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ABSTRACT

Introduction: Frailty is a common geriatric syndrome
characterized by reduced physiological reserve and
increased vulnerability to adverse health outcomes,
including falls, hospitalization, functional decline,
and mortality. Identifying sociodemographic char-
acteristics and health-related behaviors associated
with frailty is essential for planning preventive in-
terventions and improving health outcomes in older
adults. Therefore, this study aimed to examine the
prevalence of frailty among older adults and to de-
termine its association with sociodemographic char-
acteristics, age, and selected health-related behav-
iors.

Methods: The study included 156 adults aged 65 and
older from Vukovar-Srijem County. Data were collect-
ed using a sociodemographic questionnaire that in-
cluded a health-related behavior section. Frailty was
assessed using the Edmonton Frailty Scale. Mann-
Whitney U test and Kruskal-Wallis test were used
to determine differences in frailty scores between
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4 Mental Health Service, Institute of Public Health of Sibe-
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groups, while Spearman's correlation coefficient was
used to examine the relationship between age and
frailty. Multiple linear regression was used to exam-
ine predictors of frailty within the study population.

Results: The median frailty score was 8 (IQR 5-11),
indicating mild frailty in the overall sample. Frailty
was significantly higher among women, respondents
living in rural areas, those with lower education, and
those with poorer financial status. Frailty was high-
er among participants who did not engage in phys-
ical activity, did not maintain a proper diet, did not
attend regular preventive check-ups, and were not
socially active. Age was positively correlated with
frailty (rho = 0.534, P < 0.001). Multiple linear regres-
sion analysis showed that financial status, physical
activity, social engagement, and regular preventive
check-ups were significant independent predictors
of frailty, explaining 55.7% of the variance.

Conclusion: Frailty in older adults is associated with
socioeconomic status and health-related behaviors.
Interventions aimed at promoting physical activity,
preventive care, and social engagement may help
reduce frailty and improve health outcomes in older
populations.

Original scientific article
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INTRODUCTION

The aging of the population is one of the most im-
portant demographic and public health challenges of
modern society. The increase in life expectancy and
the increase in the proportion of older people in the
population are associated with a higher incidence of
chronic diseases, functional limitations, and an in-
creased need for health and social care [1-4]. In this
context, special attention is increasingly being fo-
cused on the frailty syndrome, which represents one
of the key features of vulnerability in old age.

Frailty is most often described as a syndrome of re-
duced physiological reserves and weakened resis-
tance to stressors, due to which even minor health
disorders can lead to a marked deterioration in
functional status and other adverse outcomes [4-8].
It is associated with an increased risk of falls, frac-
tures, hospitalization, longer recovery, functional
dependence, institutionalization, and mortality [4, 7,
9]. Therefore, early recognition of frailty is important
not only in geriatrics but also in everyday clinical
and nursing practice, especially in the planning of
individualized care and preventive interventions.

Although frailty is closely related to biological aging,
its clinical consequences and management extend
beyond physiological changes and include adverse
health outcomes, increased care needs, and poten-
tially modifiable lifestyle factors [4, 9-11]. Older age
is associated with a higher prevalence of frailty [8],
while physical inactivity and unfavorable dietary or
nutritional factors are associated with poorer physi-
cal functioning and health outcomes in older adults
[12-19]. This suggests the need to view frailty not
solely as a medical problem, but also as an indicator
of the broader vulnerability of older adults. Various
models and instruments are used to assess frail-
ty, and a widely used tool is the Edmonton Frailty
Scale, which allows for a comprehensive assessment
of several important areas of functioning in older
adults, including cognitive abilities, general health
status, functional independence, social support,
medication use, nutrition, mood, continence, and
functional performance [20]. The advantage of this
approach is that it allows for the identification not
only of the presence of frailty but also of areas in
which targeted interventions are needed.

Although frailty in older age is the subject of a grow-
ing number of studies, data on its prevalence and
associated factors in the Croatian context are still
relatively limited, especially at the level of local and
regional communities. There is particularly little re-
search that simultaneously considers sociodemo-
graphic characteristics and health-related behaviors,
such as physical activity, proper nutrition, preventive
examinations, and social activities. This is precisely
the research gap that this study seeks to partially fill.

Therefore, this study aimed to examine the prev-
alence of frailty among older adults in the Vuko-
var-Srijem County and to determine its association
with sociodemographic characteristics, age, and se-
lected health-related behaviors.

METHODS

Study Design

A cross-sectional study was conducted.

Setting and Participants

A total of 156 adults aged 65 years and older from
Vukovar-Srijem County participated in the study.
The study included older adults living in their own
homes as well as nursing home residents.

Data Collection

Participants were recruited from Vinkovci General
Hospital and nursing homes. Data were collected be-
tween May and June 2024. Completion of the ques-
tionnaire took approximately 20 minutes.

Measurements and Instruments

Data were collected using a two-part questionnaire.
The sociodemographic questionnaire assessed par-
ticipants' characteristics and consisted of five items
(sex, age, place of residence, educational level, and
financial status). Additionally, information on life-
style habits and health-related behaviors was col-
lected through four items covering physical activity,
proper nutrition, preventive check-ups, and partici-
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pation in social activities. The Edmonton Frailty Scale
was used to assess frailty [20]. Permission to use the
instrument was obtained from the University of Al-
berta [20]. The scale assesses nine domains: cogni-
tive abilities, general health status, functional inde-
pendence, social support, medication use, nutrition,
mood, continence, and functional performance. The
scale consists of 11 items. Items 1-5 and 11 are scored
from 0 to 2, whereas items 6-10 are scored from 0
to 1. The total score ranges from 0 to 17 points, with
0-5 indicating the absence of frailty, 6-7 vulnerabil-
ity, 8-9 mild frailty, 10-11 moderate frailty, and 12-17
severe frailty [20].

Statistical Analysis

Descriptive statistics were used to summarize the
study variables. Categorical variables were summa-
rized as absolute and relative frequencies, whereas
continuous variables were summarized as medians
and interquartile ranges (IQRs). Differences in frail-
ty between two groups were examined using the
Mann-Whitney U test, and between three or more
groups using the Kruskal-Wallis test. The associ-
ation between age and frailty was assessed using
Spearman's rank correlation coefficient. Multiple
linear regression analysis was performed to identify
independent predictors of frailty. The assumptions
of multiple linear regression were assessed before
interpretation of the model. The absence of prob-
lematic multicollinearity was confirmed by tolerance
values ranging from 0.456 to 0.913 and variance in-
flation factor values ranging from 1.095 to 2193. The
Durbin-Watson statistic was 2.075, indicating no
problematic autocorrelation of residuals. The statis-
tical significance level was set at p < 0.05. Data were
analyzed using IBM SPSS Statistics for Windows, ver-
sion 25 (IBM Corp., Armonk, NY, USA; 2017), and JASP
version 017.21 (Department of Psychological Meth-
ods, University of Amsterdam, Amsterdam, The Neth-
erlands).

Ethical considerations

The study was conducted in compliance with the
General Data Protection Regulation (GDPR). Before
participation, all participants were informed about
the purpose and objectives of the study and pro-

vided written informed consent. Participation was
voluntary and anonymous, and participants could
withdraw at any time without consequences. The
study was approved by the Ethics Committee of
General County Hospital Vinkovci (Registration No.
2387/3/2024; April 15, 2024). Institutional permis-
sions for data collection were obtained from Fami-
ly Home “Grim”, Vinkovci (April 12, 2024), the Home
for the Elderly and Disabled Vinkovci (April 22, 2024),
Family Home “Sunce”, Vinkovci (March 23, 2024), and
the Home for the Elderly and Disabled “Sveti Ante”,
Mikanovci (April 22, 2024). All procedures were con-
ducted in accordance with the ethical standards of
the institutional research committees and the Dec-
laration of Helsinki.

RESULTS

Atotal of 156 participants were included in the study.
Most participants were female (95; 60.9%), lived in
urban areas (107; 69%), and had completed primary
school education (79; 50.6%). Nearly half of the par-
ticipants reported a below-average financial status
(76; 48.7%) (Table 1). The median age was 80 years
(IQR 73.3-85.0).

Table 1. Demographic characteristics of the partici-
pants (N = 156)

Characteristics n (%)
Sex Male 61 (391)
Female 95 (60.9)
Place of residence ~ Urban 107 (68.6)
Rural 48 (31.0)
Education level Primary school 79 (50.6)
Secondary school 60 (38.5)
College degree 9(5.8)
University degree 8 (51)
Financial status Below average 76 (48.7)
Average 61(391)
Above average 19 (12.2)

Note: Data on place of residence were missing for one participant.

Original scientific article
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Regarding health-related behaviors, the largest pro-
portion of participants reported never engaging in
physical activity (77; 49.4%), occasionally maintaining
a proper diet (70; 44.9%), regularly attending preven-
tive medical check-ups (69; 44.2%), and not partici-
pating in social activities (91; 58.3%) (Table 2).

Table 2. Distribution of health-related behaviors

among participants (N = 156)
Variable Category n (%)
Physical activity Daily 27 (17.3)
during life Occasionally 52(33.3)
Never 77 (49 4)
Proper diet during Always 22 (141)
life Occasionally 70 (44.9)
Never 64 (41.0)
Regular preventive  Yes 69 (44.2)
medical check-ups No 31 (19.9)
Sometimes 56 (35.9)
Participation in Yes 24 (15.4)
social activities No 91 (58.3)
Sometimes 41(26.3)

Note: Percentages were calculated based on the total sample of
156 participants.

The median total score on the Edmonton Frailty
Scale was 8 points (IQR 5-11), indicating mild frailty
according to the Edmonton Frailty Scale classifica-
tion. No frailty was observed in 26.3% of participants,
whereas 21.8% had severe frailty. The remaining par-
ticipants were classified as vulnerable or as having
mild or moderate frailty (Table 3).

Table 3. Frailty score and frailty categories among
participants (N = 156)

Variable Category Median (IQR)
Frailty score 8 (5-11)
n (%)
Frailty category No frailty 41(26.3)
Vulnerable 9 (18.6)
Mild frailty 23 (14.7)
Moderate frailty 9(18.6)
Severe frailty 4(21.8)

Note: Frailty categories were determined according to the Edmon-
ton Frailty Scale classification.

Frailty differed significantly according to sex (P =
0.025), place of residence (P = 0.001), education-
al level (P < 0.001), and financial status (P < 0.001).
Higher frailty scores were observed among women,
participants living in rural areas, those with lower
educational attainment, and those reporting be-
low-average financial status. Post hoc Dunn-Bon-
ferroni analysis confirmed significant differences for
educational level and financial status (Table 4).

Table 4. Frailty according to demographic variables (N = 156)
Rk Frailty
Variable - U/H (df) P-value
Median (IQR)
Sex Male 7 (4-10)
2281.0 0.025
Female 9 (6-11.5)
Place of residence (n=155) Urban 8 (4-10)
1706.0 0.001"
Rural 10 (7-13)
Education level Primary school 10 (8-12)
Secondary school 7 (4-9)
49.248 (3) <0.0017
College degree 3(3-5)
University degree 2(2-33)
Financial status Below average 10 (8-12)
Average 7 (4-10) 42581 (2) <0.0017
Above average 2 (2-5)

Note: U — Mann-Whitney U test statistic; H — Kruskal-Wallis test statistic; df - degrees of freedom; "Mann-Whitney U test; "Kruskal-Wallis

test. Data on place of residence were missing for one participant.
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Spearman correlation analysis showed a statistical-
ly significant positive association between age and
frailty (rho = 0.534, P < 0.001), indicating that frailty
increased with age. Frailty differed significantly ac-
cording to physical activity during life (P < 0.001),
proper diet during life (P < 0.001), regular preventive

medical check-ups (P < 0.001), and participation in
social activities (P < 0.001). Higher frailty scores were
observed among participants who never engaged in
physical activity, did not maintain a proper diet, did
not attend regular preventive medical check-ups,
and did not participate in social activities (Table 5).

Table 5. Frailty according to health-related behaviors and social participation (N = 156)

Frailty

Original scientific article

Variable H (df) P-value
Median (IQR)

Physical activity during life Daily 3(2-8.5)
Occasionally 7 (4.75-9) 37.086 (2) <0.001
Never 10 (7-12)

Proper diet during life Always 4(2-8.5)
Occasionally 8 (5-10) 24.098 (2) <0.001
Never 10 (7-12.3)

Regular preventive medical check-ups Yes 6 (3-8)
No 11 (10-13) 52.086 (2) <0.001
Sometimes 10 (7.75-12)

Participation in social activities Yes 3.5(2-6)
No 10 (7-12) 51.598 (2) <0.001
Sometimes 7 (4-9)

Note: H - Kruskal-Wallis test statistic; df — degrees of freedom.

Multiple linear regression analysis was performed
to identify independent predictors of frailty. The
overall regression model was statistically signifi-
cant, F(9, 145) = 22.482, P < 0.001, and explained 55.7%
of the variance in frailty according to the adjusted
coefficient of determination (adjusted R? = 0.557;
R? = 0.583). Financial status (B = -0.853, B = -0155,
95% Cl -1.670 to -0.035, P = 0.041), physical activity
(B =0.841, B =066, 95% Cl 0.124-1.559, P = 0.022), par-
ticipation in social activities (B = 0.944, B = 0.183, 95%
Cl 0.218-1.669, P = 0.011), and regular preventive med-

ical check-ups (B = 1.250, B = 0.250, 95% Cl 0.613-1.887,
P < 0.001) were statistically significant independent
predictors of frailty. Age did not reach statistical
significance in the multivariable model (B = 0.040,
B = 0112, P = 0.054), while sex, educational level,
place of residence, and proper diet were also not
statistically significant. Higher frailty scores were in-
dependently associated with poorer financial status,
lower physical activity, lower participation in social
activities, and less frequent attendance at preven-
tive medical check-ups (Table 6).
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Table 6. Multiple linear regression analysis of predictors of frailty

Predictor B B t P-value 95% Cl Lower 95% Cl Upper
Constant -1,405 -0.578 0.564 -6.206 3.396
Sex 0,265 0.034 0.565 0.573 -0.663 1194
Age 0,040 0112 1.942 0.054 -0.001 0.080
Education level -0,615 -0131 -1.643 0.103 -1.355 0125
Place of residence 0,820 0.100 1774 0.078 -0.094 1733
Financial status -0,853 -0155 -2.062 0.041 -1.670 -0.035
Physical activity 0,841 0.166 2.317 0.022 0124 1.559
Social activity 0,944 0183 2.571 0.0Mm 0.218 1.669
Preventive medical check-ups 1,250 0.250 3.877 <0.001 0.613 1.887
Proper diet 0,398 0.073 ms 0.266 -0.306 1101

Note: B - unstandardized regression coefficient; SE - standard error; § - standardized regression coefficient; t - test statistic; P - statisti-
cal significance; Cl - confidence interval. Model statistics: F(9, 145) = 22.482, P < 0.007; R2 = 0.583; adjusted R? = 0.557. The analysis included

155 participants.

DISCUSSION

This study aimed to describe the distribution of
frailty in the study sample and to examine its asso-
ciations with sociodemographic characteristics, age,
and selected health-related behaviors. The results
emphasize the importance of social integration,
physical activity, socioeconomic status, and preven-
tive health examinations in the development of frail-

ty.

The data suggest that frailty in older age is not an
unavoidable byproduct of aging, but a state signifi-
cantly influenced by modifiable risk factors. Overall,
these results indicate that the frailty syndrome is a
complex condition arising from the interaction of
biological, psychological, social, and functional fac-
tors, rather than solely a consequence of biological
aging. Previous research has shown that frailty is as-
sociated with increased sensitivity to stressors and
a higher probability of adverse outcomes, including
falls, hospitalizations, functional impairment, insti-
tutionalization, and mortality, which is why this un-
derstanding of frailty is particularly important in the
field of geriatrics and nursing [7, 21, 22].

Early recognition of frailty is crucial for planning and
implementing effective preventive strategies. The
median score of 8 points indicates mild frailty ac-
cording to the Edmonton Frailty Scale classification.

The categorical distribution further suggests that
frailty extends beyond a small subgroup of the most
vulnerable individuals and affects a substantial pro-
portion of the older population.

The findings therefore support the importance of
early screening in older age, especially in primary
health care and nursing, where timely identification
of vulnerable individuals can facilitate the planning
of interventions aimed at preserving functional ca-
pacity and independence. These results are consis-
tent with evidence showing that the prevalence of
frailty varies according to the population and as-
sessment method and that a substantial proportion
of older adults are affected [8].

Bivariate analyses showed that frailty was more pro-
nounced in women, participants living in rural ar-
eas, participants with lower education and poorer
financial status. The higher frailty observed among
women is consistent with systematic evidence show-
ing a higher prevalence of frailty among women than
men [23]. Multimorbidity and functional limitations,
which are common in older adults, may further con-
tribute to the burden of frailty [24]. In addition, the
health consequences of widowhood and the possi-
ble lack of daily support may be more pronounced
in old age, especially if accompanied by social vul-
nerability and loneliness [25]. Lower levels of edu-
cation may be associated with lower health literacy,
which can make it more difficult for older adults to
access, understand, and use health information [26].
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Living in rural areas may be associated with poor-
er access to health services, preventive programs,
and organized social activities, which may increase
the health and social vulnerability of older adults
[27, 28]. Poorer financial status may increase vulner-
ability to frailty because lower socioeconomic posi-
tion is consistently associated with a higher preva-
lence and incidence of frailty [29, 30].

Findings related to health-related behaviors are par-
ticularly important. Frailty was higher among partic-
ipants who did not engage in physical activity, did
not maintain a proper diet, did not attend regular
preventive medical check-ups, and did not partici-
pate in social activities. This pattern suggests that
frailty in older age is not only a reflection of age and
disease, but also of the long-term effects of lifestyle
and level of social inclusion. Physical inactivity can
contribute to decreased muscle strength, poorer
mobility, and faster functional decline, while poor
nutrition can further worsen general health, nutri-
tional status, and resilience. At the same time, the
lack of regular preventive examinations may mean
less early recognition of health problems and a low-
er possibility of timely treatment or control of chron-
ic diseases. Not engaging in social activities may be
associated with social isolation, lower levels of dai-
ly functioning, and weaker psychological resilience,
all of which may contribute to greater frailty. Such
findings are consistent with literature associating
physical activity and adequate nutrition with better
health and functional outcomes and social isolation
with poorer health outcomes among older adults
[10, 12-15, 28].

The positive association between age and frailty was
an expected finding and supports the basic theo-
retical understanding of frailty as a syndrome that
develops more frequently with advancing age. With
increasing age, there is a gradual decrease in phys-
iological reserves, accumulation of chronic diseas-
es, and a higher risk of functional limitations, which
increases the likelihood of developing frailty [6, 8].
However, it is important to note that age did not
remain a statistically significant independent pre-
dictor in multiple linear regression, although it was
on the verge of significance. Such a finding suggests
the possibility that part of the influence of age on
frailty acts indirectly, through financial status and
health-related behaviors.

The most important finding of this study emerged
from the multivariate analysis, in which financial
status, physical activity, regular preventive examina-
tions and social activities were identified as signif-
icant independent predictors of frailty. This means
that socioeconomic status and health-related be-
haviors had the strongest independent association
with frailty after controlling for other included vari-
ables. At the same time, gender, education, place
of residence and diet did not remain statistically
significant independent predictors, suggesting that
their association with frailty can be at least partial-
ly explained by other included variables. The data
suggest that frailty in older age is not an unavoid-
able byproduct of aging, but a state significantly in-
fluenced by modifiable risk factors. This distinction
is critical for developing interventions that prioritize
physical activity, preventive examinations, and social
inclusion to mitigate risk levels.

Practical implications

The results of this study may have applications in
nursing, primary health care, and public health. Con-
tinuous monitoring of older adults should become
routine, while special attention should be paid to
older people who face financial instability or social
isolation. Programs that promote healthy lifestyles
and improve access to preventive care are essential
for delaying functional decline and maintaining in-
dependence. In this way, nurses could be an import-
ant link in the early identification of individuals at
risk, by providing the necessary education and mo-
tivation for changes in health behavior, while con-
necting patients with available social and medical
support.

Study limitations

The results of this study should be interpreted tak-
ing into account its limitations. The study was con-
ducted on a relatively small sample of participants
from one county, which limits the generalizability of
the findings. In addition, it is a cross-sectional study,
so it is not possible to conclude cause-and-effect
relationships, only about associations between the
observed variables. In addition, part of the data is
based on self-assessment by participants, which
opens up the possibility of response bias. Neverthe-
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less, the study provides a valuable contribution to
understanding factors associated with frailty in the
older population and can serve as a useful basis for
future research and the development of preventive
programs.

CONCLUSION

Frailty in older adults was associated with socioeco-
nomic status and health-related behaviors, partic-
ularly physical activity, regular preventive medical
check-ups, and social participation. Although bivar-
iate analyses showed that frailty was positively as-
sociated with age and was more pronounced among
vulnerable groups of participants, multiple linear
regression identified socioeconomic and behavior-
al factors as the strongest independent predictors
of frailty. These findings suggest that frailty is influ-
enced not only by aging but also by modifiable life-
style and social factors. Physical activity, regular pre-
ventive medical check-ups, and social participation
may represent relevant targets for future preventive
interventions aimed at preserving functional capac-
ity among older adults.
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ABSTRACT

Introduction: Obstructive sleep apnea (0OSA) is a
frequently underdiagnosed condition characterized
by symptoms such as excessive daytime sleepiness,
fatigue, and reduced quality of life (QoL), while con-
tinuous positive airway pressure (CPAP) is the gold
standard treatment. This study aimed to examine
the impact of CPAP therapy on the quality of life of
patients with obstructive sleep apnea.

Methods: A comparative cross-sectional study was
conducted at the University Hospital Centre Osijek in
100 patients with moderate to severe OSA, comparing
pre-CPAP and post-CPAP (>3 months) groups. Data
were collected using a structured questionnaire and
the SF-36 health-related quality of life instrument.

Results: Compared with the pre-CPAP group, pa-
tients using CPAP therapy for at least three months
demonstrated significantly better physical func-
tioning (P = 0.03), mental health (P = 0.02), vitality
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(P = 0.05), and fewer limitations due to physical
(P = 0.02) and emotional problems (P = 0.03). CPAP
users also reported less frequent fatigue (P = 0.02),
better mood (P = 0.02), and greater satisfaction with
social functioning (P = 0.01). Regular CPAP users
demonstrated better physical functioning (P = 0.05)
and fewer limitations due to physical (P = 0.02) and
emotional problems (P = 0.03) than occasional users.
Compared with women, men reported better quality
of life both before and after CPAP therapy, includ-
ing better physical functioning (P = 0.03) and better
mental health after therapy (P = 0.04).

Conclusion: Patients with OSA receiving CPAP ther-
apy reported significantly better quality of life than
those not receiving CPAP therapy, particularly in the
domains of physical and mental functioning. Regu-
lar CPAP use was associated with better quality of
life, especially with improved physical functioning
and fewer physical and emotional limitations. Com-
pared with men, women reported poorer quality of
life both before and after CPAP therapy, with greater
physical and emotional limitations.
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INTRODUCTION

Sleep disorders encompass a wide range of con-
ditions that must be recognized, diagnosed, and
treated in a timely manner due to their significant
impact and serious consequences on overall health.
The most common sleep-related breathing disorder
is obstructive sleep apnea (OSA). OSA represents a
serious medical problem affecting approximately
17% of women and 34% of men between the ages of
30 and 70 years [1], and its prevalence is increasing
alongside the growing prevalence of obesity [2]. It
is characterized by repeated partial or complete ob-
struction of the upper airway during sleep, leading
to episodes of apnea and hypopnea, breathing inter-
ruptions lasting longer than 10 seconds, and inter-
mittent hypoxia [1]. OSA significantly impairs quality
of life and increases the risk of cardiovascular and
metabolic diseases [1, 3, 4], diabetes [5], depression,
and reduced life expectancy [3, 4, 6].

Diagnosis is based on the apnea-hypopnea index
(AHI), where an AHI =5 accompanied by symptoms
such as snoring, daytime sleepiness, nocturnal
awakenings, morning headaches, and cognitive dis-
turbances is sufficient for the diagnosis of OSA [7].
It is estimated that nearly 80% to 90% of patients
with OSA remain undiagnosed due to failure to rec-
ognize mild cases and low awareness of this condi-
tion among the general population and healthcare
professionals [8].

Among the most important risk factors for OSA are
excessive body weight [2, 9], male sex [9, 10], old-
er age [9], anatomical characteristics of the upper
airway, alcohol and sedative use [11], smoking [12],
and genetic predisposition [13]. Obesity causes fat
accumulation in the airway, increasing the risk of
obstruction. In men and individuals older than 40
years, upper airway muscle tone declines, while con-
ditions such as septal deviation and enlarged tonsils
additionally contribute to the risk [9, 10]. Narrowing
of the upper airway and reduced activity of the pha-
ryngeal dilator muscles lead to obstruction during
sleep [9, 10]. Episodes of apnea cause hypoxia and
hypercapnia, which activate arousal mechanisms
and sleep fragmentation [14]. Night-time symptoms
include snoring, choking episodes [15], frequent

urination, and night sweats [16], while daytime
symptoms include fatigue, sleepiness [17], morning
headaches [18], and cognitive disturbances [19]. In-
dividuals with OSA are often irritable, anxious, prone
to depression [20], and have reduced sexual desire
[21]. Men experience greater snoring intensity com-
pared with women, whereas women report snoring
and apneas less frequently [22]. Women more com-
monly complain of daytime fatigue, lack of energy,
insomnia, morning headaches, and mood distur-
bances compared with men [23].

Numerous studies have demonstrated that patients
with OSA experience a marked reduction in quali-
ty of life (QoL) [24, 25]. QoL is a multidimensional
and complex construct, generally understood as en-
compassing both subjective perceptions and objec-
tive conditions related to physical health, material
circumstances, social relationships, and emotion-
al well-being [26]. In this context, health-related
quality of life specifically reflects how disease and
its treatment influence an individual's function-
al status, level of disability, and everyday activities
[26, 27]. Importantly, interventions aimed at improv-
ing QoL may contribute not only to better rehabil-
itation outcomes and overall patient care, but also
to the alleviation of disease-related symptoms [27].

