of
the lenses [9-11]. Correct and consistent use of sunglasses
with adequate UV protection is therefore essential to ef-
fectively reduce cumulative ocular exposure to UVR and
reduce risk of UVR-related eye conditions [9-12].
Scientific data suggest that preventive behaviors aimed
at reducing UV exposure to the eyes remains insuffi-
cient. The regular use of sunglass varies 30-60% of adults
using sunglasses during sunny conditions. In cloudy con-
ditions the prevalence of sunglasses use is significantly
lower. Awareness of UV-related health conditions is often
low, with substantial knowledge gaps related to expo-
sure and potential health consequences [13-18]. More-
over, misconceptions, e.g., on the darker lenses providing
better protection and limited exposure to UVR during
cloudy days are quite common [16-18]. Despite the sig-
nificant impact of UVR on eye health, there are limited
population-based data on public attitudes towards preven-
tive measures aimed at UVR protection with sunglasses
equipped with UV filters [13-18].
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Poland, is a Central European country with a temperate
climate, UV exposure is characterized by pronounced
seasonal variability, with low levels during winter and
substantially higher levels from late spring to early au-
tumn [19]. Ultraviolet exposure also occurs during winter
as a consequence of UV reflection from the snow [20].
These conditions contribute to cumulative exposures that
may be underestimated by the population [19,20].

Despite the significant influence of environmental fac-
tors on human health, media campaigns on eye protec-
tion from UVR remain limited [21]. There is a lack of pop-
ulation-based data on protective behaviors and knowledge
on UVR and eye health in Poland [15]. Moreover, evi-
dence on sociodemographic determinants of these behav-
iors is scarce, highlighting the need for studies that can in-
form targeted public health interventions. Therefore, this
study aimed to assess sunglasses use patterns and aware-
ness of UV-related eye health risks, as well as to identify
sociodemographic factors associated with sunglasses use

among adults in Poland.

MATERIAL AND METHODS

Study design and population

This cross-sectional survey was carried out 13-17 March
2026 among a nationwide sample of adults in Poland.
Data were collected using computer assisted web-in-
terview (CAWI) technique. Data collection process was
conducted by public opinion survey company (Nation-
wide Research Panel Ariadna, Warsaw, Poland), based
on a study protocol and methods provided by the au-
thors [22].

Participants were selected from an online research panel of
>100 000 registered and verified individuals [22]. A quota-
based sampling was applied, with stratification model
including gender, age and place of residence. The sam-
pling structure reflected the demographic distribution of
the Polish adult population, based on the official demo-
graphic data published by Statistics Poland [23]. In Poland,

96% of households has an Internet access, so the CAWI
technique used in this study allowed for obtaining nation-
wide sample of adults in Poland.

Invitations to participate in this study were distributed via
email and SMS. Each respondents received an individual-
ized link to the online questionnaire hosted on a secured
platform managed by the Nationwide Research Panel Ari-
adna [22]. In case of non-response, participants matching
sociodemographic characteristics were invited to main-
tain the predefined quotas. All questionnaires were fully
completed so there were no missing answers.

Methods applied in this study are consisted with proce-
dures used in previous nationwide survey studies con-
ducted in Poland [24-26].

According to the survey company, the estimated average
response rate of the Nationwide Research Panel Ariadna

is approx. 22%.

Questionnaire

The study questionnaire consisted of 16 questions ad-
dressing eye health and preventive behaviors. It was pre-
pared based on a literature review [13-21] and included
items assessing outdoor exposure, sunglasses use patterns,
UV protection, and knowledge of UVR and eye health.
Daily time spent outdoors during spring and summer
months (approx. from early April to the end of September)
was measured using a single-choice question with 6 response
categories ranging from “<30 min/day” to “>6 h/day”.
Frequency of sunglasses use in different weather and sea-
sonal conditions was assessed using a 5-point Likert scale
(never, rarely, often, very often, always), separately for
sunny and cloudy days in spring/summer and autumn/
winter. For the purpose of statistical analysis, respondents
who selected “often,” “very often,” or “always” were classi-
fied as individuals regularly wearing sunglasses. Partici-
pants were also asked whether the sunglasses they usually
use provide UV protection (yes, no, do not know, do not

own sunglasses).

1JOMEH 2026;39(4)



ORIGINAL PAPER A. KAMINSKA ET AL.

