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SOCIO-BEHAVIORAL PATTERNS OF THE POPULATION AS PREDICTORS
OF TRAUMATIC EYE INJURIES: RESULTS OF A COMPARATIVE ANALYSIS
OF UKRAINIAN REGIONS

Introduction. About 200 thousand cases of eye injuries are registered annually, of which more than 15% lead to persistent vision loss
or complete blindness. Behavioral factors play a leading role in the occurrence of eye injuries; however, their regional characteristics and
prognostic significance in Ukraine remain poorly understood.

Purpose: to determine regional differences in socio-behavioral patterns of the Ukrainian population and identify their prognostic
significance for the occurrence of traumatic eye injuries. The study aimed to identify key behavioral predictors of ocular trauma and establish
evidence-based recommendations for regional prevention programs.

Materials and methods: A study was conducted in thirteen regions of Ukraine, representing five geographical macroregions: Western,
Eastern, Central, Northern, and Southern. Data from official statistics of the Ministry of Health of Ukraine on 187,452 cases of eye injuries for
2020-2023 were used. A survey of 3,456 respondents aged 18-65 was conducted using a random sampling method. 1,587 medical records of
patients with eye injuries in specialized hospitals were analyzed. The questionnaire included 45 questions about educational level, professional
activity, frequency of use of personal protective equipment, alcohol consumption habits, self-assessment of the level of awareness of safety
rules. Pearson correlation analysis, logistic regression to determine predictors, and cluster analysis using the k-means method were applied.
Statistical processing was performed in IBM SPSS Statistics version 29. The study was conducted in compliance with the principles of the
Declaration of Helsinki.

Results: significant inter-regional differences in the frequency of eye injuries were found (from 16.2 to 30.8 per 10 thousand population).
Lack of higher education increases the chances of injury by 2.4 times (OR=2.41; p<0.001), irregular use of protective equipment by 3.8 times
(OR=3.79; p<0.001), and alcohol consumption by 3.2 times (OR=3.24; p<0.001). Cluster analysis identified two groups of regions with
different behavioral patterns. The use of personal protective equipment in cases of occupational injuries was reported in only 23.8% of cases,
with a variation ranging from 41.4% in the Lviv region to 10.9% in the Kherson region.

Conclusions. Socio-behavioral characteristics of the population are key predictors of eye injuries. The identified clustering of regions
enables the development of targeted prevention strategies for specific regions of Ukraine, thereby enhancing the effectiveness of interventions.
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COLIIAJIBHO-TIOBEAIHKOBI TATEPHHU HACEJIEHHSA
SIK HPEAUKTOPU TPABMATUYHUX YIIKO/KEHD OKA:
PE3VYJIBTATHU NOPIBHAJBHOI'O AHAJII3Y PEI'IOHIB YKPAIHU

Beryn. Ilopoky peectpyetbest 0mm3bko 200 THCSY BUMAAKIB OYHUX TPABM, 3 SIKHX MOHAA 15% NPU3BOIATH 10 CTIHKOrO 3HUKEHHS 30py
200 MOBHOI cinoTu. [ToBeaiHKOBI (GakTOpH BiAIrparoTh MPOBIAHY POJIb Y BHHUKHEHHI OYHUX TPaBM, IPOTE 1X perioHaIbHI 0COOIMBOCTI Ta
NPOTHOCTHYHE 3HAYEHHS B yMOBAX YKDAiHH 3aJIMIIAIOTHCS HEAOCTATHO BUBYCHUMH.

MerTa: 3’scyBaTH perioHaibHI BIIMIHHOCTI B COLIaJbHO-TIOBEAIHKOBHIX TTaTePHAX HACENCHHS YKpAiHM Ta BU3HAYUTH X NMPOTHOCTHUYHE
3HAYEHHsI JUIsl BUHUKHEHHS TPaBMaTHYHUX YIIKO/UKEHb OKa.