CPAP is considered the gold standard treatment for
moderate and severe OSA [28]. CPAP keeps the air-
way open, improves oxygenation, reduces sleep frag-
mentation, and alleviates symptoms such as daytime
sleepiness and cognitive problems [29, 30]. Therapy
also has a beneficial effect on mental health [31]
and reduces the risk of cardiovascular complications
[32, 33]. However, adherence to therapy can be chal-
lenging due to discomfort, mucosal dryness, nasal
congestion, or psychological discomfort [34]. Educa-
tion, equipment individualization, and continuous
support from healthcare professionals are essential
for long-term preservation of patients’ quality of life
[34-38]. In some cases, physicians may recommend
additional treatments, such as the use of humidifi-
ers, mask modifications [39], or even surgical inter-
ventions, to maximize the benefits of CPAP therapy
[40]. Although CPAP remains the most effective treat-
ment for OSA, it is important to approach treatment
with an understanding of each patient's specific
needs to ensure optimal therapy use and improve-
ment in patients’ quality of life [41-43].
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Despite the well-known negative impact of obstruc-
tive sleep apnea on health-related quality of life,
data on changes following CPAP therapy in the do-
mestic context remain limited. Therefore, this study
aimed to compare the quality of life of patients with
OSA receiving CPAP therapy and those not receiving
CPAP therapy, and to assess differences in quality of
life according to sociodemographic characteristics
and gender.

METHODS

Study design

This comparative cross-sectional study was conduct-
ed at the University Hospital Centre Osijek, Clinic of
Neurology, between January and May 2025. Two in-
dependent groups of participants were included: pa-
tients before initiation of CPAP therapy and patients
who had been using CPAP therapy for at least three
months. Data were collected from two independent
groups representing different stages of CPAP therapy
(before initiation and after >3 months of use). As dif-
ferent participants were recruited at each time point,
the samples were independent.

Setting and samples

The study was conducted at the Sleep Disorders Out-
patient Clinic, Clinic of Neurology, University Hospi-
tal Centre Osijek. The sample included adult patients
diagnosed with moderate to severe OSA, defined as
an apnea-hypopnea index (AHI) >15 events per hour.
Participants were divided into two groups: (1) patients
initiating CPAP therapy and (2) patients attending fol-
low-up visits after at least three months of CPAP use.

Inclusion criteria were: age >18 years, diagnosis of
moderate or severe OSA confirmed by polysom-
nography or polygraphy (AHI 215 events/hour), ini-
tiation of CPAP therapy (for the first group), use of
CPAP therapy for =3 months (for the second group),
ability to understand and independently complete
the questionnaire, and provision of written informed
consent. Exclusion criteria were: acute medical con-
ditions at the time of data collection, prior surgical
treatment for OSA, discontinuation of CPAP therapy,
refusal to participate, or incomplete questionnaires.

Measurements/instruments

Data were collected using a structured questionnaire
consisting of three parts. The first part included so-
ciodemographic and clinical characteristics: sex, age,
place of residence, marital status, level of education,
and comorbidities (diabetes, hypertension, obesi-
ty, stroke, myocardial infarction, and other). Clinical
variables also included duration of OSA diagnosis,
CPAP use (regular or occasional), and average daily
duration of CPAP use.

Participants who reported difficulties with CPAP
use were asked an additional question regarding
the reasons for these difficulties, with predefined
response options including: discomfort during use
(pressure, pain, irritation), sleep disturbances relat-
ed to mask use, difficulties adapting to the device,
technical problems with the device or mask, and lack
of support or instructions for use.

The second part of the questionnaire assessed the
participants’ perception of daytime symptoms and
psychosocial functioning. This section included
questions focused on the subjective experience of
emotional status, social relationships, and the per-
ceived impact of the disease on everyday life. Spe-
cifically, it included questions regarding the pres-
ence of anxiety or depressive feelings related to
sleep problems, the level of satisfaction with social
life, and the perception of support from family and
friends in the context of health-related difficulties.
Participants were also asked to identify the aspect of
health they considered to be most affected by OSA.
Responses were collected through self-assessment,
providing insight into the subjective evaluation of
psychosocial functioning and everyday difficulties
associated with the disease.

Quality of life was assessed using the freely available
Short Form Health Survey (SF-36) [44]. The validated
Croatian version was applied [45, 46]. The SF-36 con-
sists of 36 items grouped into eight domains: phys-
ical functioning (PF), role limitations due to physi-
cal health (RP), role limitations due to emotional
problems (RE), vitality (energy/fatigue) (VT), mental
health (MH), social functioning (SF), bodily pain (BP),
and general health perception (GH). Scores for each
domain were transformed to a standardized scale
ranging from 0 to 100, with higher scores indicating
better perceived health status and higher quality of
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life. Results are presented as a profile of eight sub-
scales, and values above 50 are interpreted as in-
dicative of preserved or good quality of life [44-46].

The SF-36 questionnaire has been validated and
widely used in clinical and population-based stud-
ies, enabling comparisons across different groups
of participants [47-49]. The SF-36 has demonstrated
good internal consistency in previous studies, with
Cronbach’s alpha coefficients typically exceeding
0.70 across most domains [47-49].

Data collection/procedure

Before completing the questionnaire, participants
were informed about the aim and purpose of the
study. The questionnaire was administered using a
paper-and-pencil format and distributed personal-
ly during outpatient visits. Participation in the study
lasted approximately 10-15 minutes, including pro-
viding study information, obtaining written informed
consent, and completing the questionnaire.

Ethical considerations

The study was conducted anonymously, and no per-
sonal identifying data were collected, ensuring full
confidentiality of participants. All procedures were
performed in accordance with the General Data Pro-
tection Regulation (GDPR) and the ethical principles
outlined in the Declaration of Helsinki. Ethical ap-
proval for the study was obtained from the Ethics
Committee of the University Hospital Centre Osijek
(approval number: R1-96-2/2025) and the Faculty of
Dental Medicine and Health Osijek (approval num-
ber: 2158/97-97-10-25-05).

Statistical data analysis

Categorical variables were presented as absolute
and relative frequencies. Numerical variables were
described using the median and interquartile range.
Differences between categorical variables were an-
alyzed using the x? test. The normality of distribu-
tion for numerical variables was assessed using
the Kolmogorov-Smirnov test. Because the data
were not normally distributed, comparisons of nu-
merical variables between two independent groups
were performed using the Mann-Whitney U test.

For comparisons involving three or more indepen-
dent groups, the Kruskal-Wallis test was applied. All
P-values were two-tailed, and the level of statistical
significance was set at a = 0.05. Statistical analyses
were performed using the IBM SPSS Statistics soft-
ware, version 22.0 (IBM Corp., Armonk, NY, USA).

RESULTS

The study included 100 participants, of whom 84
(84%) were men, and 16 (16%) were women. The
median age was 55 years (interquartile range 48-62
years). The pre-CPAP group included 48 (48%) partic-
ipants, while the post-CPAP group included 52 (52%)
participants. The majority of participants lived in
urban areas, had completed secondary school edu-
cation, and were married. Twenty participants were
obese, while 20 participants (20%) had no associated
comorbidities (Table 1).

Table 1. General characteristics of participants

Characteristic N:;nr:i;p(;/;)t:f
CPAP device ~ Pre-CPAP group 48 (48)
use Post-CPAP group 52 (52)
Sex Male 84 (84)
Female 16 (16)
23 - 40 1 (11)
41 -50 24 (24)
Age 51-60 39 (39)
61-70 18 (18)
>71 8 (8)
Place of City 61 (61)
residence Village 39 (39)
Primary school 12 (12)
Education High school 72 (72)
level College or University
degree 16 (16)
Single 7(7)
Married 80 (80)
Marital status  Cohabiting 6 (6)
Divorced 4 (4)
Widowed 3(3)
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0
Characteristic Numb.e.r (%) of
participants
None 20 (20)
Diabetes mellitus 10 (10)
Hypertension 21(21)
Obesity 20 (20)
Comorbidities Mvocardial infarction 2(2)
Stroke 1(1)
Other 11(11)
Combination
of multiple 15 (15)
comorbidities
Total 100 (100)

A diagnosis of OSA for more than 3 years was report-
ed by 26 (50%) participants, while 3 (6%) participants
had been diagnosed with OSA for less than 6 months.
Regular CPAP use was reported by 44 (85%) partici-
pants, while 8 (15%) used the device occasionally. Of
the total 52 participants using CPAP, 22 (42%) used it
for 4-6 hours daily, while 24 (46%) participants used
CPAP for more than 6 hours per day. Among the 20
participants who experienced difficulties while us-
ing the CPAP device, 9 (45%) reported discomfort
during use as the main reason. Significant symptom
improvement after initiation of CPAP therapy was re-
ported by 31(60%) participants, partial improvement
by 17 (33%), while 2 (4%) participants reported no im-
provement and 2 (4%) were unsure (Table 2).

Table 2. CPAP use and treatment-related characteristics (N = 52)

Characteristic Number (%) of participants
Less than 6 months 3(6)
How long have you had a diagnosis of 6 months - 1year 7 (14)
obstructive sleep apnea? 1-3years 16 (30)
More than 3 years 26 (50)
. Yes, regularly 44 (85)
Do you use the CPAP device regularly? )
Yes, occasionally 8 (15)
Less than 2 hours 1(2)
If you use it, how many hours per day do 2~ 4 hours 5(10)
you use it on average? 4 -6 hours 22 (42)
More than 6 hours 24 (46)
Discomfort during use 9 (45)
_ , ) Problems sleeping with the mask 7 (35)
Difficulties during use (n = 20) ‘ ) _
Difficulty adapting to the device 1(5)
Technical problems with the device 3(15)
Yes, significant improvement 31(60)
Have you noticed symptom improvement ~ Yes, partial improvement 17(33)
after Starting CPAP therapy? NO, no improvement 2 (4)
Not sure 2 (4)

Compared with the pre-CPAP group, significantly
more participants in the post-CPAP group rated their
current physical condition as excellent, whereas par-
ticipantsin the pre-CPAP group more frequently rated
their physical condition as poor (P = 0.02). Compared
with the pre-CPAP group, significantly more partic-
ipants reported frequent daytime fatigue, whereas
participants in the post-CPAP group reported fatigue
considerably less often (P = 0.02). Significantly more
participants in the post-CPAP group reported no

difficulties with physical activity due to sleep prob-
lems, whereas participants in the pre-CPAP group
more often reported occasional difficulties (P = 0.07).
Compared with the pre-CPAP group, participants in
the post-CPAP group more frequently reported feel-
ing motivated and in a good mood during the day
(P = 0.02). Participants in the post-CPAP group were
also more likely to report satisfaction with their so-
cial life, whereas participants in the pre-CPAP group
were more often dissatisfied (P = 0.01) (Table 3).
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Table 3. Self-assessment of symptoms and daily functioning by CPAP therapy status

Number (%) of participants
Question Answer P-value*
Pre-CPAP group Post-CPAP group

Original scientific article

Excellent 0(0) 7 (14)
' Very good 8 (17) 8 (15)
S;:é;:i%l:]l?d you rate your current physical Good 24 (50) 29 (59) 0.0
poor 16 (33) 7 (14)
Very poor 0(0) 1(2)
Never 0(0) 3(6)
Rarely 6 (12) 14 (27)
How often do you feel tired during the day? Occasionally 20 (42) 25 (48) 0.02
Often 20 (42) 10 (19)
Always 2 (4) 0(0)
Never 6 (12) 14 (27)
Do you have difficulties with physical activity ~ Rarely 11(23) 19 (36) 001
due to sleep problems? Occasionally 25 (53) 18 (35)
Often 6 (12) 1(2)
Always 1(2) 4 (8)
Do you feel cheerful and motivated during the ~ Mostly 20 (42) 31(60) 0.00
day? Occasionally 17 (35) 15 (29)
Rarely 10 (21) 2 (4)
Never 7 (15) 8 (15)
Do you have problems with concentration and ~ Rarely 13 (27) 18 (35) 0.5
memory? Occasionally 23 (48) 21 (40)
Often 5 (10) 5(10)
Never 11(23) 15 (29)
. . Rarely 14 (29) 18 (35)
Efoécl):nji?el anxiety or depression due to sleep Occasionally 15 (31) 15 (29) 038
Often 8 (17) 3(6)
Always 0(0) 1(2)
Completely satisfied 18 (37) 16 (30)
Mostly satisfied 16 (33) 30 (58)
How satisfied are you with your social life? 0.01
Undecided 5(10) 5(10)
Mostly dissatisfied 9 (19) 1(2)
Always 26 (54) 37 (71)
DQ you feel suApported by your family and Mostly 18 (37) 12 (23) 020
friends regarding your health problems? Occasionally 4 (8) 2 (4)
Rarely 0(0) 1(2)
Physical health 32 (67) 36 (69)
Which aspect of your health (.jo you consider to Mental health 11(23) 8 (15) 074
be most affected by obstructive sleep apnea?  social relationships 3(6) 5 (10)
Other 2 (4) 3(6)
Total 48 (100) 52 (100)

Note: *x? test
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Compared with the pre-CPAP group, participants in
the post-CPAP group reported significantly better
physical functioning (P = 0.03), fewer limitations due

Table 4. Quality of life about CPAP device use (N = 100)

to physical problems (P = 0.02) and emotional prob-

lems (P = 0.03), greater vitality (P = 0.05), and better
mental health (P = 0.02) (Table 4).

Median (IQR)
SF-36 domains Pre-CPAP Post-CPAP P-value*
group (n = 48) group (n =52)
Physical functioning (PF) 55 (30 - 83) 67,5 (50 - 95) 0,03
Role-physical (RP) 37,5 (0 - 75) 75 (6,25 — 100) 0,02
Role-emotional (RE) 66,7 (0 - 100) 100 (41 -100) 0,03
Vitality/ energy (VT) 52,5 (40 - 70) 60 (45 - 75) 0,05
Mental health (MH) 54 (41 - 68) 66 (52 — 84) 0,02
Social functioning (SF) 62,5 (50 - 87) 62,5 (50 - 87) 0,66
Bodily pain (BP) 65 (45 - 90) 77,5 (45 - 97) 0,19
General health (GH) 55 (40 - 65) 55 (50 - 70) 0,46

Note: *Mann-Whitney U test

Participants who regularly used the CPAP device
had significantly better physical functioning than
participants who used the CPAP device occasionally
(P = 0.05). Participants who regularly used the CPAP

device also had fewer limitations due to physi-
cal problems (P = 0.02) and emotional problems
(P = 0.03) than participants who used the CPAP de-
vice occasionally (Table 5).

Table 5. Quality of life according to the frequency of CPAP device use (N = 52)

Median (IQR)
SF-36 domains Regular users Irregular users P-value*
(n = 44) (n=28)
Physical functioning (PF) 72,5 (50 - 95) 50 (25 - 60) 0,05
Role-physical (RP) 75 (25 - 100) 12,5 (0 - 62,5) 0,02
Role-emotional (RE) 100 (33 - 100) 83 (0 -100) 0,03
Vitality/ energy (VT) 60 (50 - 75) 57,5 (15 - 73) 0,49
Mental health (MH) 68 (52 - 8) 74 (44 — 84) 0,83
Social functioning (SF) 75 (50 - 87) 68,75 (40 - 100) 0,86
Bodily pain (BP) 77,5 (46 - 100) 82,5 (19 - 100) 0,83
General health (GH) 60 (51 -70) 60 (45 - 85) 0,73

Note: *Mann-Whitney U test

In the pre-CPAP group, men had significantly better
physical functioning than women (P = 0.03) and re-
ported significantly less bodily pain (P = 0.05). Wom-
en in the pre-CPAP group had significantly greater
limitations due to physical problems (P = 0.03) and
emotional problems (P = 0.02) than men. Among
men, those in the post-CPAP group reported sig-
nificantly better mental health than those in the

pre-CPAP group (P = 0.04). Women in the post-CPAP
group had significantly poorer physical functioning
(P = 0.01), significantly greater limitations due to
physical problems (P = 0.02) and emotional prob-
lems (P = 0.02), and reported significantly greater
bodily pain (P = 0.02) than men in the post-CPAP
group (Table 6).
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Table 6. Comparison of quality of life between men and women in the pre-CPAP and post-CPAP groups

Median (IQR) P-value*

SF-36 domains

Physical functioning (PF) (42.565 85) (102?65) (557_595) (17.525—60) 0.03 007 058 0.1
Role-physical (RP) (0 _5300) © %575) (25 7_5100) © %575) 003 005 083 002
Role-emotional (RE) (16;0—200) (0—3636.7) (6612%0) © ?6;33) 0.02 0.57 0.03 0.02
Vitality/ energy (VT) (42.5? 70) (404:%50) (456? 75) (35 i7-5) 011 024 >099 0.07
Mental health (MH) (445? ) (2:_860) (526_888) (425_260) 015 004 074 0.6
Social functioning (SF) (506_2'857.5) (506_2;5) (5061'357‘5) (31_557.5) 089 053 051 0.29
Bodily pain (BP) (4567_'595) (222(_)90) (557:500) (17.2?66) 0.05 027 >099 0.02
General health (GH) (40 f567.5) (405—560) (505_570) (42.20_70) 052 066 058 >099

*Mann-Whitney U test. Comparisons: 1vs 2 = males vs females (pre-CPAP); 1vs 3 = males (pre-CPAP) vs males (post-CPAP); 2 vs 4 = females
(pre-CPAP) vs females (post-CPAP); 3 vs 4 = males vs females (post-CPAP).

DISCUSSION

The results of this study indicate that patients with
OSA who used CPAP therapy for three or more months
reported significantly better quality of life than pa-
tients assessed before CPAP initiation. Compared
with the pre-CPAP group, participants in the post-
CPAP group reported reduced fatigue, better mood,
better perceived general health, and better social
functioning. Participants who regularly adhered to
therapy and men had significantly better results in
the domains of physical functioning and limitations
due to physical and emotional difficulties compared
with those who used therapy irregularly and women.
Studies conducted worldwide confirm that untreat-
ed OSA is associated with lower scores in most do-
mains of quality of life, particularly vitality, physical
and mental health, and social functioning [36, 50].
Snoring and night-time restlessness affect the sleep
of partners [51], while chronic fatigue and reduced
mental clarity make daily activities and social inter-
actions more difficult [52].

The results of this study showed that participants in
the post-CPAP group reported better quality of life
across multiple domains than those in the pre-CPAP
group, which is consistent with recent findings in the
literature [36, 53]. In this study, the SF-36 question-
naire showed significant improvements in the areas
of physical functioning, limitations due to phys-
ical and emotional difficulties, vitality, and mental
health. This pattern suggests that CPAP therapy may
affect not only respiratory parameters but also has a
broader impact on daily functioning and subjective
perception of health. Similar results were described
in a study conducted in Lithuania [53], where after
3 months of CPAP treatment, improvements were
observed in the areas of energy, emotional limita-
tions, and general health status measured by the SF-
36 questionnaire, as well as a reduction in daytime
sleepiness [53].

Compared with the pre-CPAP group, participants in
the post-CPAP group rated their physical condition
better, experienced daytime fatigue less frequently,
and had fewer difficulties with physical activity re-
lated to sleep disorders. An increase in motivation
and improved mood was also observed, suggesting
a beneficial association with therapy on emotion-
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al functioning. These findings are consistent with a
study conducted in Croatia in 2024 [36], which em-
phasized that CPAP therapy significantly reduces
daytime fatigue and improves overall quality of life,
while subjective perception of improvement plays a
key role in patient adherence to therapy. Studies in-
dicate significant improvement in overall quality of
life with regular CPAP use, especially in the domains
of daytime sleepiness and cognitive functioning [54].

In this study, participants who regularly used the
CPAP device had significantly better results in the
domains of physical functioning and limitations due
to physical and emotional difficulties compared with
those who used therapy irregularly. Lo Bue et al. re-
ported improvements in mental health and psycho-
logical well-being among CPAP users who adhered
to therapy, but emphasized that side effects such
as mask discomfort, claustrophobia, nasal dryness,
and skin irritation still affect therapy adherence
[55]. In the present study, among participants who
reported difficulties with CPAP use, the most com-
mon issues were discomfort during use (45%) and
problems sleeping with the mask (35%), followed by
technical problems (15%) and difficulties adapting to
the device (5%). These findings are consistent with
previous literature, which highlights mask-related
discomfort, sleep disturbances, and technical issues
as the most frequently reported side effects of CPAP
therapy [56]. Such adverse effects may negatively im-
pact adherence and consequently reduce the overall
effectiveness of treatment [56]. A literature review by
Lopez-Lopez et al. emphasized that education, tech-
nical support, and multidimensional approaches
(particularly the role of nurses) significantly increase
long-term CPAP adherence [57]. Continuous support
from healthcare professionals, including motivation-
al interventions [37], regular check-ups, and progress
monitoring, may help resolve problems associated
with CPAP device use and ensure better adherence
to therapy [38]. Regular adherence to CPAP therapy
is associated with better quality of life across multi-
ple domains; however, actual effectiveness in clini-
cal practice depends on proper education, technical
adjustment of the device, psychological support, and
an individualized approach to increase successful
adherence to therapy [37, 38, 571.

The results of this study indicate that men reported
better physical functioning, fewer physical and emo-
tional limitations, and less pain than women. These

findings are consistent with international studies
showing that women experience a greater decline in
quality of life compared with men with similar AHI
levels [58, 59]. Furthermore, women with OSA have
reduced work productivity and higher rates of sick
leave and divorce compared with women without
OSA, while such an association has not been found
among men [58, 59]. Compared with men, women
from both groups had poorer quality of life, with
greater physical and emotional limitations and more
pronounced pain in this study. The results are con-
sistent with previous studies showing that women
with OSA have poorer quality of life and greater
physical and emotional difficulties compared with
men, while CPAP therapy improves outcomes in both
genders, although gender differences may persist af-
ter treatment [60, 61]. Women also more frequently
report anxiety, fatigue, and limitations in daily activ-
ities [62].

Limitations

This study has several limitations. The relatively
small sample size and single-center design limit the
generalizability of the findings. The cross-sectional
design does not allow firm causal conclusions, and
the use of self-assessment measures may be subject
to participant bias. The sample was predominantly
male (84%), which reflects the epidemiology of OSA
but may limit the interpretation of gender-based
differences. Additionally, the cross-sectional design
does not allow evaluation of temporal changes in
CPAP adherence or the long-term effects of thera-
py. Longitudinal studies are needed to better assess
these outcomes.

Recommendations for Future Research

Future studies should include larger, multicentre
samples, as well as longitudinal studies following the
same patients over time to better understand the
long-term effects of CPAP therapy and adherence. Itis
also recommended to include additional factors such
as psychosocial and socioeconomic variables, health
literacy, and barriers within the healthcare system.
Furthermore, experimental or quasi-experimental
studies should evaluate targeted interventions aimed
at improving CPAP adherence, thereby providing high-
er-level evidence on their effectiveness.
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Implications for Clinical Practice and
Education

The results of this study emphasize the importance
of timely diagnosis and continuous use of CPAP ther-
apy in patients with OSA to improve the physical and
psychological aspects of quality of life. In clinical
practice, particular emphasis should be placed on
educating patients about proper device use and the
importance of regular adherence to therapy, since
regular CPAP use was associated with better out-
comes. The findings also indicate the need for an
individualized treatment approach, taking into ac-
count gender differences and the specific needs of
patients. In the context of healthcare education, pro-
grams should be developed to strengthen healthcare
professionals’ competencies in supporting patients
with OSA, including recognizing barriers to adher-
ence and providing psychosocial support.

CONCLUSIONS

The results of the study show that patients with OSA
who had been using CPAP therapy for at least three
months reported significantly better quality of life
than those in the pre-CPAP group, particularly in the
domains of physical and psychological functioning,
vitality, and limitations due to physical and emo-
tional problems. Compared with the pre-CPAP group,
participants in the post-CPAP group also reported
less fatigue, better mood, better perceived general
health, and better social functioning. Regular adher-
ence to therapy was associated with better quali-
ty-of-life outcomes, while men reported better phys-
ical functioning and fewer physical and emotional
limitations than women. These findings highlight the
importance of regular adherence to CPAP therapy
and support an individualized approach to optimiz-
ing quality of life in patients with OSA.
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ABSTRACT

Introduction: Protecting patient privacy and confi-
dentiality is a fundamental ethical and profession-
al responsibility in healthcare and has become in-
creasingly important in the era of digitalization. This
study aimed to examine nursing students’ attitudes
toward patient privacy protection and to assess dif-
ferences according to sex, age, and year of study.

Methods: A cross-sectional study was conducted
between April and May 2024 among 176 undergrad-
uate and graduate nursing students at the Faculty
of Dental Medicine and Health Osijek, Croatia. Data
were collected using an anonymous questionnaire
developed for this study. Descriptive statistics and
nonparametric tests were used for data analysis.

Results: Most participants reported respecting pa-
tient privacy (97.2%), rarely or never searching for
patient information on social media (88.9%), not
taking photographs with patients (881%), not post-
ing patient photographs on social media (96.6%),

3 General Hospital Dr. Josip Bencevic Slavonski Brod, Andrije
Stampara 42, Slavonski Brod, 35 000, Croatia

“ University of Applied Sciences in Bjelovar, Trg Eugena
Kvaternika 4, Bjelovar, 43 000, Croatia

*Corresponding author:
Email: ana.prkab@gmail.com
Phone: +385 99 65 61 304

Keywords: social media; patient privacy; nursing
students; data protection.

and frequently or always adhering to ethical prin-
ciples (983%). Female participants demonstrat-
ed significantly greater respect for patient privacy
(P = 0.05), communicated more frequently with pa-
tients’ family members (P = 0.04), and more often
closed patients’ room doors during nursing care or
medical procedures (P = 0.04). Male participants re-
ported significantly more frequent unprofessional
behaviors, including discussing patients’ diagno-
ses with friends (P = 0.01), accessing acquaintances’
medical records during breaks (P = 0.002), and com-
menting on patients’ appearance with colleagues
(P = 0.02). Significant differences according to age
and year of study were also observed in several pri-
vacy-related behaviors, including social media use
and professional conduct.