Among respondents declaring the use of UV-protective
sunglasses, the source of this knowledge was assessed
using a multiple-choice question. Participants who did not
use UV-protective sunglasses or were unsure were asked
about barriers to their use, using a multiple-response
question including lack of need, cost, discomfort, and un-
certainty about product quality.

Knowledge of UVR and eye protection was evaluated
using a series of statements rated on a 5-point Likert scale
(strongly disagree, rather disagree, rather agree, strongly
agree, and difficult to say).

A pilot study was conducted in a group of 18 adults, who
completed the questionnaire twice with a 7-day interval.
Based on this pre-test, 4 items were revised to improve
clarity and consistency. The k coefficients for key items
ranged 0.64-0.92.

Ethics

This study followed the rules expressed in Declaration of
Helsinki. The study protocol was verified and approved by
the Ethics Committee at the Center of Postgraduate Med-
ical Education (decision No. 3/2026 as of February 11,
2026). Participation in this study was voluntary and anon-
ymous. Informed consent were collected from all the par-

ticipants.

Statistical analysis

Analyses were conducted using IBM SPSS Statistics v. 29
(IBM, Armonk, NY, USA). Categorical variables were pre-
sented with frequencies and proportions. Cross-tabula-
tions and x* tests were used for the comparison of cate-
gorical variables. Logistic regression analyses were per-
formed to identify factors associated with frequent
sunglasses use and the use of sunglasses with UV pro-
tection. In the first step, bivariable logistic regression
models were applied for each independent variable. Sta-
tistically significant variables were subsequently included

in multivariable logistic regression models. Results were
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reported as odds ratios (ORs) with 95% confidence inter-
vals (CIs). A p-value of <0.05 was considered statistically

significant.

RESULTS

Data were collected from 1090 adults aged >18 years,
54.1% were females (Table 1). Most respondents lived in
rural areas (39.6%), were occupationally active (61.5%),
and assessed their financial status as good or modera-
te (85.7%). A majority reported wearing spectacles or con-
tact lenses (69.3%), while 35.4% had at least one eye con-
dition diagnosed by a doctor (Table 1).

Sunglasses use and knowledge about UVR
Respondents most often reported wearing sunglasses on
sunny days in spring and summer - 58.5% declared using
them often, very often, or always (compared to 38.3% de-
claring using them on sunny days in winter and autumn),
while use was much lower on cloudy days (23.5% in
spring/summer and 18.3% in autumn/winter) (Table 2).
Overall knowledge about UVR was relatively good,
with the majority agreeing that UV reaches the eyes on
cloudy days (74.1%), that snow reflection increases expo-
sure (75.5%), and that UV exposure is higher in moun-
tainous areas (75.1%). However, some misconceptions
persisted, as 47.2% believed that darker lenses provide
better UV protection (Table 2).

Outdoor exposure, UV protection

and barriers to sunglasses use

Most respondents spent 1-4 h outdoors daily during
spring and summer (58.3%), while only 6.2% reported
<30 min (Table 3). Less than half (44.2%) declared using
sunglasses with UV protection, and as many as 22.3% did
not know whether their sunglasses provided such protec-
tion. Among those not using UV-protective sunglasses, the
predominant reason was a lack of perceived need (81.4%),
with fewer respondents indicating high cost (16.4%) or
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Table 1. Characteristics of the study population