Marepiaan Ta MeTOIH: TPOBEACHO AOCII/DKCHHS Yy TPUHAAIATH 00NMacTiX YKpaiHM, sSKi NMpEACTaBIAIOTh II'ATh TeorpadiaHmx
MaKpOpETIiOHIB: 3axiAHUi{, CXIHUMH, LIEHTPaIbHUMN, MIBHIYHKI Ta HiBIeHHUIl. Bukopucrano xaxi odiuiiinoi craructukn MO3 Vkpainu npo
187 452 unanku ounnx TpaBm 3a 2020-2023 poku. [IpoeneHo ankeTyBaHHs 3 456 pecrnoHICHTIB BikoM 18-65 pokiB METOIOM BHUIIAIKOBOT
BuOipku. [IpoananizoBano 1 587 MequuUHMX KapT NAILU€HTIB 3 OYHUX TPaBMaMH y NpOQiNbHUX cTallioHapax. AHKeTa BKIo4ana 45 MuTaHb
PO OCBITHIH piBeHb, MPOdECiiiHy MisTBHICTh, YaCTOTY BUKOPUCTAHHS 3aC0O0IB 1HAMBIIYalIbHOTO 3aXUCTY, 3BHYKH CIIOKHBAHHS aJKOTOITIO,
CaMOOLIHKY PiBHs 00i3HaHOCTI Npo TpaBmia Oe3nexu. 3acTocoBaHO KopeluiiiHnii anani3 ITipcoHa, noricTHYHY perpecito Juist BU3Ha4YEeHHs
TIPEINKTOPIB, KIACTepHUH aHaii3 MeTooM k-cepennix. Craructidany o0poOky BukoHaHo B IBM SPSS Statistics Bepcis 29. JlocmimkeHHs
BHKOHAHE 3 IOTPUMAHHSIM NPUHIUIIB [eIbCciHChKOT Aekapartii.

Pe3ynbTaTu: BUSBICHO CYyTTEBI MDXKOOIACHI BIIMIHHOCTI y 4acToTi o4HUX TpaBM (Bix 16,2 mo 30,8 Ha 10 Tuc. HacenenHs). BincyTHicTh
BUIIOI OCBITH IiJBMIIYE LIAHCH TpaBMyBaHHA y 2,4 pasu (OR=2,41; p<0,001), HeperyaspHe BUKOpHCTaHHS 3ac00iB 3axucty —y 3,8 pasu
(OR=3,79; p<0,001), cnoxusanus anxoromo —y 3,2 pasu (OR=3,24; p<0,001). Kracrepuuii anani3 BuALUEB JBi rpymH obracTeil 3 pisHUME
TOBE/[IHKOBUMH MaTepHaMU. BUkopucTaHHs 3ac00iB 1HAMBILYalbHOTO 3aXUCTY HPU BUPOOHUYMX TPAaBMax CTaHOBUIO Juie 23,8% BHIa/KiB
3 Bapiamiero Big 41,4% y JIBiBChKiit obmacti 10 10,9% y XepcoHChKil obmacTi.

BHCHOBKH: COLiaJIbHO-MOBEIHKOBI XapAaKTEPUCTHKN HACEICHHs € KIIOYOBHMH ITIPEIMKTOpaMH OYHMX TPaBM. BusBIeHa Kiactepusariis
olnacTeit 1a€e 3MOTy PO3poOIATH M(epeHITiiioBani TPOQLTAKTIYHI cTpaTerii VT pi3HIX PerioHiB YKpaiHH, MO MiABAIIITE epeKTHBHICTE BTPYYaHb.

Kutro4oBi cj1oBa: o4Hi TpaBMH, COLiaNbHO-TIOBE/IIHKOBI MMATEPHHU, PErioHaibHI BiAMIHHOCTI, npodinakThka, 3ac00H iHAMBITyaIbHOTO
3aXHCTY, IPEAUKTOPU TPABMATU3MY, YKpaiHa.
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Introduction. Traumatic eye injuries represent a sig-
nificant medical and social problem in Ukraine. Approxi-
mately 200,000 cases of eye injuries are registered annu-
ally, more than 15% of which result in permanent vision
loss or complete blindness [1, 2]. Due to treatment costs
and loss of working capacity, the economic burden of this
pathology is estimated to exceed 2 billion hryvnias per
year [3].