Conclusion: Nursing students demonstrated a high
level of awareness regarding patient privacy and
ethical responsibility. However, differences accord-
ing to sex, age, and year of study suggest the need
for continued education on professional ethics, dig-
ital professionalism, and responsible use of social
media throughout nursing education.
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INTRODUCTION

The rapid development of digitalization and infor-
mation technology has introduced new challenges
to ensuring data privacy [1]. Data protection regula-
tions apply across all healthcare settings and govern
the conduct of healthcare professionals both with-
in and outside the workplace [2]. Violation of the
right to privacy and confidentiality is subject to legal
sanctions, particularly in healthcare [3]. Discussing
patients and their health conditions with healthcare
professionals not directly involved in patient care,
commenting on patients’ personal characteristics, or
giving preferential treatment constitute violations of
privacy and equality.

Professional experience and nurses’ level of educa-
tion influence communication with patients, respect
for patients’ rights, and preservation of data confi-
dentiality [4]. Upon admission, patients should be
informed about their right to privacy, including how
their personal data will be used. Patients also have
the right to request that healthcare professionals do
not discuss their health condition with family mem-
bers or friends without their consent [3, 5]. Informing
patients before procedures supports decision-mak-
ing, improves the quality of nursing care, and con-
tributes to better outcomes [6]. During nursing care,
nurses should ensure an individualized approach
and equal attention to every patient regardless of
personal characteristics or medical condition. Re-
spect for ethical standards also includes protecting
patient privacy during diagnostic, therapeutic, and
nursing procedures [7]. Nurses should ensure pa-
tient privacy by using privacy screens, and health-
care professionals not directly involved in patient
care should not enter the room during procedures

[8].

Internet use poses one of the major challenges in
data protection and requires secure data transmis-
sion. Data encryption reduces the risk of information
leakage [9, 10]. Many healthcare institutions also ap-
ply strict access control measures, including pass-
word protection and biometric authentication [3].
The use of the internet and smartphones enables
searching for patient information on social media,
taking and posting photographs with patients, and

communicating with patients, all of which may com-
promise privacy [1, 8, 10]. Such practices may unin-
tentionally disclose patient information, resulting
in legal liability and damage to the reputation of
healthcare professionals and healthcare institutions
[1, 3]. The widespread use of social media, artificial
intelligence, and data linkage presents additional
challenges to protecting patient privacy, particular-
ly when publishing health data and conducting re-
search using social media platforms [11, 12].

Despite increasing digitalization, patient privacy re-
mains one of the fundamental ethical principles of
nursing practice. International studies indicate that
nursing students generally demonstrate a high level
of awareness regarding data confidentiality; howev-
er, challenges related to digital technologies remain,
particularly in relation to information sharing and
maintaining professional boundaries on social me-
dia platforms [13]. Systematic reviews further high-
light the professional and ethical challenges associ-
ated with social media use among nursing students,
particularly regarding patient privacy and confiden-
tiality [14].

In Croatia, few studies have examined nursing stu-
dents’ attitudes toward patient privacy protection in
the era of digitalization. Existing research has mainly
focused on preserving patient dignity and privacy or
on nursing documentation and professional respon-
sibility [15], without specifically addressing challeng-
es arising from the digital environment. This lack of
empirical evidence highlights the need for further
research among nursing students in Croatia.

Therefore, this study aimed to examine nursing stu-
dents’ opinions regarding the protection of patient
privacy in the era of digitalization and to determine
whether opinions differ according to age, sex, and
year of study.

METHODS

Study design

A cross-sectional study was conducted between
April and May 2024.
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Participants

The study included 176 participants. The participants
were undergraduate and graduate nursing students
from the Faculty of Dental Medicine and Health
Osijek.

Instruments

Data were collected using an anonymous question-
naire developed for this study based on previously
published literature [16, 17]. The questionnaire con-
sisted of two parts: demographic characteristics and
items/questions related to the protection of patient
privacy. The first part included seven socio-demo-
graphic questions addressing participants’ charac-
teristics, year of study, and employment status. The
second part included questions related to patient
privacy protection. Participants responded to each
item/question by selecting one of the provided re-
sponse options. Responses were scored using a five-
point Likert scale (1 - never; 2 - rarely; 3 - some-
times; 4 - often; 5 - always).

Data collection / Procedure

The questionnaires were distributed by the princi-
pal investigator or designated contact persons. All
participants were informed about the purpose of
the study and were assured that participation was
completely anonymous and that their identity could
not be determined from their responses during data
analysis or presentation of results. The questionnaire
required approximately 10 minutes to complete. All
stages of the study were conducted in accordance
with the General Data Protection Regulation (GDPR).

Ethical considerations

The study was conducted in accordance with the
ethical principles of scientific research while en-
suring anonymity and confidentiality of participant
data. Participation in the study was voluntary, and
all participants were informed in advance about
the aim and purpose of the research. Completion of
the questionnaire was considered to constitute in-
formed consent to participate in the study.

Statistical data analysis

Categorical variables were presented as absolute
and relative frequencies. Numerical variables were
summarized using the mean and standard deviation
or the median and interquartile range, as appropri-
ate. Differences between categorical variables were
tested using the chi-square test (x2 test). The nor-
mality of distribution of numerical variables was as-
sessed using the Kolmogorov-Smirnov test. Due to
deviations from normal distribution, differences be-
tween two independent groups were analyzed using
the Mann-Whitney U test. Differences among three
or more independent groups were analyzed using
the Kruskal-Wallis test. All P-values were two-tailed.
The level of statistical significance was set at a = 0.05.

Statistical analysis was performed using SPSS sta-
tistical software (version 22.0, SPSS Inc., Chicago, IL,
USA).

RESULTS

A total of 176 participants were included in the
study. The mean age of participants was 29.9 years
(SD = 8.5), ranging from 19 to 55 years. The average
length of work experience was 8.65 years (SD = 8.2),
ranging from 1to 32 years. Most participants (n = 120;
68.2%) reported using social media exclusively for
personal purposes (Table 1).
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Table 1. Participant characteristics and patterns of social media use

Participant characteristics n (%)
Male 43 (24.4)
Sex
Female 133 (75.6)
19 - 24 59 (33.5)
25-29 45 (25.6)
Age (years)
30 - 34 16 (19.1)
>35 56 (31.8)
First-year undergraduate 39 (22.2)
Second-year undergraduate 38 (21.6)
Year of study Third-year undergraduate 37 (21.0)
First-year graduate 30 (17.0)
Second-year graduate 32(18.2)
. Urban 82 (46.6)
Place of residence
Rural 94 (53.4)
Are you employed as a nurse/ Yes 150 (85.2)
technician? No 26 (14.8)
Not employed 26 (14.8)
1-5 57 (32.4)
Years of work experience
(Employed participants) 6-10 33(188)
11-15 17 (9.7)
>16 43 (24.4)
Type of Secondary school Medical school 145 (824)
completed General grammar school 18 (10.2)
Once a week or less 40 (22.7)
Several times a week 21(11.9)
How.often do you check your social Once daily 31(17.6)
media accounts?
2-5 times daily 47 (26.7)
26 times daily 37 (21.0)
Exclusively personal 120 (68.2)
Mostly personal, less professional 40 (22.7)
Usual purpose of social media use Equally personal and professional 13 (7.4)
Mostly professional, less personal 2(11)
Exclusively professional 1(0.6)
Facebook 43 (24.4)
Facebook and Instagram 44 (25.0)
. . . YouTube 3(1.7)
Social media profile includes
Instagram 17 (9.7)
TikTok 2(17)
Combination of multiple platforms 67 (381)

Total
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Nursing students’ opinions on maintaining patient privacy are presented in Table 2.

Table 2. Opinions of nursing students on maintaining patient privacy

Number (%) of respondents

Original scientific article

Question
1 2 3 4 5

How often did you give more attention to younger 65 47 A 17 6
patients than to older patients? (36.9) (26.7) (23.3) (9.7) (3.4)
How often did you respect patient privacy? ! 2 2 e 127

you respect p privacy: (0.6) (12) (12) (25.0) (722)
How often did you respect the privacy of patients 0 1 4 52 119
with disabilities? (0.0) (0.6) (2.3) (29.5) (67.6)
How often did you have contact with patients' family 20 23 45 68 20
members? (11.4) (131 (25.6) (38.6) (11.4)
How often did you search for information about a 110 43 22 1 0
patient on social media? (62.5) (24.4) (12.5) (0.6) (0.0)
How often did you take a photograph with a patient 155 16 5 0 0
during hospitalization? (881) (91) (2.8) (0.0) (0.0)
How often did you post photographs of patients on 170 4 1 0 1
social media? (96.6) (2.3) (0.6) (0.0) (0.6)
How often did you use a privacy screen to protect an 8 34 37 39 58
immobile patient's privacy during nursing care? (4.5) (19.3) (21.0) (22.2) (33.0)
How often did you use a privacy screen during 13 24 35 54 50
medical procedures on an unconscious patient? (7.4) (13.6) (19.9) (30.7) (28.4)
How often did you close the patient's room door 2 9 24 47 94
during nursing care or medical procedures? (11) (51) (13.6) (26.7) (53.4)
During diagnostic and therapeutic procedures, how 10 47 83 28 8
often did other staff enter the patient's room? (5.7) (26.7) (47.2) (15.9) (4.5)
How often did you inform patients before diagnostic 3 4 12 51 106
or therapeutic procedures? (1.7) (2.3) (6.8) (29.0) (60.3)
How often did you use social media to communicate 153 15 6 2 0
with patients? (86.9) (8.5) (3.4) (17) (0.0)
How often did you search an acquaintance's medical 90 59 24 2 1
records/documentation during a break? (511) (33.5) (13.6) (11) (0.6)
How often did you behave unprofessionally toward 156 5 3 1 i
patients of a different religion? (88.6) (2.8) (1.7) (0.6) (6.3)
How often did you discuss patients and their 65 66 37 7 1
diagnoses privately with friends? (36.9) (37.5) (21.0) (4.0) (0.6)
How often did you comment on a patient's 75 65 31 5 0
appearance with colleagues? (42.6) (36.9) (17.6) (2.8) (0.0)
How often were better-dressed patients given 151 20 4 1 0
priority during diagnostic or therapeutic procedures? (85.8) (1.4) (2.3) (0.6) (0.0)
How often did ethical principles guide your 0 0 3 47 126
professional practice? (0.0) (0.0) (1.7) (26.7) (71.6)

Note. 1- never; 2- rarely; 3- sometimes; 4- often; 5- always

Statistically significant sex differences were ob-  patients’ family members (P = 0.04), closing the room
served. Women reported significantly more frequent  door during nursing care or medical procedures
adherence to patient privacy (P = 0.05), contact with (P = 0.04), and informing patients before performing
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diagnostic and therapeutic procedures (P = 0.008). In  breaks (P = 0.002), commenting on patients’ appear-
contrast, men reported significantly more frequent  ance in front of colleagues (P = 0.02), and giving pri-
unprofessional behaviors, including discussing pa-  ority to better-dressed patients during diagnostic
tients and their diagnoses privately among friends  and therapeutic procedures (P = 0.01) (Table 3).

(P = 0.01), searching acquaintances’ records during

Table 3. Nursing students’ opinions on maintaining patient privacy according to sex

. Median (IQR)
Question P-value*
Male Female
. . . . . 2 2
How often did you give more attention to younger patients than to older patients? (1-2) (1-3) 0.08
How often did you respect patient privacy? > > 0.05
y p p p ye (4 _ 5) (5 _ 5) '
How often did you respect the privacy of patients with disabilities? “ f 5) 4 ? 5) 0.72
. . . . 3 4
How often did you have contact with patients' family members? 0.04
(2-4) (3-4)
How often did you search for information about a patient on social media? (1 12) ( j ) 0.20
. . . . e 1 1
How often did you take a photograph with a patient during hospitalization? (1-1) (1-1) 014
How often did you post photographs of patients on social media? ( j 0 ( j " 015
How often did you use a privacy screen to protect an immobile patient's privacy 4 4 0.64
during nursing care? (2-5) (3-5) ’
How often did you use a privacy screen during medical procedures on an 4 4 0.51
unconscious patient? (3-4) (3-9) '
How often did you close the patient's room door during nursing care or medical 4 5 0.04
procedures? (3-5) (4 -5) ’
During diagnostic and therapeutic procedures, how often did other staff enter the 3 3 0.90
patient's room? (2-3) (2-3) ’
How often did you inform patients before diagnostic or therapeutic procedures? 4 f 5) 4 ? 5) 0.008
How often did you use social media to communicate with patients? (1 1 0 (1 j N 091
How often did you search an acquaintance's medical records/documentation during 2 1 0.002
a break? (1-3) (-2 '
How often did you behave unprofessionally toward patients of a different religion? ( 1 " ( 11) 0.27
How often did you discuss patients and their diagnoses privately with friends? (1 33) (1 32) 0.01
. . . 2 2
How often did you comment on a patient's appearance with colleagues? (1-3) (1-2) 0.02
How often were better-dressed patients given priority during diagnostic or 1 1 0.01
therapeutic procedures? 1-2) 1-1) ’
How often did ethical principles guide your professional practice? (4 ? 5) 4 ? 5) 0.28

Note. *Mann-Whitney U test; 1- never; 2- rarely; 3- sometimes; 4- often; 5- always
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Statistically significant age-related differences
were observed. Older respondents more often re-
ported giving greater attention to younger patients
(P = 0.002), whereas respondents aged 19-24 more
often reported respecting the privacy of disabled pa-

tients (P = 0.03). Respondents aged 30-34 also more
frequently reported having contact with patients’
family members (P = 0.01), while respondents aged
>30 more often reported commenting on patients’
appearance (P = 0.05) (Table 4).

Table 4. Nursing students’ opinions on maintaining patient privacy in relation to age

Median (interquartile range)

Question P-value*
19 -24 25-29 30-34 235
How often did you give more attention to younger 2 2 1.5 25 0.002
patients than to older patients? (1-13) (1-13) (1-275) (2 -3.75) :
How often did you respect patient privacy? > > > > 019
you Tespect patient privacy: (5-5  (5-5) (4 - 5) (4 - 5) '
How often did you respect the privacy of patients with 5 5 5 5 0.03
disabilities? (5-5) (4 -5) (425 -5) (4 -5) ’
How often did you have contact with patients' family 3 3 4 4 0.01
members? (2-4) (2-4) (325-4) (3-4) '
How often did you search for information about a 1 1 1 1 0.36
patient on social media? (1-2) (1-2) (1-2) (1-2) ’
How often did you take a photograph with a patient 1 1 1 1 015
during hospitalization? 1-1) (1-1) (1-1.75) (1-1) ’
How often did you post photographs of patients on 1 1 1 1 028
social media? -1 (-1 (-1 (1-1) ’
How often did you use a privacy screen to protect an 4 4 3 4 071
immobile patient's privacy during nursing care? (3-5) (3-5) (2-4) (3-5) ’
How often did you use a privacy screen during medical 4 4 4 4 0.2
procedures on an unconscious patient? (3-5) (3-5) (2-4) (225 - 4) ’
How often did you close the patient's room door 5 4 5 4 016
during nursing care or medical procedures? (4 -5) (4-5) (325-5) (3.25-5) ‘
During diagnostic and therapeutic procedures, how 3 3 3 3 0.81
often did other staff enter the patient's room? (2-23) (25-13) (2.25 - 3) (2-23) ’
How often did you inform patients before diagnostic or 5 4 4 5 0.08
therapeutic procedures? (4 -5) (4-5) (4-5) (4-5) '
How often did you use social media to communicate 1 1 1 1 0.84
with patients? (1-1) (1-1) (1-1 (1-1 '
How often did you search an acquaintance's medical 1 2 15 1 038
records/documentation during a break? (1-2) (1-2) (1-2) (1-2) ’
How often did you behave unprofessionally toward 1 1 1 1 0.40
patients of a different religion? -1 (-1 (1-1) (1-1) ’
How often did you discuss patients and their 2 2 2 2 0.94
diagnoses privately with friends? (1-2) (1-2.5) (1-2.75) (1-13) ’
How often did you comment on a patient's appearance 1 2 2 2 0.05
with colleagues? (1-2) (1-2) (1-3) (1-3) ’
How often were better-dressed patients given priority 1 1 1 1 010
during diagnostic or therapeutic procedures? -1 -1 -1 -1 '
How often did ethical principles guide your 5 5 5 5 0.64
professional practice? (4-5) (4.5-5) (4-5) (4-5) '

Note. Kruskal-Wallis test. 1 = never; 2 = rarely; 3 = sometimes; 4 = often; 5 = always.
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Statistically significant differences according to the
year of study were observed in contact with patients’
family members (P < 0.001), searching for patient in-
formation on social media (P = 0.006), taking pho-

tographs with patients (P = 0.009), posting patients’  dures (P < 0.001) (Table 5).
photographs on social media (P = 0.001), informing

Table 5. Nursing students’ opinions on maintaining patient privacy according to year of study

patients before diagnostic and therapeutic proce-
dures (P = 0.001), commenting on patients’ appear-
ance (P < 0.001), and giving priority to better-dressed
patients during diagnostic and therapeutic proce-

Question

Median (interquartile range)

1st year

undergraduate undergraduate undergraduate graduate graduate

2nd year 3rd year 1st year

2nd year

P-value*

How often did you give more
attention to younger patients
than to older patients?

2 2 3
(1-3) (1-3.5) (2-4)

2
(125-3)

< 0.001

How often did you respect
patient privacy?

0.99

How often did you respect
the privacy of patients with
disabilities?

How often did you have
contact with patients' family
members?

How often did you search for
information about a patient on
social media?

How often did you take a
photograph with a patient
during hospitalization?

0.009

How often did you post
photographs of patients on
social media?

0.001

How often did you use a
privacy screen to protect an
immobile patient's privacy
during nursing care?

4 5 35
(2.75 - &) (3-5) (3-5)

35
(2-4)

014

How often did you use a
privacy screen during medical
procedures on an unconscious
patient?

(2.75 - 5) (3-5) (2 -4.25)

(2-4)

0.18

How often did you close the
patient's room door during
nursing care or medical
procedures?

(4-5) (4-5) (375-5)

3-5)

0.08

During diagnostic and
therapeutic procedures, how
often did other staff enter the
patient's room?

0.09

How often did you inform
patients before diagnostic or
therapeutic procedures?

0.001
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Median (interquartile range)

Question 1st year

2nd year

P-value*

3rd year 1styear 2ndyear

undergraduate undergraduate undergraduate graduate graduate

How often did you use social
media to communicate with
patients?

1
(-1

(1-1)

1 1 1

(1-1) -1 (-1 019

How often did you search

an acquaintance's medical 2
records/documentation during (1-2)
a break?

(1-2)

0.49

(1-2) (1-2)

How often did you behave
unprofessionally toward
patients of a different religion?

0.32

How often did you discuss
patients and their diagnoses
privately with friends?

0.32

How often did you comment
on a patient's appearance with
colleagues?

(o3 <0001

How often were better-dressed

patients given priority during 1
diagnostic or therapeutic
procedures?

(1_p <0001

How often did ethical
principles guide your

professional practice? (5-5)

(4-5)

5 5 5

(45 - 5) 4-5 (-5 0%

Note. Kruskal-Wallis test. 1 = never; 2 = rarely; 3 = sometimes; 4 = often; 5 = always.

DISCUSSION

The results of this study indicate that the majority of
participants respect patient privacy, rarely or never
search for patient information on social media, and
frequently or always adhere to ethical principles.
Additionally, approximately half of the students re-
ported checking their social media accounts several
times daily. A study conducted in China demonstrat-
ed an association between social media use and be-
haviors related to patient privacy protection among
nursing students [13]. A systematic review identified
risks such as inappropriate content sharing, breach-
es of confidentiality, and the blurring of boundaries
between personal and professional identity, which
may lead to potential violations of patient privacy
[14]. As future healthcare professionals, nursing stu-
dents gain access to patient information during clin-
ical training and process such information as part
of their educational activities. Clinical practice rep-

resents a critical period in which students develop
professional identity and moral values that shape
their future careers [18].

The results of this study also showed that female
participants demonstrated higher levels of respect
for patient privacy, particularly during nursing care
and medical procedures, emphasizing the impor-
tance of closing patients' room doors and using pri-
vacy screens. A study conducted in Australia report-
ed that nursing students identified closing doors
and using privacy screens as essential measures for
preserving patient privacy and dignity [19]. Further-
more, the importance of adequate patient covering
during nursing care has also been emphasized in
previous studies [18, 20]. However, several factors
may hinder consistent protection of patient privacy
in clinical practice, including shared hospital rooms,
increased workload, insufficient staffing levels, and
limited time availability [21]. Multi-bed hospital
rooms may allow other patients and healthcare pro-
fessionals to overhear confidential conversations,
which represents a challenge in protecting patient
information [22].
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In this study, female participants also communicat-
ed more frequently with patients and their family
members and informed patients about planned pro-
cedures, contributing to the preservation of patient
dignity and a sense of security. Kim et al. highlighted
the importance of protecting confidential informa-
tion, particularly in the context of verbal commu-
nication [23]. Despite technological advances, Rony
et al. emphasized the importance of feedback and
ensuring that technology complements rather than
replaces a patient-centered approach to care [24].

Participants in this study agreed that age, physical
appearance, socioeconomic status, and religious af-
filiation of patients did not influence their behavior
with respect to patient privacy. Similarly, the results
of a study by Sepehrirad et al. showed that nurs-
ing students with higher levels of moral sensitivity
demonstrated greater respect for patient privacy
[25]. Unlike the findings of this study, where sex was
identified as a statistically significant variable, sev-
eral other studies reported no association between
sex and attitudes toward patient privacy protection
[26, 27].

Regarding disclosure of patient information outside
the hospital environment, male participants report-
ed slightly more frequent sharing of information
in informal settings, such as among friends, and
reviewing acquaintances' medical records during
breaks compared to female participants. These find-
ings contrast with results reported in a study con-
ducted in Ethiopia [28].

Most students in this study reported never search-
ing for patient information on social media, taking
photographs with patients, or posting patient pho-
tographs online, which is consistent with findings
from previous studies [29, 30]. However, internation-
al studies also indicate that some nursing students
share patient photographs on social media plat-
forms [14, 31]. Wang et al. reported that nursing stu-
dents frequently exchange patient-related informa-
tion via social media, while 63.5% of students stated
that they had occasionally shared identifiable pa-
tient information online [32]. In South Africa, nursing
students demonstrated low levels of responsibility
when using social media by recording and publish-
ing photographs, audio, and video materials with-
out anonymizing patient identity, directly violating
patient privacy and confidentiality [33]. An interna-

tional survey conducted among health sciences stu-
dents from eight universities in six countries (China,
Canada, the United Kingdom, Australia, Mexico, and
Ireland) showed that a considerable proportion of
students (20.5%) reported that sharing photographs
from clinical practice on social media was inappro-
priate [34].

Astudy conducted among Polish nursing students in-
dicated that more than half of participants searched
for patient information several times per year, most-
ly via Facebook, motivated by curiosity and the de-
sire to better understand patients [35]. Increased
risk of privacy violations among students who fre-
quently use and update social media accounts may
be explained by lower awareness of potential con-
sequences and a greater need for social approval.
At the same time, nursing students frequently use
social media for academic purposes. O'Connor et
al. reported that approximately half of students
demonstrated an understanding of digital profes-
sionalism and expressed generally positive attitudes
toward responsible use of social media, particular-
ly for educational and professional purposes [36]. A
high level of professionalism and ethical awareness
is essential for personal and professional develop-
ment as well as for the protection and advancement
of the nursing profession. The findings of this study,
which indicate a high level of responsibility and
awareness regarding patient privacy protection, may
reflect the effectiveness of educational programs
that continuously emphasize confidentiality, profes-
sional responsibility, and respect for patients’ rights
as fundamental components of quality healthcare.

With regard to the year of study, first-year under-
graduate students reported never commenting on
patients’ appearance, searching for patient infor-
mation on social media, taking photographs with
patients, or posting patient photographs online.
Unlike the findings of this study, previous research
has shown that senior students demonstrate greater
responsibility in protecting patient privacy and us-
ing social media appropriately [37, 38]. These find-
ings also differ from those reported by Abuhammad
et al, who emphasized that increased knowledge
among nurses significantly improves confidentiali-
ty-related behaviors [39]. Nursing education plays a
key role in developing and maintaining professional
values, with students highly valuing human dignity
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and justice as core principles of their future profes-
sional practice [40]. Research conducted in China
indicated that graduate nursing students demon-
strated better patient privacy protection behaviors,
which was explained by higher levels of moral sen-
sitivity, empathy, and cognitive awareness regarding
privacy protection [41].

In this study, second-year graduate students more
frequently communicated with patients’ family
members and consistently informed patients before
diagnostic and therapeutic procedures. Previous
studies suggest that students with greater clinical
experience demonstrate higher levels of awareness
and more responsible behavior regarding patient
privacy protection. Although differences are not ob-
served across all aspects of behavior, clinical expe-
rience plays a crucial role in developing profession-
al engagement and communication with patients’
families [22, 42, 43]. Moore et al. reported that nurs-
ing students’ attitudes toward patient privacy vary
according to the year of study, with more mature
attitudes observed at higher levels of education,
suggesting gradual development of understand-
ing through academic and clinical experience [44].
Even isolated unethical attitudes may significantly
influence overall findings, further emphasizing the
importance of continuous education in professional
ethics and privacy protection.

Limitations and directions for future
research

This study has several limitations. The sample in-
cluded a higher proportion of female participants,
which may affect the representativeness of the re-
sults. Additionally, the study was conducted at a
single higher education institution, limiting the gen-
eralizability of the findings to the broader popula-
tion of nursing students. The use of a self-reported
questionnaire may also have resulted in socially de-
sirable responses, potentially affecting the accuracy
of reported attitudes regarding patient privacy pro-
tection.

Future research should include larger and more di-
verse samples from multiple higher education insti-
tutions. Longitudinal studies could provide insight
into the development of nursing students’ attitudes
toward patient privacy throughout their education

and early professional careers. Furthermore, quali-
tative research could offer deeper insight into stu-
dents’ perceptions, experiences, and challenges re-
lated to protecting patient privacy in contemporary
healthcare environments.

Implications for clinical practice and
education

The results of this study highlight the importance
of continuous development of nursing students’
awareness regarding respect for patient privacy, par-
ticularly in the context of increasing digitalization. In
clinical practice, nurses play a key role in protect-
ing the confidentiality and security of patient health
data; therefore, it is essential to ensure that students
acquire adequate knowledge and competencies re-
lated to ethical and legal aspects of privacy protec-
tion during their education.