in a nationwide cross-sectional survey on sunglasses use, UV protection, . F();rt—lc;%l;ot)s
outdoor exposure, knowledge of UVR, and barriers, Poland, 2026 Variable -
n %
" Participants Socioeconomic— cont.
Vari
araple 0/ self-declared financial status
n 0
0od 510 46.8
Socioeconomic ?
] moderate 424 38.9
gender
bad 156 143
female 590 54.1
Medical
male 500 459
e wearing spectacles or contact lenses
755 69.3
18-29 years 139 128 yes
7
30-39 years 20 202 o 335 30
40-49 years 205 18.8 eye condition diagnosed by a doctor
50-59 years 203 18.6 ye 386 354
>60 years 323 296 no 704 646
higher education
yes 500 459
o 590 541 uncertainty about which products are reliable (10.7%) as
. barriers (Table 3).
currently married
yes 586 538
o 504 462 Factors associated with sunglasses use
place of residence in spring and summer months
rural area 432 396 Significant sociodemographic differences in sunglasses
city use were observed (Table 4). In multivariable logistic re-
<20 000 residents 14 13.0 gression the following factors were significantly associ-
20 000-99 999 residents 207 19.0 ated with higher odds of sunglasses use on sunny days
100 000499 999 residents 7 15.7 during spring and summer:
=500 000 residents 138 12.7 - female gender (adjusted OR [aOR] = 1.82, 95% CI:
having children <18 years 1.41-2.34,p < 0.001),
yes 275 25.2 - living in cities <20 000 residents (aOR = 1.57, 95% CI:
no 815 74.8 1.04-2.35, p = 0.03) or in larger cities 2100 000 resi-
number of household members dents (p < 0.05),
1(living alone) 178 16.3 - occupational activity (aOR = 1.84, 95% CI: 1.35-2.52,
2 397 36.4 p<0.001),
23 515 472 — having a doctor-diagnosed eye condition (aOR = 1.45,
occupational status 95% CI: 1.11-1.90, p = 0.007).
active 670 615 Age 50-59 years was associated with lower odds of use
passive 420 385 (aOR = 0.65, 95% CI: 0.44-0.97, p = 0.04).

1JOMEH 2026;39(4)
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Table 3. Outdoor exposure, ultraviolet (UV) protection in sunglasses, sources of knowledge, and barriers to use, nationwide cross-sectional survey,
Poland, 2026

Participants
Question
n %
On average, how much time per day do you spend outdoors during the spring and summer months
(approximately from early April to the end of September)? (N = 1090)
<30 min/day 68 6.2
30-59 min/day 152 13.9
1-2 h/day 320 29.4
3-4h/day 315 289
5-6 h/day 189 173
>6 h/day 46 4.2
Do the sunglasses you usually use have UV protection? (N = 1090)
yes 48 442
no 98 9.0
[ do not know 243 223
I do not own sunglasses 57 52
I never use sunglasses 210 19.3
How do you know that your sunglasses provide UV protection? (N = 482)
information on the frame or label (e.g., UV400) 188 39.0
assurance from the vendor (e.g., at a market stall) 47 9.8
purchased from an optical store with a UV protection guarantee 198 41.1
certificates or markings (e.g., CE) 163 33.8
difficult to say (not randomized) 17 35
Why do you not use sunglasses with UV protection? (all applicable reasons or others specified) (N = 544)
[ do not feel the need 443 81.4
sunglasses are uncomfortable (e.g., pressure on the nose, general discomfort) 45 83
the cost of UV-protective sunglasses is too high 89 16.4
I am concerned that UV filters may worsen vision or contrast 17 3.1
| see worse and less clearly when wearing UV-protective sunglasses 23 42
I do not know which brands or UV filters are reliable/safe 58 10.7
the selection is too wide and | find it difficult to choose 30 55
[ find it difficult to fit sunglasses to my face 28 5.1
| use a hat or cap instead of sunglasses 37 6.8
| am rarely exposed to sunlight 35 6.4
other reasons 9 1.7
difficult to say 201 36.9

1JOMEH 2026;39(4)