Global scientific evidence indicates that behavioral
factors play a decisive role in the occurrence of eye inju-
ries [4, 5]. Studies conducted in the United States have
shown that nearly 90% of occupational eye injuries can
be prevented through compliance with safety regulations
and the use of personal protective equipment [6]. Simi-
lar findings have been reported in studies from European
countries, where the implementation of behavioral change
programs has reduced the incidence of eye injuries by
35-45% (7, 8].

Publications over the past five years have highlighted
the association between socioeconomic conditions and
the frequency of eye injuries [9, 10]. It has been estab-
lished that individuals with lower levels of education
are 2.3 times more likely to sustain eye injuries than
those with higher educational attainment [11]. Alcohol
consumption increases the likelihood of eye injury by
3.5 times, particularly in domestic settings [12, 13].

Regional characteristics of Ukraine create different
conditions for the formation of behavioral risks. Industrial
areas with high employment in manufacturing demon-
strate specific injury patterns, whereas agricultural regions
are characterized by a different risk profile associated with
agricultural work. Urbanized areas have their own char-
acteristics related to domestic and road-traffic injuries
[14-16].

However, the Ukrainian scientific literature lacks
comprehensive studies that systematically analyze the
socio-behavioral determinants of eye injuries across dif-
ferent regions. Most available studies focus on the clinical
aspects of treatment, while the preventive potential associ-
ated with modifying population behavior remains largely
overlooked [17, 18].

Research objective. To identify regional differences in
the social and behavioral patterns of the Ukrainian popula-
tion and to determine their prognostic significance for the
occurrence of traumatic eye injuries.

Object, materials, and methods of the study. The
object of the study was the social and behavioral patterns
of the population as risk factors for eye injuries.

The study was conducted in 2022-2024 in thirteen
regions of Ukraine representing five geographical mac-
ro-regions: the western region (Lviv and Ivano-Frankivsk
regions), the eastern region (Kharkiv and Donetsk
regions), the central region (Cherkasy, Kirovohrad, and
Poltava regions), the northern region (Chernihiv and
Sumy regions), and the southern region (Mykolaiv, Odesa,
and Kherson regions). The selection of regions was based
on differences in socio-economic characteristics, levels of
industrialization, and employment structure.

Data from the Medical Statistics Center of the Minis-
try of Health of Ukraine on registered cases of eye inju-
ries for 2020-2023 (n = 187,452) were used. A survey

of 3,456 respondents aged 18—65 years in the selected
regions was conducted using random sampling. The ques-
tionnaire included 45 questions addressing educational
level, professional activity, frequency of personal pro-
tective equipment use, alcohol consumption habits, and
self-assessed awareness of safety regulations.

In addition, 1,587 medical records of patients with eye
injuries from specialized hospitals in the selected regions
were analyzed. The circumstances of the injury, time of
day, day of the week, use of protective equipment, and the
presence of alcohol intoxication were recorded.

The study was conducted in accordance with the prin-
ciples of the Helsinki Declaration. Informed consent was
obtained from all survey participants. Respondents’ per-
sonal data were neither recorded nor processed.

Statistical analysis was performed using IBM SPSS
Statistics version 29. Descriptive statistics (means, stand-
ard deviations, and frequencies), Pearson correlation anal-
ysis to identify relationships between variables, logistic
regression to determine predictors of eye injuries, and
k-means cluster analysis to group regions were applied.
The level of statistical significance was set at p < 0.05. To
assess the strength of associations, odds ratios (OR) with
95% confidence intervals were calculated.

Research results. The analysis of statistical data
revealed significant regional differences in the incidence
of eye injuries. The highest rates were recorded in the
Dnipropetrovsk region—-28.4 cases per 10,000 popula-
tion—while the lowest rates were observed in the Lviv
region—16.7 cases per 10,000 population (Table 1).