The findings also emphasize the need for additional
educational content addressing the appropriate use
of electronic health records and protection of per-
sonal health data. Integrating topics related to digi-
tal security, professional ethics, and patient privacy
protection into nursing curricula may contribute to
strengthening professional responsibility among fu-
ture healthcare professionals. In addition to formal
education, continuous professional development
through workshops, seminars, and professional
training is essential to ensure consistent protection
of patient privacy in everyday clinical practice.

CONCLUSION

The results of this study indicate a high level of
awareness among nursing students regarding the
importance of protecting patient privacy and confi-
dentiality in the context of increasing digitalization.
Most participants demonstrated professionally and
ethically responsible behavior, particularly in the
area of data protection and social media use. De-
spite generally positive attitudes, statistically signif-
icant differences were identified in certain aspects
of behavior according to sex, age, and year of study,
indicating variations in professional awareness and
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ethical reasoning. These findings highlight the im-
portance of continuous education of nursing stu-
dents regarding ethical principles, professional stan-
dards, and responsible use of digital technologies in
healthcare. Systematic integration of topics related
to privacy protection and digital ethics into educa-
tional programs may further strengthen professional
identity and reduce potentially inappropriate behav-
iors in clinical practice.
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ABSTRACT

Introduction: Obesity is a chronic disease with seri-
ous health consequences, including cardiovascular
diseases, diabetes, and certain cancers. Identifying
factors associated with BMI is essential for preven-
tion and public health planning. This study aimed
to examine the contribution of health literacy and
sociodemographic factors to BMI among adults in
Croatia.

Methods: A cross-sectional study was conducted
among 195 adults residing in Croatia. Data were col-
lected in person using paper-based instruments.
Participants independently completed the socio-
demographic and lifestyle section, whereas the
SAHLCA-50 was administered face-to-face by a mem-
ber of the research team. Spearman's rank correla-
tion and multiple linear regression analyses were
used to examine associations with BMI and identify
its independent predictors.
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Results: The median BMI was 251 (IQR 22.4-28.6), with
349% of participants overweight and 17.4% obese.
Significant correlations were observed between BMI
and age (p = 0.372, P< 0.001), sex (p = -0.176, P = 0.014),
education (p = -0193, P = 0.007), and health litera-
cy (p =-0172, P = 0.016). Regression analysis showed
that only age and sex were significant predictors
of BMI, explaining 131% of the variance (adjusted
R2 = 0.131). Health literacy and the remaining socio-
demographic variables were not significant predic-
tors of BMI in the multivariable model.

Conclusions: Age and sex were independently as-
sociated with BMI, whereas health literacy was not
a significant predictor after adjustment for socio-
demographic characteristics. Further studies in-
corporating detailed behavioral, lifestyle, and so-
cioeconomic variables are needed to clarify the
relationship between health literacy and BMI.

Original scientific article



B ¢ | Mamic M. et al. Health Literacy, Sociodemographics, and BMI. NEC 2026; 2(1): 43 - 52

Original scientific article

INTRODUCTION

Obesity is defined as excessive accumulation of
adipose tissue and is recognized as a chronic and
complex disease that can negatively affect health. It
increases the risk of developing type 2 diabetes, car-
diovascular diseases, bone and reproductive health
problems, as well as certain types of cancer. In addi-
tion to its health consequences, obesity can signifi-
cantly affect quality of life, including difficulties with
sleep and mobility [1, 2].

Today, obesity is a global health problem that has
been steadily increasing over recent decades. Ac-
cording to data from 2022, one in eight people
worldwide lives with obesity, while 43% of adults
aged over 18 are overweight, and 16% of them live
with obesity. Since 1990, the prevalence of obesity
among adults has more than doubled, while in ad-
olescents it has quadrupled [1]. In 2024, an estimat-
ed 35 million children under five years of age were
overweight. In 2022, more than 390 million children
and adolescents aged 5-19 years were overweight,
including over 160 million living with obesity [1].

Between 1990 and 2022, the global prevalence of
obesity increased substantially, and more than one
billion people worldwide were living with obesity by
2022 [2, 3]. The scale and geographic reach of this in-
crease make obesity a global public health challenge.
In addition to its clinical burden, obesity is associated
with stigma and substantial psychological and social
consequences [4]. For this reason, it is important to
identify the factors associated with obesity in order to
support timely prevention and intervention.

Population-based studies have shown that health
literacy is associated with socioeconomic position,
health-risk behaviors, and health status [5-7]. Health
literacy is a multidimensional construct that encom-
passes the knowledge, motivation, and competencies
required to access, understand, evaluate, and use
health information [8]. Studies have reported associ-
ations between health literacy and nutrition-exercise
behaviors, motivational readiness for physical activi-
ty, healthy eating habits, and fast-food consumption
[9-12]. These findings suggest that health literacy may
be relevant to weight-related behaviors, although they
do not establish a mediating or causal effect on BMI.

Body image, eating attitudes, physical activity, and
socioeconomic circumstances across the life course
are related to weight-related outcomes and health
behaviors [13, 14]. Studies in adult populations have
also identified sociodemographic and behavioral fac-
tors, including age, marital status, education, and di-
etary intake, as correlates of overweight and obesity
[15, 16]. Ethnicity and place-related social context are
associated with disparities in obesity [17, 18], while
weight-related stigma may differ according to age,
sex, and ethnicity [19]. Behavioral and psychological
factors, including eating-related behaviors and ha-
bitual responding, may also be associated with high-
er BMI [20, 21]. These findings highlight the complex
interplay of biological, behavioral, psychological, and
sociodemographic factors associated with BMI. A
multidisciplinary approach involving various health-
care professionals is essential for effective obesity
prevention and management. According to clinical
guidelines, obesity should be managed as a chron-
ic disease through comprehensive, patient-centred
care [22]. Nurses can contribute through patient as-
sessment, education, lifestyle counselling, care coor-
dination, and long-term follow-up [23-25]. As nurses
and midwives together account for nearly half of the
global health workforce, their contribution to obesity
prevention and management is of particular impor-
tance [26].

This study contributes to the existing literature by
providing data on the association of body mass in-
dex (BMI) with health literacy, as well as key sociode-
mographic and behavioral variables among adults in
Croatia. The obtained results contribute to a better
understanding of the factors associated with obesity
in the local context and may serve as a basis for the
development of targeted public health interventions
and recommendations.

This study aimed to examine the contribution of
health literacy and sociodemographic factors to body
mass index (BMI). Specifically, it aimed to: a) analyze
BMI according to standard classifications; b) inves-
tigate differences in BMI according to employment
and marital status; and ¢) examine associations be-
tween BMI and sex, age, educational level, self-rated
health, meal frequency, place of residence, physical
activity, and health literacy.
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METHODS

Study design

A cross-sectional study was conducted between
March and April 2023 among adults residing in Cro-
atia.

Participants

The study included 195 adults residing in Croatia. The
inclusion criteria were age 18 years or older, current
residence in Croatia, ability to read and understand
the Croatian language, and provision of informed
consent to participate in the study. The exclusion
criteria were age younger than 18 years, residence
outside Croatia, inability to read or independently
complete the questionnaire, refusal or withdrawal
of informed consent, and questionnaires with miss-
ing data that prevented the calculation of BMI or the
SAHLCA-50 total score.

An a priori power analysis was performed using
G*Power [27] to estimate the required sample size
for multiple linear regression (fixed model, R? de-
viation from zero). Assuming a medium effect size
(f2=015), o = 0.05, statistical power (1-B) = 0.95, and
nine predictors, the required sample size was 166
participants. The final sample comprised 195 partic-
ipants, exceeding the estimated minimum sample
size.

Data collection procedure

Data were collected in person between March and
April 2023 using paper-based instruments. Partic-
ipants independently completed the sociodemo-
graphic and lifestyle section of the questionnaire.
The SAHLCA-50 was administered individually, face-
to-face, by a member of the research team, who re-
corded the participants' pronunciation and word-as-
sociation responses. The average time required to
complete the entire data collection procedure was
approximately 10-13 minutes.

Instruments

The questionnaire consisted of two sections. The first
section collected sociodemographic data, including
sex, age, place of residence, educational level, em-
ployment status, and marital status, as well as infor-
mation on physical activity and the number of meals
consumed per day. Body weight and height were
self-reported. BMI was calculated as body weight in
kilograms divided by height in meters squared (kg/
m2). According to World Health Organization criteria,
participants were classified as underweight (BMI <
18.5 kg/m2), normal weight (BMI 18.5-249 kg/m3),
overweight (BMI 25.0-29.9 kg/m?2), or obese (BMI >
30.0 kg/m2) [1]. The second section assessed func-
tional health literacy using the Short Assessment of
Health Literacy for Croatian Adults (SAHLCA-50). The
instrument consists of 50 medical terms. For each
item, participants were asked to read the medical
term aloud and select the semantically related word
from two alternatives; the response option “I do not
know” was also available. One point was awarded
when both the pronunciation and word association
were correct, whereas an incorrect response or the
response “I do not know” was scored as 0. The total
score ranged from 0 to 50, with higher scores indi-
cating higher functional health literacy. The Croatian
validation study demonstrated high internal consis-
tency (Cronbach's o = 0.91) [28].

Statistical data analysis

Descriptive statistics were used to summarize the
study variables. Continuous variables are present-
ed as medians and interquartile ranges (IQRs). The
normality of data distribution was assessed using
the Shapiro-Wilk test. Since the data were not nor-
mally distributed (P < 0.05), non-parametric tests
were applied. The Mann-Whitney U test was used to
compare two independent groups, and the Kruskal-
Wallis test was used to compare multiple indepen-
dent groups. When the Kruskal-Wallis test indicated
a significant difference, pairwise comparisons were
performed using Dunn's post hoc test. Associations
between variables were assessed using Spearman's
rank correlation coefficient. Multiple linear regres-
sion analysis was performed to identify predictors
of body mass index (BMI). All assumptions for re-
gression analysis, including linearity, normality of re-
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siduals, homoscedasticity, and absence of multicol-
linearity, were verified before analysis. A two-sided P
value < 0.05 was considered statistically significant.
Statistical analyses were performed using JASP ver-
sion 017.21 (Department of Psychological Methods,
University of Amsterdam, Amsterdam, The Nether-
lands) [29].

Ethical considerations

The study was conducted in accordance with the
ethical principles of the Declaration of Helsinki. The
study involved an anonymous, non-interventional
survey of adults from the general population and did
notinclude the collection of directly identifiable per-
sonal data. Participation was voluntary. Before com-
pleting the questionnaire, all participants received
written and verbal information about the purpose
and procedures of the study and provided written
informed consent. Participants were informed that
they could withdraw from the study at any time with-
out consequences. Signed informed consent forms
were stored separately from the completed ques-
tionnaires in sealed envelopes to prevent any link
between participants and their responses.

RESULTS

A total of 195 participants were included in the study,
of whom 165 (84.6%) were female and 30 (15.4%) were
male. The median age was 35 years (IQR, 26-47 years)
(Table 1).

Table 1. Distribution of participants' demographic
characteristics (N = 195)

Characteristics n (%)
Education level Elementary 7 (3.6)
school
Secondary 130 (66.7)
education
Higher 37 (19.0)
education
University 21(10.8)
degree and
above
Employment Employed 156 (80.0)
Unemployed 33(16.9)
Retired 6 (31)
Place of residence City 98 (50.3)
Village 97 (49.7)
Physical activity No 61(313)
Several times 27 (13.8)
ayear
Several times a 48 (24.6)
week
Several times a 38 (19.5)
month
Daily 21(10.8)
Number of meals per One meal 5(2.6)
day Two meals 65 (33.3)
Three meals 95 (48.7)
Four meals 30 (15.4)
Self-rated health Very poor 0(0.0)
Poor 7(3.6)
Moderate 40 (20.5)
Good 113 (57.9)
Very good 35(17.9)
Presence of chronic  Yes 42 (21.5)
disease No 153 (78.5)

Characteristics n (%)

Sex Male 30 (15.4)
Female 165 (84.6)

Marital status Married 122 (62.6)
Divorced 9 (4.6)
Single 57 (29.2)
Widowed 7(3.6)

Most participants had normal body weight (88
451%). The median BMI was 251 (IQR, 22.4-28.6), and
the median health literacy score was 47 (IQR, 44-48)
(Table 2).
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Table 2. Distribution of BMI categories and descrip-  BMI differed significantly according to marital status
tive statistics for body mass index and health liter- (P = 0.015). Post hoc Dunn's test indicated that single
acy (N =195) participants had significantly lower BMI than mar-
ried and widowed participants (P < 0.05). BMI also

Original scientific article

Varlable n (%) differed significantly according to employment sta-
BMI category Underweight 5(2.6) tus (P = 0.018). Retired participants had significantly
Normal weight 88 (451) higher BMI than employed and unemployed partici-
Overweight 68 (34.9) pants (P < 0.05) (Table 3).
Obesity 34 (17.4)
Median (IQR)
BMI 251
Health literacy (224 - 28.6)
score 47 (44 — 48)

Note: BMI - body mass index

Table 3. BM| by marital and employment status (N = 195)

Variable oM P-value*
Median (IQR)
Marital status Married 25.76 (2317- 28.73)
Divorced 23.37 (2213 - 26.53)
Single 2411 (20.55 - 26.71) 00
Widowed 28.68 (23.35 - 35.43)
Employment Employed 25.04 (22.65 — 28.53)
Unemployed 2416 (21.65 — 29.24) 0.018
Retired 30.44 (27.63 - 35.25)
Note: BMI — body mass index; *Kruskal-Wallis test.
Spearman correlation analysis showed that BMI was Variables BMI
i;g(nplﬁzc_ag.’i;yz’npefa(i):f(\)qeg, cs(;;r(e;a;[e_do .:\;Iéhph:ez%: z})l,tzrna(; Presence of chronic disease p -0132
educational level (p = -0.193, P = 0.007). BMI was also P-value 0.065
moderately positively correlated with age (p = 0372, ~ Self-rated health P 0.063
P < 0.007), indicating that BMI tended to increase P-value 0.384
with increasing age (Table 4). Physical activity 0 0129
Table 4. Spearman correlations between BMI and p-value 0.073
selected sociodemographic and health-related vari- Place of residence 0 0.067
ables P-value 0.352
Variables BMI Number of meals per day P 0.033
Age D 0372 P-value 0.649
p-value <0.001 Health literacy score o -0172
Sex D -0176 P-value 0.016
P-value 0.014 Note: p = Spearman correlation coefficient; P values for Spearman
correlation analysis
Education o -0193

P-value 0.007
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A multiple linear regression analysis was performed
to identify predictors of BMI. Variables that were
significantly associated with BMI in the bivariate
analyses (educational level, age, sex, employment
status, marital status, and health literacy) were in-
cluded in the regression model. The overall model

was statistically significant (F(9, 185) = 4.26, P < 0.001)
and explained 131% of the variance in BMI (adjusted
R2=0131). Age (B = 0.120, B = 0.321, 95% CI for B 0.054-
0185, P < 0.001) and sex (B = -2.708, B = -0.201, 95%
Cl for B -4.608 to -0.807, P = 0.005) were significant
independent predictors of BMI (Table 5).

Table 5. Multiple linear regression analysis of predictors of body mass index (BMI)

95% Cl for B

B B t p Lower Upper Adj::ted

Bound Bound

(Constant) 29.546 6.239 <0.001 20.203 38.889 0.131

Education -0.470 -0.070 -0.951 0.343 -1.443 0.504

Age 0120 0.321 3.588 <0.001 0.054 0185

Literacy -0.028 -0.023 -0.287 0.774 -0.215 0160

Sex -2.708 -0.201 -2.810 0.005 -4.608 -0.807

Employment - retired -1.363 -0.048 -0.525 0.600 -6.481 3.755

Employment - employed -0.682 -0.056 -0.735 0.463 -2.510 1147

Marital - single -0.446 -0.042 -0.525 0.600 -2123 1.231

Marital - divorced -2.379 -0.103 -1.439 0152 -5.639 0.882

Marital - widowed 2.004 0.077 1.076 0.283 -1.671 5.678

Note: B - unstandardized regression coefficient; - standardized regression coefficient; Cl = confidence interval; adjusted R? - adjusted

coefficient of determination.

DISCUSSION

This study examined the contribution of health liter-
acy and sociodemographic factors to BMI. Although
several variables were significantly associated with
BMI in the bivariate analyses, only age and sex re-
mained significant independent predictors in the
multivariable regression model.

In the present sample, male sex was independently
associated with higher BMI. Sex differences in BMI
may reflect biological differences in body composition
and fat distribution, as well as sociocultural and be-
havioral factors [30]. Studies among adolescents and
university students have also reported sex differences
in body-image dissatisfaction, appearance compari-
sons, and body self-perception [31-35]. However, be-
cause these studies predominantly involved younger
populations and focused on body image rather than
predictors of BMI, they should be interpreted as con-
textual evidence rather than direct explanations of
the association observed in the present study.

Age was positively associated with BMI and re-
mained an independent predictor in the multivari-
able model. Age-related changes in height, errors in
self-reported weight and height, and differences in
body composition can affect BMI estimates and their
interpretation [36-40]. Studies in older adults have
also shown that the use of alternative height mea-
sures may materially alter BMI values and nutritional
classification [41, 42]. Therefore, the association ob-
served in the present study should be interpreted as
a relationship between chronological age and BMI
rather than as evidence of a specific metabolic or
hormonal mechanism.

Health literacy was negatively correlated with BMI in
the bivariate analysis but was not an independent
predictor after adjustment for sociodemographic
characteristics. The relatively narrow distribution of
SAHLCA-50 scores in the present sample, with a me-
dian of 47 and an interquartile range of 44-48, may
have reduced the ability to identify an independent
association.
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Evidence regarding the relationship between health
literacy and BMI is inconsistent. A Croatian study us-
ing the SAHLCA-50 found no statistically significant
differences in health literacy according to BMI cat-
egories [43]. In contrast, a population-based study
among Albanian adults found that inadequate
health literacy was independently associated with
higher odds of overweight and obesity [44]. Stud-
ies among Taiwanese schoolchildren and Portu-
guese adults also reported associations between
health literacy and weight-related outcomes [45, 46],
whereas a study among Iranian high school students
found no statistically significant correlation between
health literacy and BMI [47].

Taken together, these findings suggest that the rela-
tionship between health literacy and BMI may vary
according to age, population characteristics, the
instrument used to assess health literacy, and the
behavioral and socioeconomic variables included in
the analysis. Health literacy may support healthier
decision-making, but it should not be interpreted as
a sufficient or direct determinant of body weight.

Overall, the variables included in the regression
model explained a relatively small proportion of
BMI variance (adjusted R2 = 0.131). This result indi-
cates that a substantial proportion of BMI variance
remains unexplained and may be attributable to
biological, psychological, behavioral, social, and en-
vironmental factors that were not included in the
model. Therefore, these findings emphasize the
need for future research that would encompass a
wider spectrum of variables and consider possible
interactions between individual characteristics, life-
style, and socioeconomic circumstances.

In this sample, 68 participants (34.9%) were over-
weight and 34 participants (17.4%) were obese, indi-
cating that excess body weight was common among
the participants. These findings are consistent with
current global estimates reported by the World
Health Organization, indicating that overweight
and obesity remain major public health challenges
worldwide [1]. Such data confirm that obesity re-
mains a serious public health problem and empha-
size the need for preventive and intervention mea-
sures in different age groups.

The results indicate the need for a personalized and
age-sensitive approach to the prevention and treat-
ment of obesity. Older adults should be included in

programs that promote physical activity and support
metabolic health, while the development of sex-spe-
cific educational strategies is also recommended,
given the differences between men and women in
body perception, motivation, and approaches to
weight management. Nurses, as key members of
multidisciplinary teams, play an important role in
implementing such interventions by identifying at-
risk groups, providing individualized counseling,
and encouraging long-term behavioral change. The
relatively high proportion of participants with over-
weight or obesity highlights the importance of early
prevention, particularly among younger adults. Pro-
grams that promote healthy eating habits, regular
physical activity, and reduced sedentary behavior
should be an integral part of primary healthcare, ed-
ucational curricula, and public health initiatives.

Future research should include participants across
a broader age range to improve the generalizability
of the findings. It is also recommended to include a
larger sample and apply a longitudinal study design
to better examine the causal relationship between
health literacy and changes in nutritional status over
time. Furthermore, incorporating objective measures
of physical activity, dietary habits, and psychological
factors may provide a more comprehensive under-
standing of their potential mediating or moderating
role in the relationship between health literacy and
BMI.

Study Limitations

Despite the contribution of this study, several lim-
itations should be considered when interpreting
the findings. The study relied on self-reported data,
which may have resulted in inaccuracies in report-
ing body weight, height, and dietary habits. In ad-
dition, the sample was relatively small and not ful-
ly representative of the Croatian adult population,
owing to the predominance of younger participants
and women. Furthermore, the cross-sectional design
precludes conclusions about causal relationships
between health literacy and BMI. Finally, several
potentially important variables, including detailed
measures of physical activity, stress, socioeconom-
ic status, and genetic predisposition, were not as-
sessed and may have contributed to the unexplained
variation in BMI.

Original scientific article
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CONCLUSION

The results of this study highlight the multifacto-
rial nature of body mass index (BMI), with age and
sex emerging as significant independent predictors,
whereas health literacy was not a significant predic-
tor in the multivariable model. Nevertheless, health
literacy remains an important component of health
promotion, as it may support healthier decisions and
behaviors that influence nutritional status over time.
These findings underscore the importance of adopt-
ing a comprehensive approach to obesity prevention
and management that considers biological, psycho-
logical, and social determinants of body weight.

Acknowledgments

The authors would like to thank all the participants.

Funding sources

This research received no external funding.

Author Contributions

Conceptualization, M.M. and S.M;; Methodology, .M,
Z.D., RL; Software, M.M., MV.; Formal Analysis, M.M.,
M.V, R.L; Investigation, S.K, I.B.; Resources, S.K, I.B;
Writing - Original Draft Preparation, MM, .M., R.L;
Writing — Review & Editing, S.M., Z.D.; Visualization,
S.K, I.B.; Supervision, M.M. and S.M.

Declaration of Conflicting Interest

The authors declare no conflicts of interest.

REFERENCES

1. World Health Organization. Obesity and overweight
[Internet]. 2024 [cited 2025 Oct 9]. Available from:
https://www.who.int/news-room/fact-sheets/detail/
obesity-and-overweight

10.

1.

12.

World Health Organization. One in eight people are
now living with obesity [Internet]. 2024 Mar 1 [cited
2025 Oct 9]. Available from: https://www.who.int/
news/item/01-03-2024-one-in-eight-people-are-
now-living-with-obesity

Ahmed SK, Mohammed RA. Obesity: Prevalence,
causes, consequences, management, preventive
strategies and future research directions. Metabo-
lism Open. 2025;27:100375. https://doi.org/10.1016/].
metop.2025.100375

Westbury S, Oyebode O, van Rens T, Barber TM. Obe-
sity stigma: Causes, consequences, and potential
solutions. Curr Obes Rep. 2023;12:10-23. https://doi.
0rg/101007/s13679-023-00495-3

Jordan S, Hoebel J. Health literacy of adults in Germa-
ny: findings from the German Health Update (GEDA)
study. Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz. 2015:58(9):942-950. https://doi.
org/10.1007/s00103-015-2200-z

Schaeffer D, Berens EM, Vogt D, Gille S, Griese L, Klinger J,
et al. Health literacy in Germany: findings of a represen-
tative follow-up survey. Dtsch Arztebl Int. 2021:118(43):723-
728. https://doi.org/10.3238 /arztebl.m2021.0310

Svendsen MT, Bak CK, Sgrensen K, Pelikan J, Ridder-
sholm S, Skals RK, et al. Associations of health literacy
with socioeconomic position, health risk behavior, and
health status: a large national population-based survey
among Danish adults. BMC Public Health. 2020;20(1):565.
https://doi.org/10.1186/512889-020-08498-8

Broder J, Okan O, Bauer U, Bruland D, Schlupp S, Boll-
weg TM, et al. Health literacy in childhood and youth:
a systematic review of definitions and models. BMC
Public Health. 2017;17(1):361. https://doi.org/101186/
512889-017-4267-y

Ayaz-Alkaya S, Kulakgi-Altintas H. Nutrition-exercise
behaviors, health literacy level, and related factors in
adolescents in Turkey. ) Sch Health. 2021;91(8):625-631.
https://doi.org/101111/josh13057

Buchmann M, Jordan S, Loer AKM, Finger JD, Domanska
OM. Motivational readiness for physical activity and
health literacy: results of a cross-sectional survey of
the adult population in Germany. BMC Public Health.
2023;23:331. https://doi.org/10.1186/512889-023-15219-4

Lee Y, Kim T, Jung H. The relationships between food
literacy, health promotion literacy and healthy eating
habits among young adults in South Korea. Foods.
2022:11(16):2467. https://doi.org/10.3390/foods11162467

Namdar A, Naghizadeh MM, Zamani M, Montazeri A.
Exploring the relationship between health literacy
and fast food consumption: a population-based study
from southern Iran. BMC Public Health. 2021;21:757.
https://doi.org/101186/512889-021-10763-3



Mami¢ M. et al. Health Literacy, Sociodemographics, and BMI. NEC 2026; 21): 43-52 | 51 [ NI

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Prioreschi A, Wrottesley SV, Cohen E, Reddy A, Said-Mo-
hamed R, Twine R, et al. Examining the relationships
between body image, eating attitudes, BMI, and phys-
ical activity in rural and urban South African young
adult females using structural equation modeling.
PLoS One. 2017:12(11):e0187508. https://doi.org/101371/
journal.pone.0187508

PudrovskaT,Anishkin A. Early-life socioeconomicstatus
and physical activity in later life: evidence from struc-
tural equation models. ) Aging Health. 2013;25(3):383-
404. https://doi.org/10.1177/0898264312468601

Darbandi M, Najafi F, PasdarY, Rezaeian S.Structural equa-
tion model analysis for the evaluation of factors associ-
ated with overweight and obesity in menopausal women
in RaNCD cohort study. Menopause. 2020;27(2):208-215.
https://doi.org/101097/ GME.0000000000001452

Jalali-Farahani S, Amiri P, Karimi M, Gharibzadeh S, Mirmi-
ran P, Azizi F. Socio-behavioral factors associated with
overweight and central obesity in Tehranian adults: a
structural equation model. Int ) Behav Med. 2017:24(1):110-
119. https://doi.org/101007/512529-016-9574-7

Tremblay MS, Pérez CE, Ardern Cl, Bryan SN, Katzmarzyk
PT. Obesity, overweight and ethnicity. Health Rep.
2005:16(4):23-34.