A. KAMINSKA ET AL.

ORIGINAL PAPER

ol 2l 2000 8'6¢ I 1o 0 I Pl 200°0 €S [437 eale jeins
3)U3PISAI
Joeyd
2l ey I [474 Pl €65 ¥0S ou
(65°1-86°0) (€T1-0L0) (6L1-€L0)
L0°0 STl L0089 90 €60 90 6 90 €60 90 LLS 98¢ sak
paulew Ajpuaund
ol ol 9'8¢ ol [474 ol 79§ 065 ou
(v6'L—5L°L) (60'7-67'1) (L€'1-8£°0) (€5'1-¥6'0)
2000 6v'L 1000> 79'L 100°0> 805 80 €L 80 8¢ 1’0 0Tl 10 809 005 sak
uoneINpa Jaybiy
(Lst-1ol) (t0z-88°0)
00 191 0 7EL 907 ol ol L9l ol I 4 243 s1eak 9=
(soe-tz'L) (0 e-vT'L) (8€'1-L¥"0) (85'1-09°0) (L6'0-11°0) (8L°1-85°0)
$00°0 6L ¥00°0 76'L g6y ¥0 080 60 86'0 gsL  ¥0'0 590 €0 €80 861 €07 s1eak 65—05
(tre-soL) LTtz (t5T-180) (00€-87'L) (£81-6L0) (lzz-s0'L)
200 1L 5000 06'L €er 0 Wl 2000 9%'L €L 1o wl 00 y5'L 679 S0C s1eak 60t
(Tz-180) (€97-60'L) (L7660 (65€-85°1) (r€1-65°0) (vL1-18°0)
0 yEL 200 69l oy S0 9L 1000> 8¢ rLe 90 680 0 14 565 (1144 s1eak 6£-0¢
(55T’ (tTy-89'1) (05°'7-66'0) vzt
ol ol 10'0 8¢¢  500°0 0L'e 1000> 99T 100°0> 8¢ S00 85l 000 81 1000 L'69 6¢L s1eak 6791
abe
2l [444 I 7'le ol I 0'LS 009 dlew
(8°1-6'0) (S9°1-¥6'0) (reT-1r'L) (STT-8¢1)
0 9L 70 65y 1’0 vl 1'0 €5T 100°0> [4:28 100°0> L] 100°0> /19 065 olewsy
13pusb
21WOU03010S
d (D%56) d (1D%56) d % d (1D%56) d (1D%S6) d % d (1D%56) d (D%S56) d %
4oe 40 4oe 40 4oe 40
uoissaibal uoissaibal (060L=N) uoissaibal uojssaibal (060L =N) uoissaibal uoissaibal (060L =N) u]
J1s1bo| 3jqeneAlnw J1s1bo| 3|qeealq syuedpiped  dnsiboj 3jqeLeAnnw J1s160| 3|qeiealq syjuedpiued  disiboj 3jqeneAnnw J1s16o| 3|qeuiealq syuedpiyied suapuodsay 9|qeuep

uoipajoud A yum sassejbuns buisn

fep Apnop e uo

fep uuns e uo

sAem|e 10 uaYyo A13A ‘u3o — J3wwns pue buuds ur sassejbuns buuieapy

9707 'pue|0d ‘A3AINS [EUOI}IAS-SSOI) 3PIMUOLRU
‘syinpe Buouwe uoiIaoid (An) 13]01A13N Yaim sasse|buns buisn yam pue sawwns pue buids Guinp suonipuod Apnop pue Auuns Japun asn sasse|buns uanbaly YIM pajenosse siopey *y 3jqel

39(4)

r

IJOMEH 2026

8



ORIGINAL PAPER

SUNGLASSES AND UV AWARENESS IN POLAND

A

60

100°0>

5000

S0

Jl
(6£1-090)
160
(55°'1-89°0)
w0l

P

(LS7-87'1)
601

(89°7-0T'L)
6L'L

(16'1-76°0)
43!

(8€'1-69°0)
160
(69°L—£L0)
L

L'0

00

100°0>

500

500

900

100°0>

700

80

S0

I
(96'1-26°0)
veL
(€Tz-10'1)
sl

Jal

(trz-s¢1)
L

(10°7-66'0)
'L
(907-00'1)
'l

Jal

Jal

(L£'1-66°0)
0€'L

(80°¢-1¥'1)
60'C

(80°T-70'L)
W'l

(8°1~5L0)
0L
(£9°1-8£°0)
Ll

L0°0

100°0>

900

§9¢

9ty

'Ly

A

96y

1414

14

(A3

9t

L6y

085

L6y

'Ly

0°¢y

90

7’0

00

7’0

Jl
(6v'L-750)
88°0
(80°7-LL0)
9L

JI

(ov'z-10°1)
09'L

I

(L9°'1-18°0)
L

L0

00

1000>

100

600

I
(€£1-89°0)
80'L
(L9°7-60'1)
Lol

Jal

(89°'7-St'L)
161

OLT-v60)
wl
(181-5£°0)
9L

Jal

Jal

(€07-60'1)
6L

(ETT-¥6°0)
Sl

(09°'1-£9°0)
So'L

(z€'1-85°0)
880
(17T-¥60)
'l

7000

100°0>

100

98l

86l

08¢

79l

6'LC

8'SC

(444

L6l

9L

L'6C

0°6¢

8Tt

86l

6'8C

100°0>

100

200

L0

€0°0

JoI

(tsT=s¢1)
8L

(L9T=51'1)
SLL

(teT-s0'l)
85l

(€£'1~-99°0)
60
(SeT-v0L)
S

900

1000>

€000

L0'0

80

€00

Jl
(95'L-¥L0)
80'L
(20'7-86'0)
Lyl

Jal

8Lz—ec1)
0L

(6€'1-0L0)
660
(9¥'L-1L0)
wl

3l

Jol

(05'1-98°0)
pLL

(9Lt
8L

(0€T-1LL)
09'L

(¥€1-69°0)
960
8TT-v01)
sl

900

100°0>

8'es

LSS

[44]