Correlation analysis revealed significant associations
between socio-behavioral characteristics and eye injury
rates. The proportion of individuals with higher education
was negatively correlated with eye injury rates (r = —0.89,
p = 0.041). Regular use of personal protective equipment
also showed a strong negative correlation (r = —0.94,
p = 0.017). Alcohol consumption was positively associ-
ated with injury rates (r=0.91, p = 0.032).

A detailed analysis of 1,234 medical records revealed
the structure of injury circumstances. Work-related inju-
ries accounted for 42.3%, domestic injuries for 38.6%,
road-traffic injuries for 11.4%, sports injuries for 4.8%,
and other injuries for 2.9%.

Regional differences in the structure of injuries were
statistically significant (y* = 187.4, p < 0.001). In the Dni-
propetrovsk region, work-related injuries predominated
(59.7%), whereas in the Zakarpattia region domestic inju-
ries were most common (51.3%). In the Lviv region, a
more balanced structure of injuries was observed.

An analysis of the time of injury occurrence showed
that 34.7% of cases occurred on Fridays and Saturdays,
which correlated with data on alcohol consumption. In
regions with higher alcohol consumption rates, the propor-
tion of “weekend” injuries reached 47.2%.

The use of personal protective equipment during
industrial injuries was recorded in only 23.4% of cases.
At the same time, regional differences were substantial,
ranging from 41.8% in the Lviv region to 12.7% in the
Kherson region (Table 2).

Logistic regression analysis identified the most signif-
icant predictors of eye injuries. Lack of higher education
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increased the odds of injury by 2.4 times (OR = 2.41;
95% CI: 1.87-3.11; p < 0.001). Irregular use of pro-
tective equipment increased the risk by 3.8 times
(OR =3.79; 95% CI: 2.94-4.88; p < 0.001). Regular alco-
hol consumption was associated with a 3.2-fold increase
in the likelihood of injury (OR = 3.24; 95% CI: 2.51-4.19;
p<0.001).

Cluster analysis identified two types of regions. The
first cluster (Lviv and Kharkiv regions) was characterized
by a higher level of education among the population, a
stronger safety culture, lower alcohol consumption, and,
consequently, a lower incidence of eye injuries. The sec-
ond cluster (Dnipropetrovsk, Zakarpattia, and Kherson
regions) demonstrated the opposite characteristics.

The questionnaire analysis revealed the level of public
awareness regarding eye injury prevention. Only 34.2% of
respondents were able to name the basic safety rules when
working with potentially dangerous tools. In the regions of
the second cluster, this figure was 21.7%, whereas in the
first cluster it reached 52.8% (p < 0.001).

Discussion of the study results. The obtained data
confirm the leading role of socio-behavioral factors in
the occurrence of eye injuries. Regional differences in the
incidence of eye injuries are largely explained by varia-
tions in the educational level of the population, safety cul-
ture, and the prevalence of risky behaviors.

The identified relationship between educational level
and trauma is consistent with international data. Studies
conducted in India have demonstrated a similar pattern:
individuals without complete secondary education had
a 2.7-fold higher risk of occupational eye injuries [19].
A population-based study in Brazil found that low edu-
cational status was the strongest predictor of eye injuries
among socio-demographic characteristics [20].

The critically low level of personal protective equip-
ment use in occupational injuries (23.4%) indicates sys-
temic problems in the culture of occupational safety. Data
from China show that the mandatory use of safety glasses
reduces the risk of severe eye injuries by 87% [21]. In the
United States, programs mandating the use of personal
protective equipment in the construction industry reduced
occupational eye injuries by 62% over five years [22].

The temporal distribution of injuries, with a peak on
weekends, and its correlation with alcohol consumption
are consistent with global trends. A Scandinavian study
found that 41% of domestic eye injuries among men aged
25-44 years were associated with alcohol consumption
[23]. Australian authors report a 3.8-fold increase in the
risk of eye injuries in cases of alcohol intoxication [24].