Kirby JB, Liang L, Chen HJ, Wang Y. Race, place, and
obesity: the complex relationships among commu-
nity racial/ethnic composition, individual race/eth-
nicity, and obesity in the United States. Am J Public
Health. 2012;102(8):1572-1578. https://doi.org/10.2105/
AJPH.2011.300452

Latner JD, Stunkard AJ, Wilson GT. Stigmatized stu-
dents: age, sex, and ethnicity effects in the stigmatiza-
tion of obesity. Obes Res. 2005;13(7):1226-1231. https://
doi.org/101038/0by.2005.145

Chew HSJ, Loong SSE, Lim SL, Tam WSW, Chew NWS,
Chin YH, et al. Socio-demographic, behavioral and
psychological factors associated with high BMI among
adults in a Southeast Asian multi-ethnic society: a
structural equation model. Nutrients. 2023;15(8):1826.
https://doi.org/10.3390/nu15081826

Ciria LF, Watson P, Vadillo MA, Luque D. Is the habit
system altered in individuals with obesity? A system-
atic review. Neurosci Biobehav Rev. 2021;128:621-632.
https://doi.org/101016/j.neubiorev.2021.07.006

Wharton S, Lau DCW, Vallis M, Sharma AM, Biertho L,
Campbell-Scherer D, et al. Obesity in adults: a clin-
ical practice guideline. CMA). 2020;192(31):E875-E891.
https://doi.org/101503/cmaj191707

Piwowarczyk E, MacPhee M, Howe J. Nurses' role in
obesity management in adults in primary health-
care settings worldwide: a scoping review. Health-
care. 2024;12(17):1700. https://doi.org/10.3390/ health-
care12171700

24.

25.

26.

27.

28.

29.

30.

3.

32.

33

34.

35.

Phillips K, Wood F, Kinnersley P. Tackling obesity: the
challenge of obesity management for practice nurses
in primary care. Fam Pract. 2014;31(1):51-59. https://doi.
org/101093/fampra/cmt054

van Dillen SME, Hiddink GJ. To what extent do prima-
ry care practice nurses act as case managers lifestyle
counselling regarding weight management? A system-
atic review. BMC Fam Pract. 2014;15:197. https://doi.
0rg/101186/512875-014-0197-2

World Health Organization. Nursing and midwifery
[Internet]. Geneva: World Health Organization; [cit-
ed 2026 Jul 30]. Available from: https://www.who.int/
health-topics/nursing

Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: A
flexible statistical power analysis program for the so-
cial, behavioral, and biomedical sciences. Behav Res
Methods. 2007;:39(2):175-191. doi: 10.3758 / BF03193146.

Placento H, Lovric B, Gvozdanovic Z, Farci¢ N, Jovanovic
T, Jovanovic JT, et al. Croatian version of the Short As-
sessment of Health Literacy for Spanish Adults (SAHL-
SA-50): Cross-cultural adaptation and psychomet-
ric evaluation. Healthcare. 2022;10(1):111. https://doi.
0rg/10.3390/ healthcare10010111

JASP Team. JASP (Version 017.21) [Computer software].
Amsterdam: University of Amsterdam; 2023.

Kim H, Kim SE, Sung MK. Sex and gender differences in
obesity: Biological, sociocultural, and clinical perspec-
tives. World ) Mens Health. 2025;43(4):758-772. https://
doi.org/10.5534/wjmh.250126

Gonzaga I, Claumann GS, Scarabelot KS, Silva DAS,
Pelegrini A. Body image dissatisfaction in adoles-
cents: comparison with physical activity, teasing and
social support. J Health Psychol. 2021;26(10):1651-1660.
https://doi.org/10.1177/1359105319887796

Rutledge CM, Gillmor KL, Gillen MM. Does this pro-
file picture make me look fat? Facebook and body
image in college students. Psychol Pop Media Cult.
2013;2(4):251-258. https://doi.org/10.1037/ppm0000011

Fardouly J, Pinkus RT, Vartanian LR. The impact of
appearance comparisons made through social me-
dia, traditional media, and in person in women's ev-
eryday lives. Body Image. 2017;20:31-39. https://doi.
org/10.1016/j.bodyim.2016.11.002

Pop CL. Body mass index and body image anxiety in a sam-
ple of undergraduate students. Phys Educ Stud. 2018;22(2):
77-82. https://doi.org/1015561/20755279.2018.0204

Rojo-Ramos J, Polo-Campos |, Garcia-Gordillo MA, Adsu-
arJC, Galan-Arroyo C, Gbmez-Paniagua S. The importance
of gender in body mass index, age, and body self-per-
ception of university students in Spain. Sustainability.
2023;15(6):4848. https://doi.org/10.3390/su15064848.

Original scientific article



(4]
N

Original scientific article

| Mamic M. et al. Health Literacy, Sociodemographics, and BMI. NEC 2026; 2(1): 43 - 52

36.

37.

38.

39.

40.

41.

Holt PR, Altayar O, Alpers DH. Height with age af-
fects body mass index (BMI) assessment of chronic
disease risk. Nutrients. 2023:15(21):4694. https://doi.
0rg/10.3390/nu15214694.

Gorber SC, Tremblay M, Moher D, Gorber B. A compar-
ison of direct vs self-report measures for assessing
height, weight and body mass index: A systemat-
ic review. Obes Rev. 2007;8(4):307-326. https://doi.
0rg/101111/}.1467-789X.2007.00347 X.

Klingberg S, Mehlig K, Dangol R, Bjorkelund C, Heit-
mann BL, Lissner L. Loss of height predicts total and
cardiovascular mortality: A cohort study of north-
ern European women. BMJ Open. 2021:11(8):e049122.
https://doi.org/101136/bmjopen-2021-049122.

Ablove T, Binkley N, Leadley S, Shelton J, Ablove R.
Body mass index continues to accurately predict per-
cent body fat as women age despite changes in mus-
cle mass and height. Menopause. 2015;22(7):727-730.
https://doi.org/101097/GME.0000000000000382.

Heymsfield SB, Gallagher D, Mayer L, Beetsch J, Pietro-
belli A. Scaling of human body composition to stat-
ure: New insights into body mass index. Am ] Clin Nutr.
2007;86(1):82-91. https://doi.org/101093/ajcn/86.1.82.

Hirani V, Mindell J. A comparison of measured height
and demi-span equivalent height in the assessment
of body mass index among people aged 65 years and
over in England. Age Ageing. 2008;37(3):311-317. https://
doi.org/101093/ageing/afm197.

42.

43.

4,

45.

46.

47.

Gavriilidou NN, Pihlsgard M, Elmstahl S. High de-
gree of BMI misclassification of malnutrition among
Swedish elderly population: Age-adjusted height
estimation using knee height and demispan. Eur J
Clin Nutr. 2015;69(5):565-571. https://doi.org/10.1038/
ejcn.2014183.

Lovri¢ B, Placento H, Farci¢ N, LipiC BaligaC M, Miksic
S, Mamic M, et al. Association between health litera-
cy and prevalence of obesity, arterial hypertension,
and diabetes mellitus. Int J Environ Res Public Health.
2022:19(15):9002. https://doi.org/10.3390/ijerph19159002.

Toci E, Burazeri G, Kamberi H, Togi D, Roshi E, Jerliu N,
et al. Health literacy and body mass index: A popula-
tion-based study in a South-Eastern European coun-
try. ) Public Health (Oxf). 2021:43(1):123-130. https://doi.
org/10.1093/pubmed/fdz103.

Shih SF, Liu CH, Liao LL, Osborne RH. Health literacy and
the determinants of obesity: A population-based sur-
vey of sixth grade school children in Taiwan. BMC Public
Health. 2016;16:280. https://doi.org/101186/512889-016-
2879-2.

Cunha M, Gaspar R, Fonseca S, Almeida D, Silva M,
Nunes L. Implications of literacy for health for body
mass index. Aten Primaria. 2014;46(Suppl 5):180-186.
https://doi.org/10.1016/S50212-6567(14)70088-5.

Zare-Zardiny MR, Abazari F, Zakeri MA, Dastras M,
Farokhzadian J. The association between body
mass index and health literacy in high school stu-
dents: A cross-sectional study. ) Educ Health Promot.
2021:10:431. https://doi.org/10.4103/jehp.jehp_96_21.



NEC

Nursing Evidence and Care
Integrating Science, Education & Caring Practice

INTERNATIONAL JOURNAL

NEC 2026; 2(1):53 - 64 NN

Patients’ Knowledge of Dental Implants: Differences
According to Sex, Age, and Educational Level

Patients’ Knowledge of Dental Implants

Valentina Grnja™*", Lorena Isabella Grnja’,
Zdravko Grnja®, Ana Ljubojevic*, Zarko Udiljak"*®

1 Josip Juraj Strossmayer University of Osijek, Faculty of
Dental Medicine and Health Osijek, Crkvena 21,
Osijek, 31000, Croatia

2 |nstitute of Emergency Medicine of Osijek-Baranja County,
Josipa Huttlera 2, Osijek, 31 000, Croatia

3 Dental Centar Smile, Trg Stanka Vraza 1,
Bjelovar, 43000, Croatia

Received September 12, 2025; Accepted November 2, 2025

https://doi.org/10.67009/nec.2.1.5

ABSTRACT

Introduction: Dental implants are considered a reli-
able and effective treatment option for the replace-
ment of missing teeth; however, adequate patient
knowledge regarding implant therapy, maintenance,
oral hygiene, and long-term care is essential for in-
formed decision-making and successful treatment
outcomes. This study aimed to assess patients'
knowledge of dental implants and to determine
whether patients' knowledge differs according to
sex, age, and educational level.

Methods: A cross-sectional study included 100 par-
ticipants. Data were collected using a structured
questionnaire designed for this study, which in-
cluded demographic characteristics and questions
assessing the level of knowledge about dental im-
plants, including indications, materials, duration,
complications, and maintenance. Data were analyzed
using descriptive and inferential statistical methods.
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Results: Most participants (98%) correctly defined
the term dental implant, and the median number of
correct answers was 11 out of a possible 17. There
were no significant differences in the level of knowl-
edge according to sex (P = 0.85), while significant dif-
ferences in overall knowledge were observed across
educational levels (P = 0.04). Men significantly more
often recognized smoking as a contraindication than
women (47.8% vs. 241%, P = 0.02). The highest per-
centage of correct answers was related to the pur-
pose and longevity of dental implants, whereas the
lowest scores were observed for surgical and tech-
nical aspects.

Conclusion: The participants demonstrated a mod-
erate level of knowledge regarding dental implants,
with no significant differences observed according
to sex or age, while a higher educational level was
significantly associated with greater overall knowl-
edge. The findings indicate the need for additional
patient education focused on the surgical and bio-
mechanical aspects of implant therapy, as well as on
the importance of proper maintenance and regular
oral hygiene for long-term implant success.
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INTRODUCTION

Tooth loss represents one of the major public health
problems in the field of oral health and significantly
affects masticatory function, speech, aesthetics, and
quality of life, particularly in the elderly population.
In Croatia, a high prevalence of tooth loss is still ob-
served despite advances in preventive and thera-
peutic dental procedures. According to data from the
World Health Organization (WHOQ), the prevalence of
complete edentulism among the adult population in
Croatia is among the highest in Europe, especially in
individuals older than 65 years [1]. Studies conduct-
ed in Croatia confirm a high prevalence of edentu-
lism and poor oral health status among the adult
population, together with a pronounced need for
prosthetic rehabilitation [2, 3]. Data from the Croa-
tian Institute of Public Health further indicate the
extent of the problem, as more than 400,000 tooth
extractions are performed annually [4].

Due to the high prevalence of tooth loss, an in-
creasing number of patients are opting for modern
prosthetic rehabilitation methods such as dental
implants. A dental implant is defined as an artifi-
cial replacement structure that substitutes the root
of a missing tooth and serves as a support for a
prosthetic restoration [5, 6]. Implants are most com-
monly made of titanium and its alloys because of
their biocompatibility and ability to achieve stable
osseointegration [7]. The most common indications
for implant therapy include the replacement of one
or more missing teeth, stabilization of dentures, and
preservation of adjacent healthy teeth without the
need for tooth preparation [8, 9].

Dental implants are currently considered one of
the most effective treatment options for replacing
missing teeth because they enable preservation of
masticatory function, improvement of aesthetics and
speech, and significantly contribute to patients’ qual-
ity of life [4, 10]. Their main advantages include high
stability, preservation of alveolar bone, and long-
term treatment success, which, according to studies,
exceeds 95% [11, 12]. The success of implant therapy is
based on the process of osseointegration, defined as
a stable connection between the implant and bone
without signs of inflammation or mobility [12, 13].

Despite the numerous advantages of implant therapy,
its acceptance among patients is still not universal.
Insufficient information, financial constraints, fear of
surgical procedures, and limited access to reliable in-
formation sources may influence treatment decisions
[14, 15]. Previous studies indicate that patients' level
of knowledge about dental implants differs according
to age, sex, education, and previous experience with
prosthetic therapy [16-18]. Furthermore, studies have
shown that women more frequently express greater
interest in the aesthetic aspects of therapy, where-
as men more often emphasize functionality as the
main motivation for implant placement [19]. Younger
age groups demonstrate better knowledge and more
positive attitudes toward implant procedures, which
is associated with greater exposure to information
through digital media [20]. Patient education regard-
ing dental implants is essential for making informed
treatment decisions. Dentists are considered the
most important and reliable source of information
about implant therapy [21, 22].

Successful implant placement requires an adequate
quantity and quality of alveolar bone as well as good
oral hygiene, whereas contraindications include ac-
tive infections, uncontrolled diabetes, severe systemic
diseases, and smoking as an important risk factor for
complications and peri-implantitis [23, 24]. Previous
studies conducted in Croatia on patients’ knowledge
and attitudes toward dental implants are relatively
limited. Kranjcic et al. investigated the awareness of
older adults regarding dental implants and found that
the level of knowledge about implant therapy differed
significantly according to age and educational level
[25]. More recent Croatian studies have also confirmed
the presence of financial and informational barriers
to the acceptance of implant treatment [26]. However,
available data remain limited, particularly regarding
contemporary patterns of patient information-seek-
ing and possible changes in the level of knowledge
during the past decade, marked by increasing avail-
ability of digital information sources and advances in
implant therapy. Therefore, there is a need for more
recent data that would provide better insight into the
current level of patient awareness and the factors as-
sociated with knowledge about implant therapy. This
study aimed to assess patients' knowledge of dental
implants and to determine whether knowledge differs
according to sex, age, and educational level.
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METHODS

Study design

This cross-sectional study was conducted from
March to September 2025 in a dental clinic in Osijek.

Setting and samples

The study included 100 adult patients (46 men and
54 women) attending a dental clinic in Osijek who
voluntarily agreed to participate in the survey. In-
clusion criteria were age =18 years and willingness
to participate in the study. Participants were cate-
gorized into four age groups: younger than 30 years,
30-49 years, 50-69 years, and 70 years or older.

Measurements/instruments

Data were collected using an anonymous question-
naire specifically designed for this study based on
available literature related to dental implants and
patients’ knowledge and attitudes toward implant
therapy [10, 1622, 27, 28]. The questionnaire con-
sisted of two sections. The first section included
demographic data (sex, age, and educational level),
while the second section contained 17 closed-end-
ed questions assessing knowledge about dental
implants. The questions covered several thematic
areas, including basic information about implants
(definition, materials, components, and purpose),
implant placement procedure and duration, osse-
ointegration, complications and contraindications,
and radiological and surgical procedures in implan-
tology. The questionnaire consisted of 17 knowledge
questions, some of which included multiple correct
answers. Each question was scored as either correct
(1 point) or incorrect (0 points). For questions with
multiple correct answers, one point was awarded
only when all correct answer options were selected.
Partially correct responses were scored as incorrect.
The total knowledge score was obtained by summing
the scores across all questions, with higher scores
indicating greater knowledge about dental implants.

Data collection/procedure

The study was conducted from March to September
2025. The questionnaire was distributed online using
Google Forms. Participants completed the question-
naire using their own mobile devices while waiting
for their scheduled appointment in the clinic wait-
ing area. The average time required to complete the
guestionnaire was approximately 10 minutes. Data
were collected anonymously, and no personally
identifiable information was obtained from partic-
ipants. Initially, 102 questionnaires were collected.
Two incomplete questionnaires were excluded, re-
sulting in a final sample of 100 participants.

Ethical considerations

Participation in the study was voluntary and anony-
mous. Before accessing the online questionnaire, all
participants were provided with information about
the purpose, procedures, and voluntary nature of
the study. Participants were required to indicate
their informed consent by selecting the designated
consent checkbox before they could proceed to the
guestionnaire. The study was conducted in accor-
dance with the ethical principles of the Declaration
of Helsinki for biomedical research.

Statistical data analysis

Categorical variables were presented as absolute
and relative frequencies. Differences between cate-
gorical variables were analyzed using Fisher's exact
test. The normality of distribution for continuous
variables was assessed using the Shapiro-Wilk test.
Continuous variables were described using median
and interquartile range values. Differences in contin-
uous variables according to sex were analyzed using
the Mann-Whitney U test, together with the Hodges-
Lehmann estimate of median difference and corre-
sponding 95% confidence intervals [30]. All P values
were two-sided, and the level of statistical signifi-
cance was set at a = 0.05. Statistical analyses were
performed using MedCalc® Statistical Software ver-
sion 23.3.7 (MedCalc Software Ltd, Ostend, Belgium;
https://www.medcalc.org; 2025).
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RESULTS

The study included 100 participants (46 men and
54 women). The largest proportion of participants,
49 (49%), were aged <30 years, whereas 9 (9%) were
aged 70 years or older. Most participants had com-
pleted secondary education (55; 55%), while 28 (28%)
had attained a university degree or higher level of
education (Table 1).

Table 1. General characteristics of the participants

(N =100)

Characteristic n (%)

Sex
Man 46 (46)
Women 54 (54)

Age groups
<30 years 49 (49)
30-49 years 23 (23)
50-69 years 19 (19)
> 70 years 9(9)

Characteristic n (%)

Educational

level Secondary education 55 (55)
College education 17 (17)
University degree or 28 (28)

higher education

Overall, 98% of participants correctly identified den-
tal implants as artificial replacements inserted into
the jawbone to replace a missing tooth, while 64%
reported that titanium is the most commonly used
material for dental implants. The duration of the im-
plant placement process was correctly identified as
approximately 3-6 months by 47% of participants,
and 70% indicated that the minimum age for implant
placement is 18 years. Sufficient bone quantity and
density were identified as the primary prerequisite
for dental implant placement by 88% of participants,
with significantly more men than women providing
the correct answer (P = 0.02). Replacement of a miss-
ing tooth was identified as the primary purpose of
dental implants by 95% of participants. A lifespan
of 10 years or longer was reported by 74% of partic-
ipants, while between 80% and 85% indicated that
implant longevity depends on maintaining good oral
hygiene, regular dental visits, lifestyle habits, and
oral health status (Table 2).

Table 2. Assessment of knowledge about dental implants according to sex

Men Women

Question / Item n (%) n (%) n (%) P!
What are dental implants?

Filling for a tooth damaged by caries 0 (0.0) 1(1.9) 1(1) 0.71
Temporary denture 1(22) 0 (0.0) 1(1)

fawbone 10 replace s miseng toctr slore)  smabe)  oaloe)

What material are dental implants most commonly made of?

Acrylic 9 (19.6) 10 (18.5) 19 (19) 091
Composite 7 (15.2) 9(16.7) 16 (16)
Titanium* 29 (63) 35 (64.8) 64 (64)

Gold 1(2.2) 0 (0.0) 1(1)

What is the average duration of the implant placement process (from start to finish)?

One week 4 (8.7) 5(9.3) 9(9) 0.63
1-3 months 18 (39) 26 (481) Lty (44)

3-6 months* 24 (52.2) 23 (42.6) 47 (47)



Grnja V. Patients’ Knowledge of Dental Implants. NEC 2026; 2(1):53-64 | 57 || NI

Question / Item :l((;:) W:z:)n IO(:Z; Pt
What is the minimum age requirement for dental implant placement?

No minimum age limit 10 (21.7) 7 (13) 17 (17) 0.28
10 years 5(10.9) 2(37) 7(7)

18 years* 29 (63) 41 (75.9) 70 (70)

24 years 2 (4.3) 4 (74) 6 (6)

What is the main prerequisite for dental implant placement?

Sufficient amount and density of bone* 43 (93.5) 45 (83.3) 88 (88) 0.02
Sufficient healthy teeth 1(2.2) 8 (14.8) 9(9)

Younger age 2 (4.3) 0(0.0) 2(2)

Healthy diet 0(0.0) 1(1.9) 1(1)

What are the parts of a dental implant?

Implant body* 44 (95.7) 50 (92.6) 94 (94) 0.68
Implant neck* 42 (91.3) 50 (92.6) 92 (92) >0.99
Abutment* 15 (32.6) 21(38.9) 36 (36) 0.54
Prosthetic restoration* 23 (50) 35 (64.8) 58 (58) 016
Dental calculus 1(2.2) 0(0.0) 1(1) 046
What is the main purpose of dental implants?

Replacement of a missing tooth* 43 (93.5) 52 (96.3) 95 (95) 0.80
Reducing the need for oral hygiene 1(2.2) 0 (0.0 1(1)

Improving smile aesthetics 2 (4.3) 237 4 (4)

How long do implants last?

Up to 1year 1(2.2) 1(1.9) 2(2) 0.45
2-4 years 0(0.0) 3(5.6) 3(3)

5-10 years 9 (19.6) 12 (222) 21(21)

10 years and more* 36 (78.3) 38 (70.4) 74 (74)

What does implant longevity depend on?

Oral hygiene maintenance* 36 (78.3) 49 (90.7) 85 (85) 0.09
Regular dental check-ups* 38 (82.6) 44 (81.5) 82 (82) >0.99
Lifestyle habits (smoking, alcohol)* 35 (761) 45 (83.3) 80 (80) 0.45
Oral health status* 35(76.1) 45 (83.3) 80 (80) 0.45

*Correct answers; TFisher’s exact test

Most participants correctly identified the most com-
mon complications of implant placement, including
infection (79%) and implant failure/rejection (83%).
Uncontrolled diabetes mellitus was identified by 77%
of participants as the most important contraindica-
tion to implant placement, while men significantly
more often recognized smoking as a contraindica-
tion than women (47.8% vs. 241%, P = 0.02). Regard-
ing the perceived advantages of implants over fixed
dental bridges, the most common response was

that implants do not require preparation (grinding)
of adjacent teeth (52%), with this answer being sig-
nificantly more frequently provided by women than
men (P = 0.04). Men also significantly more often cor-
rectly identified bone augmentation as the surgical
procedure used to compensate for insufficient bone
before implant placement (56.5% vs. 40.7%, P = 0.01).
The vast majority of participants were aware that im-
plants can be used to replace multiple missing teeth
(93%) (Table 3).
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Table 3. Assessment of knowledge about dental implants according to sex

Question / Item r':n(eo/:') \I\:Io(m%¢;n :(;t/:; Pt
What are the possible complications of implant placement?

Infection* 34 (73.9) 45 (83.3) 79 (79) 0.33
Damage to anatomical structures during implant placement* 28 (60.9) 31(57.4) 59 (59) 0.84
Implant failure/rejection* 37 (80.4) 46 (85.2) 83 (83) 0.60
Gingivitis 16 (34.8) 23 (42.6) 39 (39) 0.54
Implant fracture* 31(67.4) 31(57.4) 62 (62) 0.41
Fracture of the prosthetic restoration* 24 (52.2) 28 (51.9) 52 (52) >0.99
What are the contraindications for implant placement?

Uncontrolled diabetes mellitus* 37 (80.4) 40 (74.) 77 (77) 0.49
Gingivitis 30 (65.2) 31 (57.4) 61 (61) 0.54
Head and neck radiation therapy* 23 (50.0) 26 (481) 49 (49) >0.99
Older age 4(30.4) 11(20.4) 25 (25) 0.26
Smoking* 22 (47.8) 13 (24.) 35 (35) 0.02
What is the process of implant integration with bone called?

Osseointegration*® 36 (78.3) 43 (79.6) 79 (79) 0.97
Osteomyelitis 2 (4.3) 3(5.6) 5(5)
Osteonecrosis 7 (15.2) 6 (111) 13 (13)

Osteopenia 1(2.2) 2(3.7) 3(3)

What is the main advantage of dental implants compared with bridges?

Cost 0(0.0) 3(5.6) 3(3) 0.04
Durability 26 (56.5) 19 (35.2) 45 (45)

No preparation of adjacent teeth is required* 20 (43.5) 32 (59.3) 52 (52)

Can dental implants be used to replace multiple teeth?

No 2(43) 2(37) 4 (4) >0.99
Yes* 43 (93.5) 50 (92.6) 93 (93)

Only in the mandible 0 (0.0) 1(1.9) 1(1)

Only in the maxilla 1(2.2) 1(1.9) 2(2)

Which radiographic method is most commonly used to assess bone before implant therapy?

CBCT (Cone Beam Computed Tomography)* 29 (63.0) 36 (66.7) 65 (65) 0.37
MRI (Magnetic Resonance Imaging) 9 (19.6) 5(9.3) 14 (14)

Periapical radiograph 7 (15.2) 9 (16.7) 16 (16)

Ultrasound 1(2.2) 4 (74) 5(5)

What is the surgical procedure used to compensate for insufficient bone before implant placement called?
Bone augmentation® 26 (56.5) 22 (40.7) 48 (48) 0.01
Endodontics 13 (28.3) 20 (37.0) (33)
Enucleation 0(0.0) 8 (14.8) 8 (8)
Gingivectomy 7 (15.2) 4 (7.4) 11(11)
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Question / Item rl:ﬂ(c;:) V\:lo(m%e)n :o(:; p
What is peri-implantitis?