S0S

€9

18§

685

7’89

L'LS

£09

1’89

679

LTS

L'v9

95l

144

0Ls

(144

09

SLS

L6¢

8/1

518

SLT

8¢l

LZL

L0T

wl

peq
3jesapow

poob
snye)s [epueuy
palepap-J|as

anissed

anpe

sneys
|euonedno

€<

z
(auofe
Buii) |

SELTITENT
ployasnoy
J0 J3quinu

ou

sak

s1eaf gL >

ua1p|iyd buiaey
SJUIPISAI
000005<
SJU3PISAI
666 667
=000 00L
S)UdpIsal
666 66
=000 0¢
SJU3PISAI
000 02>

fn

9

39(4)

’

1JOMEH 2026



A. KAMINSKA ET AL.

ORIGINAL PAPER

“sanjen Juedyiubis A|jeansness ate papjog

(t8'1-98°0)
0 4 09 ol I 54 ol I €S 124 ys<
(¥9'L-88°0) (SLT-61'1) (LLe=6€°1) (29'1-58°0) (€6'L—90°L)
€0 0L 6ty S0°0 18l 100°0> 80°C 09¢ €0 8Ll 00 el 1’19 S€9 Up-1L
(88'7-60'1) (cee-6T1) (€7°1-59°0) (LL1-18°0)
ol 0o  S0F  T0°0 L] €000 0T 1000 6SC 60 96°0 €0 wl 90 €LS (1144 4>
SYUOW JaWWNS
pue bupds ay)
burinp ainsodxs
100pino A|rep
Pl ol £0v ol ol 007 ol oI S5 0L ou
(Lrz-stl) (00z-Lz'L) (toz-¢r'L) (Orz-Lz1) (06'1-LL'L) (T8'1-60'1)
100°0> 191 100°0> 951 100°0> €1S L00°0> 6’ 100°0> 69'L 100°0> 867 L00°0 Sl 6000 'L 6000 /€9 98¢ sak
Jopop e fq
pasoubelp
uonIpuo afd
ol Uy ol LT oI 7'65 113 ou
(SS'1-6'0) (Sv'1-6L0) (€T1-€L0)
70 0L 0 95 L0 0L L0 8¢ L0 760 L0 08§ 194 sak
S3SU| 1IRIU0Y
10 53]peYds
buieam
[eJIpa
d (D%56) d (1D%56) d % d (1D%56) d (1D%S6) d % d (1D%56) d (1D%S56) d %
qoe 40 qoe 40 qoe 40
uoissaibal uoissaibal (060L=N) uoissaibal uojssaibal (060L=N) uoissaibal uoissaibal (060L=N) u]
J1s1bo| 3jqeneAlnw 16| 3|qeealq syjuedpiped  dnsiboj 3jqeLeAlnw J1s160| 3|qeriealq syjuedpued  disiboj 3jqeneAnnw J1s160| 3|qeniealq syuedpiyied suapuodsay 9|qeuep

fep Apnop e uo

fep Auuns e uo

uoipajoud A yum sassejbuns buisn

sAem|e 10 uaYo £13A ‘u3o — J3wwns pue buuds ur sassejbuns buieap

“JU0Y — 97(Z ‘PUB|0d ‘AIAINS [BUONIAS-SS0.) 3PIMUOLRU
‘syinpe Buouwe uoiIaoid (An) 13]01A13N Yaim sasse|buns buisn yam pue sawwns pue buids Guinp suonipuod Apnop pue Auuns Japun asn sasse|buns uanbaly YIM pajenosse siopey *y 3jqel

39(4)

r

IJOMEH 2026

10



SUNGLASSES AND UV AWARENESS IN POLAND ORIGINAL PAPER

For cloudy conditions significantly associated with higher

odds of sunglasses use were:

— younger age (18-29 years: aOR = 2.10, 95% CI: 1.25 -3.53,
p=0.005),

- occupational activity (aOR = 1.60, 95% CI: 1.07-2.40,
p=0.02),

- having a diagnosed eye condition (aOR = 1.94, 95% ClI:
1.43-2.62,p <0.001),

— shorter daily outdoor exposure (<4 h, p < 0.05).