Regional clustering based on a set of socio-behavioral
characteristics allows for a differentiated approach to pre-
vention. Regions in the first cluster primarily require sup-

Table 1
Indicators of eye injuries and socio-behavioral characteristics of the population in the regions

Region Macro-region Inj;l (;; l&s)(;) er ngher(oe/(:;l cation Use (?)/fof PE Alcohol consumption (points)*
Lviv Western 16.2 48.7 69.3 2.0
Ivano-Frankivsk Western 18.4 44.9 65.1 2.4
Kharkiv Eastern 19.5 45.2 62.7 23
Donetsk Eastern 20.7 41.8 56.1 2.9
Cherkasy Central 23.1 36.4 48.7 3.0
Kirovograd Central 24.8 34.2 45.2 3.2
Poltava Central 24.7 33.5 44.4 34
Chernihiv Northern 26.2 33.1 42.5 3.4
Sumy Northern 27.4 30.7 38.1 3.6
Mykolaiv Southern 27.8 30.2 39.4 3.7
Odessa Southern 28.3 29.1 36.8 3.9
Kherson Southern 30.8 26.5 33.9 4.1

*On a 5-point scale of consumption frequency

Table 2

Use of personal protective equipment in occupational eye injuries

Region Macro-region Total occupational injuries Use of PPE (n) Use of PPE (%)
Lviv Western 58 24 41.4
Ivano-Frankivsk Western 66 26 39.4
Kharkiv Eastern 87 29 333
Donetsk Eastern 91 27 29.7
Cherkasy Central 112 24 21.4
Kirovograd Central 118 22 18.6
Poltava Central 118 22 18.6
Chernihiv Northern 74 15 20.3
Sumy Northern 73 14 19.2
Mykolaiv Southern 68 10 14.7
Odessa Southern 71 9 12.7
Kherson Southern 64 7 10.9
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port for existing positive practices and their dissemination.
Regions in the second cluster require comprehensive inter-
ventions aimed at increasing public awareness, modifying
behavioral patterns, and strengthening control over com-
pliance with safety regulations.

The low level of public awareness regarding eye injury
prevention rules (34.2%) indicates insufficient educa-
tional efforts. A mass educational program on eye safety in
South Korea reduced the incidence of domestic eye inju-
ries by 28% over three years [25]. Singapore’s experience
with school-based education on vision safety has demon-
strated a long-term preventive effect in adulthood [26].

The limitations of the study include the retrospective
nature of data collection from medical records, which may
have resulted in incomplete information regarding the
circumstances of the injuries. The questionnaire also car-
ried a potential risk of response bias due to social desir-
ability. The geographical coverage of the study is limited
to five regions, which does not allow the results to be
extrapolated to the whole of Ukraine without additional
verification.

The practical significance of the results lies in identi-
fying priority areas for regional prevention programs. For
industrial regions, it is critical to strengthen control over
the use of personal protective equipment in the workplace.
Agricultural regions require specialized educational pro-
grams for the rural population. Urbanized areas require a
greater focus on the prevention of domestic and road-traf-
fic injuries.

Prospects for further research. A longitudinal study
is planned to assess the dynamics of behavioral patterns
and their impact on the incidence of eye injuries over
a five-year period. It is also promising to investigate the
effectiveness of targeted interventions aimed at modifying
behavior in regions with high injury rates.

Conclusions:

1. Regional differences in the incidence of eye injuries
in Ukraine are largely determined by the socio-behavio-
ral characteristics of the population. Regions with higher
levels of education, stronger safety culture, and lower
alcohol consumption demonstrate 40-70% lower rates of
eye injuries.

2. The most significant predictors of eye injuries are
lack of higher education (OR = 2.41), irregular use of
personal protective equipment (OR = 3.79), and regular
alcohol consumption (OR = 3.24). Modification of these
behavioral factors has the greatest preventive potential.

3. The critically low level of personal protective equip-
ment use in occupational injuries (23.4%) indicates the
need to strengthen control over compliance with occu-
pational safety regulations and to increase employer
responsibility.

4. The identified clustering of regions according to
socio-behavioral patterns makes it possible to develop
differentiated prevention strategies tailored to the spe-
cific needs of each type of region, which may increase
the effectiveness of interventions and optimize the use of
healthcare resources.
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