Allergic reaction to a dental implant 6 (13.0) 8 (14.8) 14 (14) 0.82
Disintegration of a dental implant 2 (4.3) 5(9.3) 7(7)
:nmﬂpalgﬂnr?*ation of the soft and hard tissues surrounding the 36 (783) 39 (72.2) 75 (75)
Inflammation of the tooth root 2(4.3) 2(3.7) 4 (4)

*Correct answers; tFisher's exact test

The possible score ranged from 0 to 17 correct an-
swers, with higher scores indicating a greater level
of knowledge. The median score was 11 (interquar-
tile range, 8-13), with observed scores ranging from

14
12

10

Number of participants

8

6

4

2

0 111
2 3 4 5 6 7

3 to 16 correct answers. The distribution of partici-
pants according to the number of correct answers is
shown in Figure 1.

0 1M 12 13 14 15 16 17

Number of correct answers

Figure 1. Distribution of participants according to the number of correct answers.

There was no significant difference in the overall
knowledge score according to participants' sex
(Table 4).
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Table 4. Differences in overall knowledge scores according to sex

‘bt Median 95%
P:::'gee (Interquartile range) Difference Confidence p*
Men Women Interval
Overall
knowledge 0-17 10 (8 - 13) 1(8-13) 0 -1to1 0.85
score
* Mann-Whitney U test (Hodges-Lehmann estimate of median difference)
No statistically significant differences in overall DISCUSSION

knowledge scores were observed across age groups,
although participants aged 30-49 years achieved the
highest median number of correct answers. In con-
trast, overall knowledge scores differed significantly
according to educational level (P = 0.04). Post hoc
analysis showed that participants with a university
degree or higher education achieved a higher medi-
an number of correct answers than those with sec-
ondary education (median 12 vs. 10 correct answers)
(Table 5).

Table 5. Differences in overall knowledge according
to age groups and level of education

Median
Characteristic (Interquartile P*
range)
Age groups
< 30 years 10 (8 - 12) 0.35
30-49 years 12 (8 - 14)
50-69 years 11(9 - 13)
> 70 years 10 (8 - 12)
Educational
level
Secondary 10 (8 - 12) 0.04"
education
College 10 (8 = 13)
education
University 12 (10 - 14)
degree
or higher
education

* Kruskal-Wallis test (Conover post hoc test).

t Significant difference at P < 0.05 between participants with sec-
ondary education and those with a university degree or higher
education

The findings of this study indicate that participants'
knowledge regarding dental implants was moderate,
while a higher educational level was significantly
associated with greater overall knowledge. No sta-
tistically significant differences in knowledge were
observed with respect to participants' sex or age,
although the highest median number of correct an-
swers was recorded in the 30-49 age group compared
with other age groups. Previous studies have report-
ed that younger individuals are more likely to use
digital sources of information and therefore have
greater access to implant-related content, whereas
older adults, despite often having a greater need for
prosthetic rehabilitation, tend to possess less accu-
rate knowledge regarding implant therapy [15-18, 21,
22]. This may be due to limited internet use, reliance
on information obtained through personal commu-
nication within their social environment, or a lack of
systematic educational interventions targeted at this
population.

In this study, no statistically significant difference in
overall knowledge was observed between men and
women. However, certain questionnaire items re-
vealed significant sex-related differences. Men were
significantly more likely to recognize adequate bone
quantity and density as a key prerequisite for im-
plant placement, as well as smoking as an important
contraindication, whereas women more frequently
identified the fact that dental implants do not re-
quire the preparation (grinding) of adjacent teeth.
Men were also significantly more likely to correctly
identify bone augmentation as the surgical proce-
dure used to compensate for insufficient bone be-
fore implant placement. This pattern is partly consis-
tent with the findings of Alomran et al,, who reported



Grnja V. Patients’ Knowledge of Dental Implants. NEC 2026; 2(1):53-64 | 61 || NI

that women generally demonstrated greater interest
in the aesthetic aspects of treatment, whereas men
more frequently emphasized its functional benefits
[20]. Furthermore, men tend to express greater con-
fidence in their knowledge and treatment-related
decision-making regardless of their actual level of
information [19, 20, 27, 28].

Educational level was significantly associated with
participants' knowledge of dental implants. Partic-
ipants with a university degree achieved a higher
median number of correct answers compared with
those with secondary education. This finding is con-
sistent with previous studies [18, 20, 29], which have
shown that a higher level of education contributes
to a better understanding of dental concepts and
greater confidence in modern therapeutic proce-
dures [18, 22].

It is particularly important to emphasize the role
of dentists as the primary source of information.
Most participants reported receiving key information
about dental implants directly from their dentist,
which is consistent with studies identifying den-
tal professionals as the primary and most reliable
source of information regarding implant therapy [15,
16, 21, 22]. At the same time, some participants ob-
tain information from the internet, social media, or
the experiences of other patients, highlighting the
need for high-quality, evidence-based educational
content that is readily accessible to the general pub-
lic [15-18]. Incorrect or incomplete information avail-
able online may lead to misunderstandings of the
procedure, unrealistic expectations, overestimation
of treatment possibilities, or unjustified concerns
regarding complications. Rustemeyer and Bremer-
ich reported that patients' level of knowledge and
expectations regarding dental implants significant-
ly influence the acceptance of implant therapy, with
insufficient information representing one of the key
barriers to treatment acceptance [30].

The present findings suggest that patient education
represents an essential component of successful
implant therapy. Patients who have a better under-
standing of the purpose and course of treatment are
more likely to adhere to professional recommenda-
tions, develop realistic expectations, and maintain
oral hygiene more responsibly, which may contrib-
ute to the long-term success of implants and greater
treatment satisfaction [8, 9, 18, 28]. These findings

emphasize the importance of providing individually
tailored counselling in clinical practice, particularly
for groups with lower levels of knowledge.

Overall, participants demonstrated a moderate level
of knowledge regarding dental implants, with a me-
dian of 11 correct answers out of a possible 17. Most
participants correctly identified a dental implant as
an artificial substitute placed in the jawbone, in-
dicating a high level of basic understanding of the
concept. A similar moderate level of knowledge in
comparable populations was reported by Pommer et
al. and Suprakash et al., confirming that basic aware-
ness of implant therapy is now widely distributed
(15, 18].

The highest percentage of correct responses related
to the basic purpose of dental implants and their
longevity. Most participants were aware that the
lifespan of implants depends on oral hygiene, reg-
ular dental check-ups, and lifestyle habits, indicat-
ing a high level of awareness of the patient's role in
the long-term success of implant therapy [15, 18]. In
contrast, the lowest proportion of correct answers
was observed for questions related to implant abut-
ments and bone augmentation, suggesting limited
knowledge regarding the technical and surgical as-
pects of implant therapy. Overall, the level of knowl-
edge observed in this study is comparable with
findings reported from Austria [15], the United King-
dom [16], and India [17]. These studies consistent-
ly demonstrate that most patients possess a basic
understanding of dental implants but have limited
knowledge regarding the surgical and biomechanical
aspects of treatment [15-17]. Similarly, Ho et al, in
a cross-sectional study conducted in Japan, found
that despite generally positive perceptions of den-
tal implants, patients often lack knowledge regard-
ing treatment procedures, indications, and potential
complications [31]. The authors emphasized that in-
formation regarding additional procedures, such as
bone augmentation, and safety-related aspects of
treatment remains limited, while professional sourc-
es are not always used as the primary source of in-
formation [31].

By comparing the results of this study with previ-
ous Croatian research, a gradual improvement in
patients' awareness of dental implants can be ob-
served. A Croatian study conducted in 2015 report-
ed limited knowledge among older participants and
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identified age and educational level as significant
factors associated with awareness and knowledge of
implant therapy [25]. In contrast, a study conducted
in 2021 demonstrated greater familiarity with dental
implants and more positive attitudes toward implant
treatment, with education and access to information
playing important roles, while financial barriers to
treatment acceptance were also identified [26].

The findings of the present study indicate that most
participants correctly recognize the fundamental
characteristics of implant therapy, whereas age was
not significantly associated with the overall level of
knowledge. This may be related to the increasing
availability of information regarding dental implants
in recent years, while educational level continues to
be an important factor associated with better knowl-
edge of implant therapy. The findings of previous
Croatian studies, together with those of the present
research, underscore the need for systematic and
structured patient education regarding dental im-
plants. Improving patients' understanding of implant
therapy may facilitate informed decision-making,
promote realistic treatment expectations, and con-
tribute to better long-term treatment outcomes.

Limitations

This study has several limitations that should be
acknowledged. First, it was conducted in a single
dental clinic and included a relatively small sample,
which may limit the generalizability of the findings
to the broader population. In addition, certain age
groups, particularly participants older than 70 years,
were underrepresented. The cross-sectional study
design precludes conclusions regarding causal rela-
tionships between the examined variables. Further-
more, the use of an online questionnaire may have
introduced selection bias, as participation was limit-
ed to individuals with internet access and sufficient
digital literacy. Despite these limitations, the study
provides valuable insight into patients' knowledge
of dental implants and may serve as a foundation
for future multicenter investigations involving larger
and more representative samples.

Recommendations for Future Research

Future research should include larger and more di-
verse populations from different geographical re-
gions to improve the generalizability of the findings.
Longitudinal and multicenter studies may provide a
more comprehensive understanding of changes in
patients' knowledge and attitudes toward dental im-
plants over time. In addition, future studies should
explore the influence of socioeconomic status, pre-
vious dental experiences, access to dental care, and
digital sources of information on patients' aware-
ness, perceptions, and acceptance of implant thera-
py. The development and validation of standardized
instruments for assessing knowledge of dental im-
plants would further enhance comparability across
studies and contribute to the advancement of re-
search in this field.

Implications for Clinical Practice and
Education

The findings of this study highlight the important
role of patient education in improving awareness
and understanding of dental implant therapy. Dental
professionals should provide clear, evidence-based,
and individualized information regarding implant
indications, benefits, potential risks, and mainte-
nance requirements. Particular attention should
be directed toward patients with lower educational
levels, who may benefit from additional educational
support. Furthermore, the implementation of educa-
tional strategies incorporating digital media, printed
materials, and chairside counselling may enhance
patient knowledge and facilitate informed deci-
sion-making regarding implant treatment.

CONCLUSIONS

The findings of this study indicate that participants
demonstrated a moderate level of knowledge re-
garding dental implants. Educational level emerged
as the factor most strongly associated with overall
knowledge, whereas sex and age were not significant-
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ly associated with knowledge scores. Participants
with higher educational attainment achieved better
overall knowledge scores, suggesting that education
plays an important role in patients' awareness and
understanding of implant therapy. These findings
underscore the importance of continuous patient
education and highlight the crucial role of dental
professionals in providing accurate, evidence-based
information regarding implant treatment. Strength-
ening patient education may contribute to more
informed treatment decisions, more realistic treat-
ment expectations, and better patient engagement
throughout implant therapy.
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ABSTRACT

Introduction: Childhood vaccination is one of the
most effective public health measures for prevent-
ing and controlling infectious diseases, and nurses
play an important role in its implementation and
promotion. The study aimed to examine nursing stu-
dents’ attitudes toward mandatory childhood vacci-
nation according to the vaccination schedule of the
Republic of Croatia and to determine whether these
attitudes differed with regard to sociodemographic
variables.

Methods: A cross-sectional study was conducted
among 119 undergraduate and graduate nursing stu-
dents at a higher education institution in the Re-
public of Croatia. Data were collected using an anon-
ymous questionnaire that assessed attitudes using
a Likert scale. Data were analyzed using Microsoft
Excel and JASP.

Results: Statistically significant differences in atti-
tudes were found according to age (P < 0.001) and
employment in the nursing profession (P = 0.0014).
Participants not employed in nursing had higher at-
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titude scores than those employed in nursing. No
statistically significant differences were found ac-
cording to year of study (P = 0.547).

Conclusion: The findings indicate the need for addi-
tional education and guidance for nursing students
during their studies to strengthen positive attitudes
toward vaccination. This may enhance their future
role in public health interventions and community
health protection.

INTRODUCTION

Childhood vaccination is one of the most effective
public health measures for preventing and con-
trolling infectious diseases. Vaccines protect chil-
dren from potentially severe and fatal infections
and contribute to herd immunity, thereby reducing
disease transmission within the community. Timely
vaccination according to the national vaccination
schedule is essential for protecting the most vulner-
able groups, including newborns, immunocompro-
mised individuals, and older adults [1, 2].
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Nurses play an essential role in the implementation
of vaccination programs. In addition to participating
in the vaccination process itself, they are often the
first point of contact for parents and children within
the healthcare system. Their role includes informing,
counseling, and educating parents about the impor-
tance, safety, and effectiveness of vaccines. In the
context of increasingly widespread misinformation
and distrust of medical recommendations, nurses’
expertise, accessibility, and communication skills are
particularly important [3]. Their central role in com-
munity vaccination programs makes them essential
sources of information and education for the public
[2]. However, in their daily work, nurses and other
healthcare professionals face numerous challenges,
including the negative influence of the media on the
implementation of public health interventions [4].
Misinformation and conspiracy theories about vac-
cines are increasingly present in the public sphere,
particularly on social media, and significantly affect
individuals' attitudes toward vaccination [5]. The
rapid spread of inaccurate information, known as an
infodemic, can have serious consequences for popu-
lation health by undermining trust in the healthcare
system and evidence-based recommendations [6].

In this context, it is particularly important to foster
positive attitudes toward vaccination among nursing
students during their education. As future health-
care professionals, they will play an important role
in educating patients and parents and promoting
vaccination as a key measure for protecting com-
munity health. Their attitudes can significantly influ-
ence vaccination decision-making, particularly when
patients are exposed to conflicting information from
different sources.

Educational programs play an important role in
shaping students’ attitudes by providing them with
the knowledge and skills needed to understand the
importance of vaccination and its role in disease
prevention [7, 8]. In addition, the use of different in-
formation sources, including the media and direct
communication with experts, can help clarify un-
certainties and reduce vaccination-related fears [9].
Raising awareness of responsibility for community
health may contribute to the development of pos-
itive attitudes and a professional approach to this
public health measure [9, 11]. Evidence from multiple
countries indicates that vaccination may be delayed

or refused because of doubts about the importance,
safety, and effectiveness of vaccines, while barriers
to vaccine access also persist [10]. This highlights the
need to strengthen vaccination-related education
and competencies among healthcare professionals,
particularly those still in training. Assessing nursing
students’ attitudes is therefore essential for improv-
ing educational programs and developing strategies
aimed at promoting vaccination.

The aim of this study was to examine nursing stu-
dents’ attitudes toward mandatory childhood vacci-
nation according to the vaccination schedule of the
Republic of Croatia and to determine whether these
attitudes differed with regard to sociodemographic
variables.

METHODS

Study design

A cross-sectional study was conducted [12].

Setting and samples

The study included a convenience sample of 119
participants who met the following inclusion crite-
ria: enrollment in a full-time undergraduate nursing
program or a full-time or part-time graduate nursing
program at a higher education institution in the Re-
public of Croatia, voluntary consent to participate in
the study, and attendance in class on the day the
study was conducted.

Measurements/instruments

A survey questionnaire specifically designed for this
study was used. The questionnaire consisted of two
sections. The first section covered the participants’
general characteristics, including age, gender, year
of study, type of secondary school completed, em-
ployment in the nursing profession, and vaccination
status. The second section contained questions as-
sessing their attitudes.

The questionnaire was developed based on relevant
literature and guidelines and recommendations on
vaccination issued by the Croatian Institute of Public
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Health and the World Health Organization [13-17]. A
total of 27 items were developed to assess the atti-
tudes of undergraduate and graduate nursing stu-
dents and were grouped into six thematic domains:
(1) attitudes toward the effectiveness and safety of
vaccination (7 items), (2) mandatory vaccination and
the right to make decisions (6 items), (3) sources of
information and the media (5 items), (4) vaccination
education (&4 items), (5) attitudes toward healthcare
professionals (3 items), and (6) personal attitudes
toward vaccination (2 items).

Participants rated their level of agreement with each
statement on a five-point Likert scale ranging from
“strongly disagree” (1) to “strongly agree” (5). To fa-
cilitate interpretation of the results, the responses
“agree” and “strongly agree” were combined into the
category of positive attitudes, while “disagree” and
“strongly disagree” were classified as negative atti-
tudes.

Data collection/procedure

Datawere collected usingastructured paper-and-pen-
cil questionnaire administered to nursing students at
a higher education institution.

Ethical considerations

The study was conducted in accordance with appli-
cable ethical and legal guidelines for the protection
of participants, including the principles of Good Clin-
ical Practice, the Declaration of Helsinki, the Health
Care Act of the Republic of Croatia, and the Act on
the Protection of Patients’ Rights of the Republic of
Croatia. Participant anonymity and confidentiality
were strictly maintained throughout data collection
and processing.

Before inclusion in the study, participants received
written information containing all relevant details,
after which they provided informed consent to par-
ticipate. To further protect their identities, signed

consent forms were stored separately from complet-
ed questionnaires, thereby preventing responses
from being linked to individual participants. Par-
ticipants were also provided with an email address
they could use to ask questions or seek clarification
about the study.

Statistical data analysis

Descriptive statistics included the mean, standard
deviation, variance, minimum and maximum values,
and frequencies.

Group differences were examined using the para-
metric analysis of variance (ANOVA) and the non-
parametric Kruskal-Wallis and Mann-Whitney U
tests. Statistical analyses were performed using
Microsoft Excel and JASP version 0.19.3 (Department
of Psychological Methods, University of Amsterdam,
Amsterdam, the Netherlands), with statistical signifi-
cance set at P < 0.05.

RESULTS

A total of 119 participants took part in the study, of
whom 105 (88.24%) were women. Most participants
were aged 20-29 years, and the mean age was 26.97
years (range 20-56). A total of 96 (80.67%) partici-
pants had completed secondary medical school. The
largest group comprised 44 first-year graduate nurs-
ing students (36.97%), whereas the smallest group
consisted of first-year undergraduate nursing stu-
dents, 9 (7.56%). Most participants were employed in
the nursing profession, 63 (52.94%). All 119 partici-
pants (100%) had been vaccinated during childhood
according to the mandatory vaccination schedule.
Twenty-five participants (21.01%) had children, and
all 25 (100%) reported that their children had also
been vaccinated according to the mandatory vacci-
nation schedule (Table 1).
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Table 1. Sociodemographic Characteristics of Participants (N=119)

Sociodemographic variable Category n (%)
Gender Male 14 (11.76)
Female 105 (88.24)
Age group (years) 20 -29 92 (77.32)
30 -39 9 (7.56)
40 - 49 16 (13.44)
50 - 59 2(1.68)
Secondary school completed Secondary medical school 96 (80.67)
General secondary school 19 (15.97)
Vocational secondary school 4 (3.36)
Year of study First year of undergraduate study 9 (7.56)
Second year of undergraduate study 18 (1513)
Third year of undergraduate study 23 (19.33)
First year of graduate study 44 (36.97)
Second year of graduate study 25 (21.01)
Employment in the nursing profession Yes 63 (52.94)
No 56 (47.06)
Personal vaccination status Yes 119 (100)
No 0(0.0)
Vaccination status of participants’ children’ Yes 25 (100)
No 0(0.0)

T Calculated among participants who had children (n=25).

Table 2 presents the distribution of positive, neutral,
and negative response categories across the six the-
matic domains. In the domain of attitudes toward
the effectiveness and safety of vaccination, most re-
sponses (69.63%) were classified in the positive re-
sponse category (agree or strongly agree). Analysis
of individual items showed that 113 (94.96%) partici-
pants agreed or strongly agreed that vaccination pro-
vides the best protection for children against infec-
tious diseases, while 104 (87.40%) agreed or strongly
agreed that the benefits of vaccination outweigh its
potential harms. A neutral response was selected
by 34 (28.57%) participants for the item concerning
whether vaccines had been sufficiently researched
before administration and by 39 (32.77%) for the item
concerning the association of vaccination with auto-
immune diseases and autism.

In the thematic domain of mandatory vaccination
and the right to make vaccination decisions, 101
(84.87%) participants agreed or strongly agreed that
vaccination should be mandatory for every child in
the Republic of Croatia and were therefore classi-
fied in the positive response category. For the item
concerning parental autonomy in vaccination deci-
sion-making, 54 (45.38%) participants were classified

in the negative response category, 26 (21.85%) in the
neutral response category, and 39 (32.77%) in the
positive response category. For the item concern-
ing financial penalties as an incentive for childhood
vaccination, 42 (35.29%) participants were classified
in the positive response category, 41 (34.45%) in the
negative response category, and 36 (30.25%) in the
neutral response category. For the item concerning
societal pressure on parents, 66 (55.46%) participants
agreed or strongly agreed that society places pres-
sure on parents, making it more difficult for them to
make decisions about childhood vaccination.

In the thematic domain of sources of information
and the media, the largest proportion of respons-
es (40.50%) was classified in the negative response
category. For the item concerning social media as a
source of information for parents, 102 (85.71%) par-
ticipants agreed or strongly agreed. A total of 104
(87.39%) participants agreed or strongly agreed that
the Internet is an unreliable source of information,
while 65 (54.62%) agreed or strongly agreed that so-
cial media facilitate the spread of the anti-vaccina-
tion movement.

In the thematic domain of vaccination education,
the largest proportion of responses (38.24%) was
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classified in the negative response category. For the
item concerning parents’ lack of knowledge as the
main reason for vaccination refusal, 102 (85.71%)
participants agreed or strongly agreed. For the item
concerning the adequacy of education provided by
healthcare professionals, 60 (50.42%) participants
were classified in the negative response catego-
ry, while 44 (36.97%) selected a neutral response.
For the item concerning the sufficiency of vaccina-
tion-related information acquired during their edu-
cation, 54 (45.38%) participants were classified in the
positive response category, 34 (28.57%) in the neutral
response category, and 31 (26.05%) in the negative
response category.

The thematic domain of attitudes toward healthcare
professionals comprised three items, with 57.14% of
responses classified in the positive response catego-

ry and 30.53% in the neutral response category. For
the item concerning healthcare professionals’ activ-
ities in promoting childhood vaccination, 49 (4118%)
participants were classified in the positive response
category, while 46 (38.66%) selected a neutral re-
sponse. For the item concerning healthcare profes-
sionals’ positive attitudes toward vaccination, 68
(5714%) participants agreed or strongly agreed, while
41 (34.45%) selected a neutral response.

In the thematic domain of personal attitudes toward
vaccination, 9117% of responses were classified in
the positive response category. A total of 110 (92.44%)
participants reported that they would vaccinate their
own child according to the vaccination schedule of
the Republic of Croatia, while 107 (89.92%) reported
that they would advise parents to vaccinate their
children.

Table 2. Distribution of Response Categories Across Thematic Domains

. . Positive attitude* Neutral attitude Negative attitude**

Thematic domain
%

Attitudes toward the eﬁ‘ectweness 69.63 1788 1246
and safety of vaccination
Mandatory vaccmayon and th_e' 49.58 23711 2731
right to make vaccination decisions
Sour;es of information and the 3747 29,02 40.50
media
Vaccination education 36.77 25.00 38.24
Attltudgs toward healthcare 5714 30.53 123
professionals
Personal attitudes toward 9117 708 0.84

vaccination

*Agree or strongly agree. **Disagree or strongly disagree.

Table 3 presents nursing students’ attitudes toward
mandatory childhood vaccination by age group.
Mean attitude scores ranged from 318 to 3.48. The
highest mean score was recorded among partici-
pants aged 50-59 years (M = 3.48), while the lowest

mean score was recorded among those aged 40-49
years (M = 318). The Kruskal-Wallis test indicated a
statistically significant difference in attitude scores
across age groups (x? = 19.446; df = 3; P < 0.001).

Table 3. Nursing students’ attitudes toward mandatory childhood vaccination by age group

Age group (vears) n Mean attitude score X2 df P*
20-29 92 3.32 19.446 3 <0.001
30-39 9 3.41
40-49 16 318
50-59 2 348

*Kruskal-Wallis test
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Table 4 presents nursing students’ attitudes toward
mandatory childhood vaccination by year of study.
Mean attitude scores ranged from 3.26 to 3.49. The
highest mean score was recorded among first-year
undergraduate students (n = 9; M = 3.49), while the

lowest was recorded among first-year graduate stu-
dents (n = 44; M = 3.26). The Kruskal-Wallis test in-
dicated no statistically significant difference in atti-
tude scores across years of study (x2 = 3.065; df = 4;
P = 0.547).

Table 4. Differences in Attitudes Toward Mandatory Childhood Vaccination by Year of Study

Year of study n Mean attitude score X2 df pP*
First-year undergraduate 9 349 3.065 4 0.547
Second-year undergraduate 18 3.45
Third-year undergraduate 23 346
First-year graduate Lty 3.26
Second-year graduate 25 3.34

Note: Higher scores indicate more positive attitudes toward vaccination. *Kruskal-Wallis test

Table 5 presents nursing students’ attitudes toward
mandatory childhood vaccination according to em-
ploymentin the nursing profession. Participants who
were not employed in the nursing profession had
higher mean attitude scores than those who were

employed (3.453 vs. 3.278). The Mann-Whitney U test
indicated a statistically significant difference in at-
titude scores between the two groups (U = 1166.0;
P =0.0014).

Table 5. Differences in Attitudes by Employment Status in the Nursing Profession

Employed in the nursing profession Mean attitude score Me n SD u P*
Yes 3.278 3.30 63 0.25 1166.0 0.0014
No 3.453 342 56 0.29

Note: Higher scores indicate more positive attitudes toward vaccination. *Mann-Whitney U test

DISCUSSION

Nurses serve as an important link between the
healthcare system and patients. Through their
knowledge, attitudes, and communication, they
can influence parents’ understanding and vaccina-
tion decisions, as well as attitudes within the wid-
er community [3, 18]. Their role extends beyond the
technical administration of vaccines and includes
education, counseling, and advocacy, further em-
phasizing the need for high-quality vaccination edu-
cation within nursing curricula [18]. Examining nurs-
ing students’ attitudes toward mandatory childhood
vaccination provides insight into how future health-
care professionals perceive and evaluate this public
health measure.

The findings showed that nursing students generally
had positive attitudes toward childhood vaccination,
particularly regarding its effectiveness and safety. A

high proportion of participants agreed that vaccina-
tion provides the best protection against infectious
diseases and that its benefits outweigh its potential
harms. Most participants also disagreed with state-
ments suggesting that vaccination against eradicat-
ed diseases is unnecessary or that vaccines cause
autism and autoimmune diseases. Nevertheless, the
proportion of neutral responses to items concerning
vaccine research and potential adverse outcomes
indicates that some uncertainty remains. These
findings are consistent with previous studies re-
porting generally positive attitudes toward vaccina-
tion among students in health-related fields [19-21].
Such attitudes may provide an important foundation
for future professional practice, given the influence
healthcare professionals can have on parents’ vacci-
nation decisions [18, 32, 33].