Factors associated with the use of sunglasses

with UV protection

Significant sociodemographic differences in the use of
sunglasses with UV protection were observed (Table 4).
In multivariable logistic regression, older age was signif-
icantly associated with higher odds of using sunglasses
with UV protection, particularly among individuals aged
40-49 years (aOR = 1.71, 95% CI: 1.08-2.72, p = 0.02),
50-59 years (aOR: 1.93; 95% CI: 1.22-3.05, p = 0.005),
and 260 years (aOR = 1.61, 95% CI: 1.01-2.57, p = 0.04),
compared to those aged 18-29 years. Higher educa-
tion (aOR = 1.49, 95% CI: 1.15-1.94, p = 0.002), occupa-
tional activity (aOR =1.79, 95% CI: 1.28-2.51, p < 0.001),
living in the largest cities (=500 000 residents: aOR = 1.79,
95% CI: 1.20-2.68, p = 0.005), and having a doctor-di-
agnosed eye condition (aOR = 1.67, 95% CI: 1.28-2.17,
p <0.001) were also independently associated with higher
odds of use (Table 4).

Sociodemographic differences

in knowledge of UVR and eye protection

Significant sociodemographic differences in knowl-
edge of UVR and eye protection were observed
(Table 5). Higher levels of knowledge were most con-
sistently observed among respondents with higher ed-
ucation (p < 0.05), those wearing spectacles or contact
lenses (p < 0.05), those using sunglasses with UV protec-
tion (p < 0.05), and those with eye conditions diagnosed

by a doctor (p < 0.05). Moreover, for most of the analyzed
questions, older respondents more often provided correct

answers (Table 5).

DISCUSSION

This study provides a comprehensive assessment of public
behaviors towards the sunglasses use, UV protection as well
as knowledge on UV-related environmental risks for eye
health among adults in Poland [3-6]. Over half of respon-
dents reported frequent use of sunglasses on sunny days
in spring and summer, with only one-quarter of respon-
dents using sunglasses on cloudy days, which suggest that
preventive behaviors are dependent on perceived sunlight
rather than actual UV exposure. However, only 44.2% of re-
spondents declared use of sunglasses with adequate UV fil-
ters that provides protection against UV-A and UV-B ra-
diation [3,4]. Approximately three-quarters of respondents
presented a good level of awareness of selected aspects of
UVR, but misperception of lenses darkness and its impact
on UV protection still occurs. This study also revealed so-
ciodemographic differences in preventive behaviors re-
lated to UVR by age, educational level, occupational status,
place of residence and history of eye conditions diagnosed
by a doctor.

In this study, use of sunglasses during different weather
conditions (sunny and cloudy days) as well as different
seasons (spring and summer/winter and autumn) were
analyzed. Findings from this study revealed that in spring
and summer, the use of sunglasses is >2 times more prev-
alent on sunny days (58.5% respondents), than on cloudy
days (23.5% respondents). These findings are consistent
with previously published data from Germany, Poland,
and Jordan, which have shown that sunglasses use is often
inconsistent and strongly influenced by weather condi-
tions and subjective perception of risk rather than objec-
tive exposure levels. Individuals are less likely to use eye
protection on cloudy days, despite continued UV expo-

sure [15-17]. Similar behavior was reported in previous

1JOMEH 2026;39(4)
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surveys, including a Polish study among university stu-
dents in which sunglasses were one of the most commonly
used photoprotective measures, but consistent year-round
protection was uncommon, and a German nationwide
survey showing that only 50.6% of adults wore sunglasses
always or often in summer, with even lower use among
outdoor workers and children [15,16].