Despite the generally positive attitudes, the re-
sponses indicated some uncertainty regarding man-
datory vaccination, parental autonomy, and the use
of sanctions. Most participants supported manda-
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tory vaccination, but responses were divided con-
cerning parents’ right to make vaccination decisions
independently. A similar distribution was observed
for items concerning restrictions on the enrollment
of unvaccinated children in educational institutions
and financial penalties for parents. These findings
illustrate that vaccination extends beyond medical
considerations and involves ethical, legal, and so-
cial dimensions, as also reported in previous studies
[19, 22]. Responses concerning the potential stigma-
tization of unvaccinated children and their families
may also reflect students’ awareness of the broader
social consequences of vaccination policies.

In the domain of sources of information and the me-
dia, participants’ responses indicated a critical as-
sessment of online information. Although students
recognized social media as a common source of
information for parents, most did not consider it a
reliable source and acknowledged its role in spread-
ing anti-vaccination attitudes. These findings are
consistent with numerous international studies em-
phasizing the influence of digital platforms on the
spread of misinformation and declining confidence
in vaccines [23-27]. Of particular concern is the phe-
nomenon of so-called “echo chambers,” in which us-
ers encounter only information that confirms their
existing views, making it more difficult to obtain ob-
jective information and make evidence-based deci-
sions [27].

Vaccination education emerged as one of the key
areas of weakness. Although students largely rec-
ognized parents’ lack of knowledge as an important
reason for vaccination refusal, a substantial pro-
portion of participants considered the education
provided by healthcare professionals to be insuffi-
cient. The findings also indicate uncertainty among
students regarding their own knowledge, with many
considering the information acquired during their
education not fully sufficient for future professional
practice. These findings are consistent with studies
pointing to shortcomings in the education of health
professions students, particularly in the practical
application of knowledge and communication with
patients [28, 29]. Previous research has also empha-
sized the value of targeted educational interventions
and appropriately designed communication strate-
gies for parents [30, 31].

Attitudes toward healthcare professionals were gen-
erally positive, although a considerable proportion of
participants selected neutral responses, particularly
when assessing healthcare professionals’ engage-
ment in promoting childhood vaccination. This find-
ing may indicate insufficient visibility of educational
activities undertaken by healthcare professionals or
inconsistent quality of communication with parents.
Given that healthcare professionals are among the
most important sources of vaccination information,
their expertise, communication skills, and personal
attitudes play an important role in building public
confidence [32, 33].

The most positive responses were recorded in the
domain of personal attitudes toward vaccination. Al-
most all participants reported that they would vac-
cinate their own child according to the vaccination
schedule of the Republic of Croatia, and a similarly
high proportion would advise parents to vaccinate
their children. These findings indicate that the gen-
erally positive evaluation of vaccination was also
reflected in participants’ intended personal and
professional behavior. This is particularly import-
ant because nurses are expected to provide evi-
dence-based information and support parents in
making vaccination decisions [18].

Attitude scores differed significantly according to
age and employment status in the nursing profes-
sion. Participants who were not employed in the
nursing profession had higher attitude scores than
those who were employed. This employment-relat-
ed finding is consistent with a large study among
Spanish university students, in which students in
paid employment expressed less favorable attitudes
toward vaccination [34]. However, that study includ-
ed students from different academic disciplines
and did not specifically examine employment in the
nursing profession. In contrast, a study among Turk-
ish nursing students found no significant differences
in attitudes toward COVID-19 vaccination according
to employment in a healthcare facility or age [35].
These differences may be related to the specific
vaccines examined, the instruments used, and the
characteristics of the samples. In the present study,
employment status may also have been associated
with age, level of study, or recent exposure to edu-
cational content; therefore, the difference cannot be
attributed to professional experience alone. Differ-
ences among age groups should also be interpreted
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cautiously because the groups were unequal in size,
the pattern was not linear, and only two participants
were aged 50-59 years.

No statistically significant differences in attitude
scores were found according to year of study. Pre-
vious studies have reported inconsistent patterns
regarding academic progression. Among Spanish
nursing students, those in more advanced years
had more favorable attitudes, whereas among Por-
tuguese students, more positive attitudes were
observed in earlier years of study [19]. Similarly, a
Bulgarian study found that students in advanced
years expressed greater confidence in vaccine ef-
fectiveness and were less likely to endorse the mis-
conception that the measles vaccine causes autism
[21]. Research conducted among health professions
students in Mostar also highlighted the importance
of academic activities in shaping vaccination-relat-
ed attitudes [20]. Although these findings cannot be
directly compared because of differences in student
populations and measurement instruments, they
suggest that the relationship between academic
progression and vaccination attitudes may depend
on curricular and sociocultural context.

Study Limitations and Future Research
Directions

Despite its valuable findings, this study has several
limitations. The relatively small convenience sample
limits the generalizability of the findings to the wid-
er population of nursing students in the Republic
of Croatia. Participants may also have responded in
accordance with socially desirable patterns. In ad-
dition, the questionnaire used in the study was not
validated, and the absence of open-ended ques-
tions limited a deeper understanding of the reasons
underlying individual attitudes.

Future research should include larger and more
representative samples and combine quantitative
and qualitative methods to provide a more compre-
hensive understanding of students’ attitudes and
knowledge. Longitudinal studies could provide in-
sight into changes during education and profession-
al development. Including practicing healthcare pro-
fessionals would also enable comparisons between
theoretical knowledge and actual clinical practice.

Implications for Clinical Practice and
Education

The findings support the need to strengthen vacci-
nation-related education in nursing programs. This
should include not only broader theoretical content
but also the development of practical competencies
and communication skills and preparation for recog-
nizing and addressing misinformation. Based on pre-
vious evidence supporting targeted educational and
communication strategies [28-31], nursing programs
could also incorporate interdisciplinary learning, the
involvement of practicing professionals, and simula-
tion-based exercises to better prepare students for
vaccination-related challenges in clinical practice.

CONCLUSIONS

The findings of this study indicate that nursing stu-
dents largely express positive attitudes toward man-
datory childhood vaccination, particularly regarding
its effectiveness and safety as fundamental aspects
of this public health measure. These findings indi-
cate a high level of acceptance of vaccination as a
key tool in the prevention of infectious diseases.
However, despite the generally positive attitudes, a
certain degree of ambivalence was observed, par-
ticularly regarding parental autonomy, sanctions
related to non-vaccination, and the broader social
implications of vaccination. This division in attitudes
suggests that students do not view vaccination ex-
clusively from a medical perspective but also rec-
ognize its ethical, legal, and social dimensions. This
further confirms the complexity and multidimen-
sional nature of mandatory vaccination.
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ABSTRACT

Introduction: With population ageing, there is an in-
creasing need for a holistic approach to healthcare
for older adults, with spiritual needs representing
an important but often under-researched aspect.
Therefore, this study aimed to examine the level of
spiritual needs among older adults receiving com-
munity nursing care in Osijek-Baranja County.

Methods: A cross-sectional study was conduct-
ed with a convenience sample of 175 people aged
65 years and older who used the services of the
Community Nursing Service of the Health Center of
Osijek-Baranja County. Data were collected using a
paper-and-pencil survey comprising the standard-
ized Spiritual Needs Questionnaire and a sociode-
mographic questionnaire.
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Results: The most pronounced spiritual needs
among the respondents were the needs for giving
and inner peace, while existential needs were the
least pronounced (P < 0.001). Women reported high-
er Inner Peace (P = 0.010), Existential (P = 0.030), and
Religious Needs (P = 0.001). Participants belong-
ing to a religious community reported higher Inner
Peace (P = 0.030), Giving/Generativity (P = 0.008),
and Religious Needs (P < 0.001). Age was negatively
associated with Inner Peace (P = 0.010) and Giving/
Generativity Needs (P=0.010), whereas self-rated reli-
giosity was positively associated with all dimensions
(P < 0.008), particularly Religious Needs (P < 0.001).

Conclusion: Older adults receiving community nurs-
ing care demonstrated substantial spiritual needs,
especially those related to generativity and inner
peace. These findings emphasize the importance of
incorporating spiritual care into nursing practice and
the broader healthcare of older adults.
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INTRODUCTION

Ageing is a natural and continuous process that in-
cludes biological, psychological and social changes in
an individual [1]. Contemporary society is faced with
demographic ageing due to increased life expectan-
cy and the growing proportion of older adults. due
to the extension of life expectancy and the increase
in the proportion of the older adult population. This
demographic phenomenon brings economic, social
and health challenges [2]. The ageing process does
not depend solely on chronological age, but also on
the biological and psychological characteristics of
the individual [3]. Ageing affects all major organ sys-
tems and is associated with a progressive reduction
in physiological reserve [4]. Despite these changes,
organ function may remain adequate under normal
conditions, while reduced reserve becomes more ev-
ident during physiological stress [4].

Knowledge of the ageing process enables the de-
velopment of geroprotective interventions that con-
tribute to better ageing outcomes [3]. Contemporary
geriatric research increasingly emphasizes the con-
cept of ageing well, which goes beyond the tradi-
tional biomedical approach focused solely on the
absence of disease and the preservation of physical
health [5]. Ageing well implies the preservation of
physical and cognitive health, as well life as satisfac-
tion, good social relationships, psychological resil-
ience and a sense of purpose, thereby extending the
focus beyond the physical and functional aspects
of ageing [5-6]. Limitations and health problems
are not viewed as obstacles but as part of the life
experience to which an individual adapts with the
help of psychological and social resources. The abil-
ity to adapt, accept change and maintain a sense of
meaning plays an important role in the lives of older
adults [5].

Within this broader understanding of ageing well,
it is important to acknowledge that every individu-
al goes through periods of stability and transition
throughout life. Retirement is one of the transitions
that may influence an individual's sense of identity
and meaning in later life which is also closely relat-
ed to the last psychosocial development stage [7].
These themes are also reflected in Erikson’s theory,

in which older adulthood represents the final stage
of psychosocial development, marked by the conflict
between ego integrity and despair [8]. People who
evaluate their life decisions and achievements pos-
itively are more likely to accept ageing and maintain
a sense of self-worth, whereas dissatisfaction with
their life experiences can lead to feelings of frustra-
tion and despair [8]. Satisfaction with retirement is
associated with physical and mental health, financial
security, social integration, and relationships with
family and the wider community [9]. Ageing often in-
volves losses such as reduced income, loss of a part-
ner or friend, and changes in family relationships,
which requires effective adaptation strategies [8].
In such circumstances, support from family, friends,
and other sources can foster a sense of belonging
and social connectedness. Social connection is a
fundamental human need and one of the strongest
predictors of survival across the life course, contrib-
uting to well-being, resilience, and longevity through
behavioral and biological mechanisms [10]. The abil-
ity to adapt to life changes and find meaning may
therefore be particularly important in later life.

According to Viktor Frankl, the search for meaning is
a fundamental human motivation, and finding pur-
pose contributes to resilience and a sense of ful-
filment even in difficult circumstances [11]. Meaning
in life is associated with personal growth, a better
understanding of one’s own needs and a different
perspective on the world [12]. Through personal be-
liefs, individuals may experience a connection with
something beyond material reality, which can rep-
resent an important source of inner strength and
stability [13].

Contemporary approaches to ageing emphasize the
importance of maintaining health and psychologi-
cal resilience, as well as achieving life satisfaction
and a sense of purpose. In this context, Alderfer's
Existence, Relatedness and Growth (ERG) model
provides a relevant theoretical framework. Devel-
oped as a modification of Maslow's hierarchy of
needs, the model distinguishes between existence,
relatedness and growth needs [14]. Existence needs
relate to basic living conditions and security, relat-
edness needs concern interpersonal relationships
and social inclusion, while growth needs relate to
personal development, a sense of competence and
the fulfilment of one’s potential [15]. Unlike Maslow’s
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hierarchy, Alderfer proposed that needs are not ar-
ranged in a strict hierarchy and that individuals may
simultaneously pursue needs at different levels [14,
15]. Needs are interconnected and changeable, and
their fulfilment depends on individual circumstanc-
es and motivation [16]. Because of its flexibility, the
ERG model may provide a useful framework for ex-
amining spiritual and psychological needs. These
broader categories can also be recognized in the
Spiritual Needs Questionnaire developed by Arndt
Bussing, which examines religious needs, existential
needs, inner peace needs and giving/generativity
needs [17]. Spiritual needs can therefore be viewed
as a combination of the existential, relational and
developmental aspects of an individual. Alderfer's
model allows individual needs to be understood
regardless of an older person’s physical or material
circumstances, making it suitable for research on the
ageing process. This approach may contribute to a
better understanding of adaptation to ageing while
emphasizing the uniqueness of each individual's ex-
perience.

The aim of this study was to assess the level of spir-
itual needs among older adults receiving community
nursing care from the Community Nursing Service of
the Health Center of Osijek-Baranja County. Specifi-
cally, the study examined spiritual needs across the
dimensions of inner peace, existential needs, gener-
ativity/giving, and religious needs, as well as within
the framework of Alderfer’'s ERG model. Furthermore,
differences in spiritual needs were analysed with
respect to selected sociodemographic and personal
characteristics, while associations between spiritual
needs and age, number of children, perceived finan-
cial status and self-rated religiosity were examined.

METHODS

Study design

The research was designed as a cross-sectional
study [18].

Setting and sample

The study initially included a convenience sample
of 185 participants. Owing to incomplete question-
naires, 175 participants were included in the final
guantitative analysis. The target population con-
sisted of people aged 65 years and older who re-
ceived care from the Community Nursing Service of
the Health Center of Osijek-Baranja County. The in-
clusion criteria were being aged 65 years or older,
receiving community nursing care, having sufficient
cognitive ability to understand and respond to the
questionnaire and providing written informed con-
sent to participate in the study. The study was con-
ducted between April and July 2025.

Measurements/instruments

The anonymous structured questionnaire consisted
of three sections: the Spiritual Needs Questionnaire,
sociodemographic data and general data. The Spir-
itual Needs Questionnaire is a standardized instru-
ment developed in 2009 to assess individuals’ spir-
itual needs and is frequently used with older adults
[17]. The main purpose of the questionnaire is to
identify the intensity of different dimensions of spir-
itual needs to support the provision of appropriate
spiritual care.

The questionnaire examines four dimensions: inner
peace needs, existential needs, giving/generativi-
ty needs and religious needs. Items within the in-
ner peace dimension address seeking inner peace,
staying in peaceful places, appreciating the beauty
of nature and discussing problems and fears with
others. The existential needs dimension includes re-
flecting on the meaning of life and life after death,
forgiveness and resolving unsettled issues. The giv-
ing/generativity dimension includes giving gifts,
comfort and love to others, sharing knowledge and
life experiences and reflecting on the value of one’s
life. The religious needs dimension includes read-
ing religious texts, participating in religious rituals,
praying alone or with others and establishing a con-
nection with something greater than oneself [17]. In
the present study, the Spiritual Needs Questionnaire
demonstrated acceptable internal consistency, with
a Cronbach’s alpha of 0.72.

Original scientific article
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Sociodemographic data included age, gender, mar-
ital status, number of children, level of education,
place of residence and perceived financial status.
General data included the presence of chronic ill-
nesses, membership in a religious community and
self-rated religiosity on an 11-point scale ranging
from 0 to 10.

Data collection/procedure

The topic and purpose of the study, the study proce-
dures, participant anonymity and the right to with-
draw at any time were explained to the participants
verbally and in writing through the participant in-
formation sheet. Before taking part in the study, all
participants signed an informed consent form. Data
were collected using a paper-and-pencil question-
naire. All participants had sufficient cognitive ability
to understand and respond to the questionnaire. For
participants who were unable to complete the ques-
tionnaire independently because of physical limita-
tions, the questionnaire was administered by the
researcher, who read the questions aloud in a neu-
tral tone without providing guidance or influencing
their responses. The questionnaires were completed
in the participants’ homes, with completion taking
approximately 12-17 minutes.

Ethical considerations

The study was approved by the Ethics Committee
of the Faculty of Dental Medicine and Health Osijek
(approval number: 2158/97-97-10-25-31) and the Eth-
ics Committee of the Health Center of Osijek-Baranja
County (approval number: 03-844-3/25).

Table 1. Characteristics of participants (N = 175)

Statistical data analysis

Categorical variables were summarized using fre-
quencies and percentages. Numerical variables were
summarized using medians and interquartile range
(IQR). The normality of numerical variables was as-
sessed using the Shapiro-Wilk test. The internal
consistency of the Spiritual Needs Questionnaire
was assessed using Cronbach’s alpha. Differences
among the Spiritual Needs Questionnaire domain
scores were assessed using the Friedman test, fol-
lowed by Conover post hoc comparisons with Bon-
ferroni correction. The Mann-Whitney U test was
used to compare two independent groups, while the
Kruskal-Wallis test was used to compare three or
more independent groups. Spearman’s rank correla-
tion coefficient was used to examine associations
between variables. Statistical significance was set
at P < 0.05. Statistical analyses were performed us-
ing JASP, version 019.3 (JASP Team, Amsterdam, the
Netherlands).

RESULTS

The study included 175 participants, of whom 125
(71.4%) were women and 82 (471%) were widowed.
The median age was 76 years. A total of 137 (79.7%)
participants had a diagnosed chronic illness. Fur-
thermore, 128 (74.0%) participants reported belong-
ing to a religious community, while Catholicism was
the most commonly reported religious affiliation
(101; 57.7%). The median self-rated religiosity score
was 7 (Table 1).

Characteristic n (%)*

Gender Male 50 (28.6)
Female 125 (71.4)

Marital status Married 73 (42.0)
Divorced 9(5.2)
Widowed 82 (471)
Single 9(5.2)
Living with a partner 1(0.6)
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. . 9
Characteristic n (%)* o
Number of children 0 18 (10.5) E

(%]
1 39 (22.8) £
s
2 90 (52.6) 9
b
3 22 (12.9) Té
4 2(1.2) o
Place of residence Suburban area 15 (8.6) 5
City 122 (69.7)
Village 38 (21.7)
L Yes 137 (79.7)
Chronic disease
No 35(20.3)
. . . Yes 128 (74.0)
Belonging to a religious community
No 36 (20.8)
Prefer not to answer 9(5.2)
| do not want to declare 47 (26.9)
Catholicism 101 (57.7)
Religious community Orthodoxism 18 (10.3)
Other (adventists. Jehovah's witnesses. Protestants. 9 (51)
Hungarian reformists) ’
Mdn (IQR)
Religiosity (0-10) 7 (4-8.75)
Age 76 (71-83)

*Percentages were calculated based on valid responses. Data were missing for marital status (n = 1), number of children (n = 4), chronic
disease (n = 3) and belonging to a religious community (n = 2).

Within the Inner Peace Needs dimension, the highest ~ whereas the lowest median score was recorded for
median score was recorded for the item “To plunge  the item “To talk with others about your fears and
into beauty of nature?” (Mdn = 2; Q1-Q3 = 0.50-3),  worries?” (Mdn = 1; Q1-Q3 = 0-2) (Table 2).

Table 2. Distribution of responses to SpNQ items by spiritual needs dimension

SpNQ item 0 1 2 3
During the last time, did you have . Mdn (IQR)
had the needs ... n (%)
] To talk with others about your fears
v
g 8 and worries? 68(389)  27(154)  45(257)  35(200) 1(0-2)
a (7] .
£ = Toplungeintothe beauty of 13(249)  27(156)  54(312)  49(283)  2(0.50-3)
= nature?
B To reflect back on your life? 32(183)  35(20.0)  54(309)  54(30.9) 2(1-3)
=]
§ g To talk with someone about the
2= possibility of life after death? 10(632) 23(132)  22(126)  19(109) 0 (0-1)
d




B 0 | Lenic M. etal Older Adults' Spiritual Needs and Alderfer's ERG Model. NEC 2026; 2(1): 75 - 83

Original scientific article

SpNQ item 1 2 3
During the last time, did you have i Mdn (IQR)
had the needs ... n (%)
To turn to someone in a loving
? attitude? 34 (19.4) 27 (15.4) 55 (31.4) 59 (33.7) 2 (1-3)
>
"g To give away something from i
5 § yourself? 27 (15.4) 22 (12.6) 61(34.9) 65 (37.1) 2(1-3)
[T .
%= To be assured that your life was
—
.bEn meaningful and of value? 28 (16.3) 27 (15.7) 52 (30.2) 65 (37.8) 2(1-3)
2
O To be re-involved by your family in )
their life concerns? 71 (40.8) 23(13.2) 44 (25.3) 36 (20.7) 1(0-2)
" To pray with someone? 102 (59.3) 28 (16.3) 32(18.6) 10 (5.8) 0 (0-1)
=
.an § To pray for yourself? 38 (21.8) 27 (15.5) 55 (31.6) 54 (31.0) 2(1-3)
=
o = i
& To turn to a higher presence 30(172)  31(178)  51(293) 62 (356) 2 (13)

(i.e., God, Allah)?

Note: 0 — no; 1-somewhat; 2 - strong; 3 - very strong

There was a significant difference among the scores
of the Spiritual Needs Questionnaire domains
(P < 0.001). Scores for Giving/Generativity Needs
were significantly higher than those for Inner Peace
Needs, Religious Needs and Existential Needs (Con-

over post hoc test with Bonferroni correction, P <
0.05). Scores for Inner Peace Needs were also sig-
nificantly higher than those for Existential Needs
(Conover post hoc test with Bonferroni correction,
P < 0.05) (Table 3).

Table 3. Descriptive statistics of the domains of the Spiritual Needs Questionnaire

Spiritual Needs Questionnaire Domains Mdn (IQR) P
Inner Peace Needs 150 (0.75 - 2) <0.001
Existential Needs 1(0.57 - 1.60)
Giving/generativity Needs 193 (1-2.33)

Religious Needs

1.33 (0.50 - 1.95)

“Friedman test

The results showed that age is weakly negatively cor-
related with inner peace (P = 0.01) and the need for
giving (P = 0.01). There is also a weak positive correla-
tion between the feeling of religiosity and the need for

inner peace (P = 0.008), existential needs (P = 0.006)
and the need for giving (P = 0.003), while there is a
moderate positive correlation between the feeling of
religiosity and religious needs (P < 0.001) (Table 4).

Table 4. Correlations between Spiritual Needs Questionnaire domains and selected variables

. . . Age Number of children Self-rated financial Self-rated
Spll‘lt!.lal Needs Questionnaire g status religiosity
domain

p (P¥)
Inner Peace Needs -0186 (0.01) 0130 (0.09) 0.088 (0.25) 0.203 (0.008)
Existential Needs -0.047 (0.54) 0.062 (0.43) 0.062 (0.42) 0.215 (0.006)
Giving/generativity Needs -0190 (0.01) 0143 (0.06) 0128 (0.09) 0.226 (0.003)
Religious Needs -0.017 (0.827) 0.101(0196) 0.062 (0.427) 0.599 (<0.001)

*Spearman'’s rank correlation test.
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Women had significantly higher scores for Inner Peace
Needs (P = 0.010), Existential Needs (P = 0.030) and
Religious Needs (P = 0.001) than men. Giving/Gen-
erativity Needs did not differ significantly by gender
(P =0.590). Participants who reported belonging to a

religious community had significantly higher scores
for Inner Peace Needs (P = 0.030), Giving/Generativ-
ity Needs (P = 0.008) and Religious Needs (P < 0.001)
than those who did not. No significant difference was
observed for Existential Needs (P = 0.10) (Table 5).

Table 5. Comparison of Spiritual Needs Questionnaire domain scores by gender and religious community

membership

Gender

Religious belonging

Male Female

Yes No

Mdn (IQR)

Mdn (IQR)

Inner Peace

125 (0.5-1.75) 1.5 (0.75-2.25)

0.01 15(0.75-2) 1(0.5-1.56) 0.03

Needs
Existential
0.86 (0.29-143) 114 (0.57-1.71) 0.03 1(0.57-1.71) 0.86 (0.29-1.43) 010
Needs
Giving/ 183
Generativity 175 (1.04-2.29) 1.83 (1-2.33) 0.59 ’ 142 (0.79-1.88) 0.008
(1.71-2.33)
Needs
Religious Needs 0.58 (017-1.79) 142 (0.83-2) 0.001 1.5 (0.83-2) 0.5 (0-1.08) <0.001

“Mann-Whitney U test

DISCUSSION

The main findings of this study were the prominence
of Giving/Generativity Needs and Inner Peace Needs,
despite most participants belonging to a religious
community. Self-rated religiosity was positively as-
sociated with all dimensions of spiritual needs, par-
ticularly Religious Needs. Women and participants
belonging to a religious community expressed high-
er needs in several domains, while older age was
weakly associated with lower Inner Peace and Giv-
ing/Generativity Needs. Overall, these findings indi-
cate that spiritual needs among older adults receiv-
ing community nursing care are multidimensional
and shaped by both personal and religious factors.

The prominence of Inner Peace Needs was one of
the key findings, consistent with previous studies
using the Spiritual Needs Questionnaire [19, 20]. Par-
ticipants reported a greater need to experience the
beauty of nature than to talk with others about their
fears and worries. Previous research has similarly
indicated that reflection and time spent in nature
may support psychological well-being, reduce stress
and facilitate emotional regulation in later life [21].
The importance of inner peace suggests that spiritu-
al needs in later life extend beyond formal religious

beliefs and practices. When planning individual-
ized care for older adults, healthcare professionals
should therefore recognize non-religious sources of
spirituality, including relationships, nature, reflec-
tion and personal values.

The need to reflect on one's life was among the
most strongly expressed existential needs, support-
ing findings from previous research [22]. This type
of reflection may become particularly important
when older adults experience widowhood, declining
health or reduced social engagement. Rather than
being solely a response to adversity, life review may
promote psychological well-being, strengthen per-
sonal identity and support adaptation [23]. The pos-
itive association between self-rated religiosity and
Existential Needs further supports the potential role
of spirituality in helping older adults find meaning,
hope and a sense of security when facing age-re-
lated challenges [24]. Existential concerns therefore
represent an important aspect of later life. Encour-
aging reflection on life experiences and purpose
may support resilience and adaptation to age-relat-
ed changes.

Giving/Generativity Needs, particularly the needs to
show love, help others and feel that one’s life has
meaning and value, were also strongly expressed.
These findings support theoretical frameworks that
describe generativity as an important developmen-

Original scientific article
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tal task in later life that contributes to emotional
well-being, identity and purpose [25, 26]. Opportu-
nities to help others, share knowledge and pass on
life experiences may provide an important source of
social connection and dignity. Generativity may also
help reduce social isolation and loneliness. Provid-
ing opportunities to share knowledge, experience and
skills may strengthen older adults’ sense of worth and
contribution despite health or functional limitations.

Although most participants reported belonging to
a religious community, Religious Needs were not as
strongly expressed as Giving/Generativity Needs. In-
dividual prayer was reported more frequently than
praying with another person, suggesting that reli-
gious practice may be experienced as a private and
personal activity by some older adults. This finding
is consistent with previous research showing di-
verse forms of religious expression and an increas-
ing individualization of religious practice in later life
[27, 28]. Spiritual care should therefore be based on
an individual assessment of needs rather than as-
sumptions based solely on religious affiliation or
community membership.

Study Limitations and Future Research
Directions

Several limitations should be considered. Conve-
nience sampling, recruitment from a single county
and the inclusion of only recipients of community
nursing care limit the generalizability of the findings.
Women were also overrepresented in the sample.
The cross-sectional design does not allow causal or
temporal conclusions, while the use of self-report
measures may have introduced recall or social desir-
ability bias. Furthermore, the quantitative approach
could not fully capture the complexity of each par-
ticipant’s spiritual experience.

Future studies should include larger and more repre-
sentative samples of older adults from different re-
gions of Croatia. Longitudinal research could provide
insight into how spiritual needs change over time. A
mixed-methods approach may offer a more compre-
hensive understanding of spiritual needs and adap-
tation to ageing, while comparisons between com-
munity-dwelling and institutionalized older adults
could further clarify differences in spiritual needs
across living arrangements and social contexts.

Implications for Clinical Practice and
Education

The findings highlight the importance of assessing
spiritual needs as part of holistic community nurs-
ing care. Such assessment should address not only
religious needs but also inner peace, meaning, re-
lationships and generativity. Nursing education and
continuing professional development should there-
fore include spiritual assessment, communication
skills and appropriate referral when identified needs
exceed nurses’ scope of practice. This may support
more individualized care for older adults.

CONCLUSIONS

Spiritual needs were prominent among older adults
receiving community nursing care, particularly Giving/
Generativity Needs and Inner Peace Needs. Spiritu-
al needs differed according to gender and religious
community membership and were associated with
age and self-rated religiosity. These findings highlight
the importance of recognizing spiritual needs as part
of holistic community nursing care for older adults.
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ABSTRACT

Introduction: Post-traumatic stress disorder (PTSD)
is increasingly recognized as a significant compo-
nent of the psychological consequences following
prolonged hospitalization and treatment in the in-
tensive care unit (ICU). This systematic review aimed
to describe the prevalence of PTSD among adult ICU
survivors; identify the most common risk factors and
associated psychological outcomes; and examine in-
terventions relevant to clinical practice.

Methods: A systematic literature search was con-
ducted in January 2026 in the PubMed and Scopus
databases in accordance with the PRISMA 2020
guidelines. Studies published between 2021 and
2026; available in English; with access to an abstract
and full-text were included. Clinical and observa-
tional studies conducted in adult populations after
ICU stay were analyzed. Studies focusing on pedi-
atric populations, family members, and caregivers
(PICS-F); healthcare professionals; as well as qualita-
tive studies; study protocols; and single case reports
were excluded.

*Corresponding author:
Email: valentina.matic@yahoo.com
Phone: +385 99 503 4197

Keywords: intensive care unit; post-intensive
care syndrome; post-traumatic stress disorder;
psychological outcomes; risk factors.

Results: A total of 175 records were identified; 149
articles were screened after duplicate removal, and
26 studies were included in the final synthesis. The
prevalence of PTSD ranged from 13% to 60%, de-
pending on population characteristics, follow-up
duration, and the assessment instruments used. The
factors most frequently associated with post-trau-
matic stress disorder symptoms included delirium,
hallucinations and delusional memories, deep se-
dation, prolonged mechanical ventilation, and dys-
pnea, while lower levels of social support were as-
sociated with poorer psychological outcomes after
intensive care.

Conclusion: PTSD is a common and long-term psy-
chological consequence of intensive care. The find-
ings highlight the need for systematic psychological
screening, early identification of high-risk patients,
and the integration of psychological care into stan-
dard post-ICU follow-up and rehabilitation pathways.
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INTRODUCTION

Post-traumatic stress disorder (PTSD) is a serious
and chronic psychiatric condition that develops as
a consequence of exposure to extremely stressful or
life-threatening events [1]. Traditionally, it has been
associated with war-related trauma, natural disas-
ters, and violence; however, contemporary research
increasingly confirms that medical experiences, par-
ticularly those related to critical illness and intensive
care, may also have strong traumatic potential [2-4].
In this context, intensive care units (ICUs) are rec-
ognized as one of the most stressful environments
within the healthcare system, where patients are ex-
posed to invasive procedures, prolonged mechanical
ventilation, sedation, delirium, pain, loss of control,
and a constant threat to life [5].

An ICU stay is often characterized by fragmented or
distorted memories, hallucinations, and feelings of
helplessness and fear, which may significantly impair
patients’ psychological integrity [6, 7]. Although the
primary goal of intensive care medicine is the pres-
ervation of life and stabilization of vital functions,
increasing evidence shows that survival of critical
illness does not necessarily imply full psychological
recovery [8, 9]. Over the past decade, the concept of
post-intensive care syndrome (PICS) has been devel-
oped to describe a set of persistent physical, cogni-
tive, and psychological impairments among ICU sur-
vivors, with PTSD representing a central component
of the psychological outcomes.

Post-traumatic stress disorder following intensive
care is characterized by intrusive memories related
to the ICU stay, nightmares, avoidance behaviors,
emotional numbing, hyperarousal, and persistent
anxiety [9, 10]. Symptoms may persist for several
months after hospital discharge, and some studies
have reported persistence of symptoms beyond one
year [4, 11, 20, 23, 24]. Unlike classical forms of trau-
ma, medical trauma often remains underrecognized,
and the psychological consequences of intensive
care are still rarely monitored systematically in clin-
ical practice.

With advances in intensive care medicine, the num-
ber of ICU survivors continues to increase, high-
lighting the growing need to recognize and manage

long-term psychological consequences in this popu-
lation [11]. Despite this, psychological outcomes after
intensive care remain marginalized in comparison
with somatic outcomes, and standardized protocols
for psychological screening and follow-up after ICU
discharge have not yet been routinely implemented
in most healthcare systems.

Given the growing clinical and public health impor-
tance of this issue, it is necessary to systematical-
ly examine the available scientific evidence on the
prevalence of PTSD after ICU stay, identify key risk
factors, understand the mechanisms underlying psy-
chological trauma, and assess the effectiveness of
existing preventive and therapeutic approaches. This
systematic review aims to synthesize current knowl-
edge on PTSD in adult patients following intensive
care, with particular emphasis on long-term psycho-
logical consequences and implications for clinical
practice.

METHODS

A systematic literature search was conducted in Jan-
uary 2026 in the electronic databases PubMed and
Scopus in accordance with the PRISMA 2020 guide-
lines. The search aimed to identify studies address-
ing post-traumatic stress disorder in adult patients
after ICU stay, with particular emphasis on prev-
alence, risk factors, psychological outcomes, and
long-term consequences.

The search was limited to studies published between
2021 and 2026, available in English, and accessible
via abstract and full text. Original scientific articles
classified as clinical trials, controlled clinical trials,
randomized controlled trials, multicenter studies,
and prospective and retrospective observational
studies were included.

The search strategy used a combination of con-
trolled vocabulary and free text keywords covering
three main domains: post-traumatic stress disorder,
intensive care, and psychological outcomes after
critical illness. Inclusion and exclusion criteria were
defined in advance and are presented in Table 1.
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Table 1. Inclusion and Exclusion Criteria

Inclusion criteria

Exclusion criteria

Studies published between 2021 and 2026

Studies published before 2021

Original research articles available in English with full text

Articles in other languages; editorials; letters to the
editor; commentaries

Clinical and observational studies (randomized controlled
trials; cohort studies; multicenter studies)

Qualitative studies; study protocols; case reports

Adult patients after ICU stay

Pediatric or neonatal populations

Studies investigating the prevalence of PTSD and
psychological outcomes after ICU stay

Studies focusing on psychological outcomes in family
members or caregivers (PICS-F)

Studies analyzing risk factors and diagnostic instruments

Studies including healthcare professionals as the study
population

Long term psychological outcomes and therapeutic
approaches in ICU survivors

Ethical contexts, organ donation, or end-of-life care
without reported patient clinical outcomes

Quantitative data on the prevalence and/or predictors of
PTSD

Studies on COVID-19 without analysis of long-term
psychological outcomes in ICU survivors

Source: Authors’ own work.

A total of 175 records were identified in the initial
search (PubMed n = 63, Scopus n = 112). After removal
of duplicates (n = 26), 149 records were included in
the screening phase. Based on the review of titles
and abstracts, 87 articles were excluded due to in-
sufficient relevance to the topic. Sixty-two articles
were retained for full-text assessment, all of which
were available in full-text.

In the final stage of full-text evaluation, an addition-
al 36 studies were excluded for methodological and
thematic reasons. Reasons for exclusion included
psychological outcomes in family members or care-
givers (PICS-F) (n = 11); pediatric or neonatal popu-

lations (n = 6); healthcare professionals as the study
population (n = 4); ethical contexts, organ donation,
or end-of-life care without reported patient clinical
outcomes (n = 2); studies conducted in a COVID-19
context without analysis of long-term psychological
outcomes in ICU survivors (n = 3); and qualitative
studies, study protocols, and case reports (n = 10).

After these steps, a total of 26 studies met all inclu-
sion criteria and were included in the final synthe-
sis. The phases of identification, screening, eligibil-
ity, and inclusion are presented in the PRISMA flow
diagram (Figure 1).
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Figure 1. PRISMA 2020 flow diagram of the study selection process

Source: Adapted from PRISMA 2020, authors’ modification.

The review of titles and abstracts and the assess-
ment of full-text articles were conducted by the
authors according to predefined inclusion and ex-
clusion criteria. In cases of uncertainty, the criteria
were rechecked through consultation of the full-text.
Data extraction from the included studies was per-
formed by the authors using a predefined data ex-
traction table, and all key outcomes, measurement
instruments, and basic study characteristics were
double-checked to reduce the risk of error.

Data from the included studies were systematically
extracted by the authors according to a predefined
data extraction protocol. The accuracy and reliability
of the collected information were ensured through
repeated verification of all relevant variables, in-
cluding population characteristics, study design,
psychometric instruments used, and key outcomes.

The quality of the included studies was assessed ac-
cording to criteria of methodological rigor, including
study design, sample adequacy, clarity of reporting,
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and relevance of outcomes to the objectives of this
review. The results were synthesized narratively and
presented in tabular form, without conducting a me-
ta-analysis due to heterogeneity in study designs,
populations, and measurement instruments.

The reliability of the collected data was further sup-
ported by repeated verification of all key variables
by the authors, contributing to a high level of inter-
nal consistency and methodological robustness of
the results.

RESULTS

A systematic literature search identified a total of 175
records (PubMed n = 63, Scopus n = 112). After remov-
al of duplicates (n = 26), 149 articles were included
in the screening phase. Based on the review of titles
and abstracts, 87 articles were excluded due to insuf-
ficient relevance to the topic. Sixty-two articles were
retained for full-text assessment, and after analysis
of the full-text articles, an additional 36 studies were
excluded for methodological reasons. A total of 26
scientific studies were included in the final synthesis
and constitute the corpus of this systematic review.

The included studies were published between 2021
and 2026 and involved adult patients after an ICU
stay. Most studies were conducted in Europe (Spain,
the Netherlands, Italy, Germany, Greece, France, Bel-
gium, and Cyprus), while the remaining studies were
carried out in Asia (China, Japan, Iran, and Tunisia),
the United States, Brazil, Israel, and South Africa.

According to the study design, the review included 10
cross-sectional studies, 9 prospective cohort studies,
5 cohort studies, 1 multicenter study, and 1 observa-
tional study. The total sample of the included studies
comprised several thousand patients who had been
treated in the ICU for various critical conditions, in-
cluding acute respiratory distress syndrome, sepsis,
COVID-19, surgical procedures, liver transplantation,
and prolonged mechanical ventilation.

Table 2 presents the key characteristics of the in-
cluded studies, including objectives, population,
study design, and main findings. All analyzed studies
reported a high frequency of post-traumatic stress
disorder among ICU survivors, with the prevalence
of PTSD ranging from 13% to 60%, depending on the
population, follow-up duration, and diagnostic in-
struments used.

Table 2. Characteristics of the included studies on post-traumatic stress disorder after intensive care unit stay

Population and

Authors Year Studydesign  Aim Country sample Key findings
DellOsteet 2025 Cohort study Long-term Italy ICU survivors PTSD was
al. [4] psychiatric and associated
physical outcomes with long-term
in ICU survivors psychiatric
with PTSD and physical
impairment
Kooken et 2025  Multicenter Role of ICU Netherlands  ICU survivors Delirium and ICU
al.[12] longitudinal memories memories were
cohort study associated with
post-traumatic
stress symptoms
Askari 2021 Cross-sectional ICU memories and  Iran ICU survivors Delusional
Hosseini et study post-traumatic memories were
al.[13] stress disorder associated with

increased PTSD
symptoms

Original scientific article
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Population and

Authors Year Studydesign  Aim Country sample Key findings
Pateletal. 2026 Observational ~ Memories of ICU United States ICU survivors Hallucinations
[14] study stay and delusional
memories were
associated with
psychological
distress
Castillejos 2023  Cross-sectional Effect of deep Spain ICU survivors Deep sedation
etal. [15] study sedation on was associated
psychological with higher PTSD
outcomes frequency
Pan et al. 2023  Cross-sectional Association China ICU survivors An association
[16] study between analgesic between analgesic
use and PTSD use and PTSD
symptoms was
reported
Yoshinoet 2024  Prospective Role of social Japan ICU survivors Higher social
al. [17] study support in support was
psychological associated
outcomes with fewer
postdischarge
mental health
symptoms
Frankortet 2024  Cohort study Quality of life after ~ Netherlands  Surgical ICU Quality of life
al.[18] thoracoabdominal patients impairment was
aortic surgery observed in
patients after ICU
stay, including
those with PTSD
symptoms
Szymczak et 2023  Prospective Long-term Germany ICU patients with Persistent
al.[19] study psychological ARDS psychological
outcomes three disorders were
years after ARDS observed
Godoy- 2023  Cohort study Relationship Spain ICU patients PTSD symptoms
Gonzalez et between cognitive treated for were associated
al. [20] function and PTSD COVID-19 with impaired
cognitive
functioning
Van der 2024 Prospective Psychological South Africa  ICU survivors Psychological
Merwe et al. study outcomes after symptoms were
[21] 6 weeks and 6 presentin a
months substantial
proportion of
patients
Navarra- 2024 Longitudinal Persistence of Spain ICU patients Persistent
Ventura et study depression and treated for depression and
al.[22] PTSD symptoms COVID-19 PTSD symptoms
were observed
Miorietal. 2023  Cohort study Incidence of PTSD Italy ICU patients with PTSD symptoms

[23]

after COVID-19 ARDS

ARDS

persisted after ICU
discharge
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Population and

9
Authors Year Studydesign  Aim Country sample Key findings '§
Neville etal. 2022  Cohort study Long-term United States ICU survivors Suspected PTSD ‘E
[24] psychological was present in e
outcomes after 20 percent of -8
severe COVID-19 patients T':
Sun et al. 2024 Cross-sectional  Factors influencing  China Liver transplant PTSD symptoms £
[25] study stress disorders patients treated in  were identified g
after liver the ICU after liver
transplantation transplantation
Saidaetal. 2025 Prospective PTSD, anxiety, and Tunisia ICU survivors PTSD symptoms
[26) observational  depression in ICU were present after
study survivors ICU discharge
Zarouretal. 2024  Cross-sectional PTSD within post- Israel ICU survivors PTSD symptoms
[27] study ICU syndrome were identified
among ICU
survivors
Gauchery et 2024  Cohort study Impact of medical France ICU patients with Medical
al.[28] evacuation on COVID-19-related evacuation was
psychological stress ARDS associated with
psychological
distress
Calsavara et 2021 Prospective PTSD after sepsis Brazil ICU patients with PTSD, anxiety,
al. [29] study sepsis and depression
symptoms were
reported after ICU
discharge
Gil et al. 2022  Prospective PTSD in patients Spain ICU patients with Persistent PTSD
[30] study with COVID-19 and ARDS symptoms were
ARDS reported after ICU
discharge
Demoule et 2022  Prospective Clinical impact France Mechanically Dyspnea was
al.[31] cohort study of dyspnea in ventilated ICU associated
mechanically patients with poorer
ventilated ICU psychological
patients outcomes in
mechanically
ventilated ICU
patients
Watanabe 2022 Multicenter Effect of early Japan ICU patients Early mobilization
etal. [32] prospective mobilization on was associated
cohort study psychological with improved
outcomes psychological
outcomes after
ICU stay
Janssenet 2026  Prospective Relationship Netherlands  Tracheostomized Dyspnea was
al. [33] study between dyspnea ICU patients associated with
and clinical psychological
outcomes burden in

tracheostomized
ICU patients
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Population and

Auth Y i Ai Key findi
uthors ear Study design im Country sample ey findings
Lietal.[34] 2021 Cross-sectional Functional China Mechanically PTSD was present
study outcomes after ventilated ICU in 17.7 percent of
mechanical patients patients
ventilation
Lietal.[35] 2025 Cross-sectional PTSD in China Mechanically PTSD symptoms
study mechanically ventilated ICU were present in
ventilated patients patients mechanically
ventilated ICU
survivors
Wangetal. 2024  Predictive Mental disorders China ICU patients A predictive
[36] modeling study within post-ICU model for PTSD

syndrome

risk assessment
was developed

The factors most frequently associated with
post-traumatic stress disorder symptoms includ-
ed delirium during the intensive care unit stay [12],
hallucinations and delusional memories [13, 14],
deep sedation [15], prolonged mechanical ventila-
tion, dyspnea, the use of analgesics [16], while lower
levels of social support were associated with poor-
er post-intensive care psychological outcomes [17].
Several studies confirmed that psychological symp-
toms were often associated with reduced quality of
life [18, 19], impaired cognitive function [20], depres-
sion and anxiety [21-23], and difficulties in returning
to everyday activities [19, 24]. Additional studies con-
ducted among ICU survivors after sepsis, liver trans-
plantation, and COVID-19-related ARDS also report-
ed clinically relevant frequencies of post-traumatic
stress disorder symptoms and persistent psycholog-
ical burden after intensive care [25-29].

It was particularly emphasized that interventions
such as early mobilization (26, 30], together with
timely psychological screening, risk assessment,
and consideration of demographic, psychosocial,
and medical factors associated with post-intensive
care psychological morbidity [18, 27, 28], may support
early identification of patients at increased risk of
post-traumatic stress disorder. Studies that followed
patients over longer periods showed that in a sub-
stantial proportion of participants, symptoms per-

sisted for more than one year after discharge from
the intensive care unit [19, 22, 23], confirming the
long-term nature of the psychological consequences
of critical illness.

The included studies were assessed descriptively
according to methodological characteristics such as
study design, sample adequacy, clarity of reporting,
and relevance of outcomes to the objectives of this
review. Cross-sectional studies were potentially sub-
ject to information and selection bias, whereas pro-
spective cohort studies provided more methodolog-
ically robust data on the development and course
of post-traumatic stress disorder. All key outcomes
were clearly defined, and the data were synthesized
narratively and presented in tabular form due to
heterogeneity in study designs and measurement
instruments.

The analyzed studies consistently confirm that
post-traumatic stress disorder is a frequent and clin-
ically significant consequence of intensive care unit
stay, with long-term effects on mental health, quality
of life, and functional recovery. The findings indicate
the need for systematic psychological follow-up of
intensive care unit survivors, early identification of
high-risk patients, and integration of psychological
care into standard intensive care protocols.
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DISCUSSION

Prevalence of post-traumatic stress
disorder after intensive care unit stay and
heterogeneity of findings

The findings of this systematic review confirm that
post-traumatic stress disorder is a frequent and clin-
ically significant consequence of intensive care unit
stay. The included studies reported a prevalence of
post-traumatic stress disorder ranging from approx-
imately 13% to 60%, with differences arising from
heterogeneity in study populations, variation in the
timing of assessment after discharge, and the use of
different instruments for symptom evaluation.

In studies conducted among patients after acute
respiratory distress syndrome and COVID-19, the
frequency of symptoms was often higher at longer
follow-up, with persistence of symptoms in a pro-
portion of patients even after one year [19, 22, 23, 311.
This indicates that post-traumatic stress disorder is
not merely a transient reaction to acute stress but
a disorder that may persist throughout the recov-
ery period and lead to long-term functional conse-
quences.

Delirium, hallucinations, and ICU
memories as key psychological
mechanisms of risk

One of the most consistent findings across the in-
cluded studies relates to the importance of patients’
experiences during the intensive care unit stay, par-
ticularly delirium, hallucinations, and delusional
memories. Delirium during intensive care treatment
has been associated with subsequent traumatic
symptoms [12], while hallucinations and delusional
memories have been consistently associated with a
higher risk of developing post-traumatic stress dis-
order [13, 14].

These findings suggest that the quality and content
of memories related to intensive care treatment may
be associated with later psychological outcomes.
In this context, systematic recognition of delirium,
timely documentation of changes in mental status,
and reduction of factors associated with delirium

may contribute to improved long-term psychologi-
cal outcomes after discharge from the intensive care
unit.

Respiratory burden, dyspnea, and
mechanical ventilation as clinical risk
factors

Several studies have emphasized that respiratory
burden during intensive care unit stay represents a
strong risk context for the development of post-trau-
matic stress disorder. Dyspnea represents an im-
portant and distressing symptom in mechanically
ventilated and weaning patients and may contribute
to psychological burden during and after intensive
care treatment [32, 33].

Studies conducted in populations of mechanically
ventilated patients reported measurable frequen-
cies of post-traumatic stress disorder symptoms and
highlighted the importance of continued psycholog-
ical follow-up after discharge from the intensive care
unit [34, 35]. These findings suggest that respiratory
distress and the subjective experience of breathing
difficulty may be relevant contributors to psycholog-
ical morbidity in ICU survivors, although the avail-
able evidence does not establish a direct causal re-
lationship with post-traumatic stress disorder.

Sedation, analgesia, and medications
associated with an increased risk of post-
traumatic stress disorder symptoms

Among clinical factors, patterns of sedation and
analgesia also play an important role. Deep seda-
tion has been associated with a higher frequency of
post-traumatic stress disorder in a study that ana-
lyzed survivors of critical illness, suggesting the need
for caution when determining the depth of sedation
and for careful monitoring of its consequences [15].

Additionally, analgesic use in one cross-sectional
study was associated with post-traumatic stress dis-
order symptoms [16]. Although these findings do not
allow causal conclusions, they consistently indicate
that therapeutic interventions that alter conscious-
ness, perception, and memory may influence later
psychological outcomes, particularly in interaction
with delirium and hallucinations.

Original scientific article
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Social support, psychological screening,
and organization of care after discharge
from the intensive care unit

In addition to risk factors, the analyzed studies also
identify protective factors and organizational ele-
ments of care. Higher levels of social support were
associated with a lower risk of developing post-trau-
matic stress disorder, confirming the importance
of systematic patient support in the post-intensive
care period [17].

Furthermore, the development of a predictive model
for risk assessment within post-intensive care syn-
drome indicates the need for standardized screen-
ing, especially in patients with a greater burden of
risk factors [36]. In practice, this means that fol-
low-up after discharge from the intensive care unit
should include a structured assessment of psycho-
logical outcomes, with clear criteria for referral and
continuation of care.

In this context, nurses play a key role in the early
recognition of psychological distress, continuous
monitoring of patients’ behavior and emotional re-
sponses, and timely referral of patients at increased
risk of post-traumatic stress disorder, both during
intensive care treatment and in the post-intensive
care follow-up period, which contributes to im-
proved long-term outcomes.

Interventions that may reduce the
frequency and severity of post-traumatic
stress disorder symptoms

Among interventions with potentially beneficial ef-
fects, early mobilization during intensive care unit
stay has been highlighted, as it was associated with
a reduction in post-traumatic stress disorder symp-
toms in a multicenter study. In this context, such in-
terventions are directed not only at physical recov-
ery but also at reducing the psychological burden
associated with critical illness, indicating that psy-
chological prevention represents an integral compo-
nent of comprehensive intensive care.

Long-term consequences, quality of life,
and cognitive outcomes

The results of this review confirm that post-traumat-
ic stress disorder in the post-intensive care period
is often not an isolated condition, but is associat-
ed with broader consequences, including reduced
quality of life, depressive and anxiety symptoms,
and difficulties in everyday functioning [4, 19, 20,
22-25]. In one cohort study, post-traumatic stress
disorder was associated with a decline in cognitive
functioning, further emphasizing the need for long-
term follow-up and rehabilitation approaches that
also address cognitive domains [20]. These findings
indicate that psychological outcomes after intensive
care unit stay are multidimensional and require an
integrated approach that extends beyond short-term
post-hospital follow-up.

Limitations of the evidence and
limitations of this review

A substantial proportion of cross-sectional and co-
hort studies was included, which allows insight into
associations but limits causal inference. Cross-sec-
tional studies may be subject to selection and in-
formation bias, while prospective cohort studies
provide more robust data on the development and
course of post-traumatic stress disorder symptoms
over time. Furthermore, heterogeneity in popula-
tions, clinical conditions, and measurement instru-
ments justified a narrative synthesis and tabular
presentation without meta-analysis.

This review was conducted by a limited number of
authors, which may increase the risk of subjectiv-
ity in study selection and interpretation. Howev-
er, inclusion criteria were defined in advance, and
data were repeatedly verified to ensure consistency
and accuracy. The search included full-text articles,
which may have limited the scope of the literature
and potentially introduced selection bias. However,
most recent clinical studies in this field are available
in open access or through institutional repositories,
and the likelihood of a substantial impact on the
main findings was therefore considered low.
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