This study also provides important self-reported data on
the use of sunglasses with UV filters that is the most ef-
fective way to protect eyes against UVR [3,9-13]. In this
study, only 44.2% of respondents reported using sun-
glasses with UV protection, while 22.3% were unsure
whether their sunglasses provided such protection. This
observation points out significant gaps in public aware-
ness of effective UV protection methods and the role of
adequate UV filters in sunglasses. The authors can hy-
pothesize that some individuals who use sunglasses may
be not aware that their sunglasses do not provide suffi-
cient UV protection and UV-related health risk for eye
health are still present [17]. Findings from this study are
in line with previous international reports showing that
consumer awareness of the UV-filtering capacity of sun-
glasses remains incomplete, while the actual protective
performance of sunglasses depends on lens quality, frame
design, and fitting, and may be insufficient in some com-
mercially available products [17,18].

Among those who reported not using sunglasses with
UV protection, the main reason for this behavior was
lack of perceived need reported by 81.4% of respon-
dents. This highlights the need for educational cam-
paigns on eye health, especially health risk caused by
environmental factors [27,28]. Economic difficulties
related to acquiring sunglasses with UV filters were re-
ported by 16.4% of respondents that suggest a limited
impact of economic factors in preventive behaviors
against UVR. Uncertainty about which products are re-
liable was reported by approx. one-tenth of respondents,
highlighting the need for educational campaigns that not

IJOMEH 2026;39(4)

only raise awareness but also provide practical guidance
on how to select sunglasses with adequate UV protec-
tion [17,27,28].

In this study, sociodemographic differences in both be-
haviors and knowledge were identified. Higher use of
sunglasses and UV protection was associated with female
gender, occupational activity, urban residence, and higher
education, which is in line with previous research indi-
cating that health-promoting behaviors are more common
among individuals with higher socioeconomic status [29].
Moreover, better knowledge on UVR was observed among
those with higher education, individuals using spectacles
or contact lenses as well as diagnosed with eye conditions.
This observations suggest that prior contact with health-
care system (especially ophthalmologist) plays an impor-
tant role in shaping public attitudes towards preventive
behaviors against UVR [13,25].

Practical implications

This study has several practical implications for ophthal-
mology and public health. The relatively low prevalence
of the use of sunglasses with certified UV protection and
the persistence of misconceptions regarding UV protec-
tion highlight the need for educational initiatives pro-
moting evidence-based eye protection. These campaigns
should emphasize that harmful ocular UV exposure occurs
not only on sunny days but also during cloudy weather
and should provide practical guidance on selecting sun-
glasses with certified UV protection (e.g., UV400).
Ophthalmologists, optometrists, and occupational health
professionals should play a more active role in educating
patients about UV-related eye hazards and appropriate
preventive measures. Moreover, the observed sociodemo-
graphic differences suggest that public health interven-
tions should be tailored to groups with lower awareness
and less frequent use of sunglasses, particularly younger
adults, individuals without higher education, and those

who are occupationally inactive.
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Public health campaigns should also promote the use of
the WHO Global Solar UV Index [30] as a simple and evi-
dence-based tool to increase awareness of daily UV expo-
sure and encourage appropriate eye protection behaviors,

including the use of sunglasses with certified UV protection.

Limitations

This study has several limitations. First, the cross-sec-
tional design based on self-reported data may be sub-
ject to recall bias. The scope of questions was limited to
the most important ones identified in previously pub-
lished studies as well as refined during expert consul-
tation. Data were collected using the CAWTI technique,
which may have excluded individuals without internet
access or with lower digital literacy. Actual UV exposure
levels were not objectively measured. Moreover, infor-
mation regarding the use of sunglasses with UV protec-
tion was based entirely on participants’ self-reports and
was not objectively verified by the research team. There-
fore, some respondents may have incorrectly assumed
that their sunglasses provided adequate UV protection or
may have been unaware of the actual protective proper-

ties of the lenses.

CONCLUSIONS

The use of sunglasses under cloudy conditions was in-
frequent despite generally good awareness of UVR, sug-
gesting a gap between knowledge and preventive behav-
iors. Less than half of respondents reported using sun-
glasses with UV protection, and misconceptions about
effective protection remain common. Sociodemographic
differences were observed, with higher use of sunglasses
and better knowledge of UV protection more common
among older individuals, those with higher education,
residents of urban areas, occupationally active respon-
dents, and individuals with diagnosed eye conditions.
These patterns suggest that both access to information

and personal health experience may influence protec-

tive behaviors. The findings may inform the development
of targeted public health interventions to promote evi-
dence-based eye protection behaviors, particularly among
groups with lower levels of knowledge and less frequent

use of sunglasses.
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