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Abstract

Aim. The aim of this research was to examine sui-
cidal thoughts and their differences between nursing
students and nurses, their correlation with sociode-
mographic variables and loneliness, and the contribu-
tion of sociodemographic factors to suicidal thoughts
in both groups.

Methods. A cross-sectional study was conducted on
a sample of nurses and nursing students. A total of
144 respondents participated in the online survey
conducted in October 2023. A total of 113 (78.5%)
employed nurses, who were not engaged in stud-
ies, and 31 (21.5%) nursing students participated in
the research. The median age of the students was
20 years, while the median age of the nurses was
32 years. Suicidal thoughts were assessed using the
Suicidal Ideation Attributes Scale, and loneliness was
measured with the Social and Emotional Loneliness
Scale.
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Results. Significantly higher levels of suicidal
thoughts were found in nursing students compared
to nurses (p=0.047). It was shown that significant
predictors of suicidal thoughts in nurses include the
assessment of health status (p<0.001) and social
loneliness (p=0.048), while significant predictors of
suicidal thoughts in nursing students include the as-
sessment of financial status (p=0.008), and family
loneliness (p<0.001).

Conclusion. The results indicated that suicidal
thoughts were low in both nurses and nursing stu-
dents, but significantly higher in students. Family
loneliness and financial status were significant pre-
dictors of suicidal thoughts in students, while social
isolation and self-assessed health status were key
predictors in nurses.

Introduction

The nursing profession is faced with various chal-
lenges, and the work of nurses has become extremely
responsible, demanding and stressful. Nurses today
are highly educated, taking on more and more com-
plex work tasks. Sometimes this can have negative
consequences on mental health. Certainly, the most
common and the least severe problems that nurses
face are burnout, anxiety, stress and depression (1, 2).
However, all of the above factors may serve as pre-
cursors of a much severe mental health problem: the
onset of suicidal thoughts (3). The Covid-19 pandemic
has opened up a humber of new questions and prob-
lems, one of which is the emergence of loneliness as
a significant predictor of suicidal thoughts (4 - 6). This
is largely attributed to extended overtime, increased
professional demands, and stringent epidemic meas-
ures. Due to a number of individual, interpersonal and
occupational factors, nurses find themselves uniquely
vulnerable to the risk of suicide (7 - 9).

Suicidality

The most concise definition of suicide is the inten-
tional taking of one’s own life. A broader definition
divides this term into suicidal thoughts and suicidal
behaviors. Suicidal thoughts refer to any thought

that a person has about ending their own life (plan-
ning to commit suicide or wanting the person to be
dead) (10). Suicidal behaviors include a wide range
of behaviors, such as obtaining large amounts of pills
or other suicide paraphernalia. Most people who at-
tempt, commit, or contemplate suicide experience
feelings of hopelessness, helplessness, sadness,
guilt, or shame. One of the strongest risk factors is
an earlier suicide attempt (11). Research shows that
suicidal thoughts are largely present in people who
have been diagnosed with mental disorders, most of-
ten in depressive or bipolar disorder (12). However,
it is important to emphasize that every person who
has a depressive disorder does not necessarily think
about suicide, nor does every person who commits or
attempts suicide necessarily have to be depressed.
One of the largest studies conducted in the USA on a
sample of nurses revealed that nurses are at a higher
risk of suicidal ideation compared to other workers.
Moreover, nurses experiencing such thoughts are less
likely to seek help than their counterparts without
them (13). These findings are in line with research
that has confirmed that all helping professions, in
general, face an elevated risk of suicidal thoughts
(14 - 16). Certain personality characteristics are also
considered risk factors that can lead a person to com-
mit suicide. Very often, impulsivity is associated with
suicidality. Personality traits may make independent
contributions to current suicidal ideation and previ-
ous suicide attempts in certain subgroups of suicidal
individuals (17). A narcissistic person also has a hard
time coping with the idea that others notice their
imperfection, particularly through their own failures,
which can, in some cases, contribute to the risk of a
suicide attempt. Whether a person will attempt and/
or commit suicide depends on the risk factors, but
also on the protective factors present in their life.
Some of the protective factors are: developed prob-
lem-solving skills, optimism, developed self-esteem
and self-confidence, social support, self-confidence,
social support, well-defined life goals, perceived high
connection, parental cohesion and religious involve-
ment (18). Research on nurses has revealed signifi-
cant differences in suicidal thoughts based on age,
years of service, marital status, living environment
(urban vs. rural), and workplace settings (19, 20).
Participants who tested positive for almost all meas-
ured mental disorders exhibited significantly higher
rates of suicidal thoughts (21, 22). Numerous studies
underscore the importance of recognizing suicidality
and suicidal thoughts among nursing students, indi-
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cating that education in this area could play a crucial
role in suicide prevention (23). However, very few
studies have specifically explored attitudes towards
suicide risk among nursing students, and there is no
existing data for the Republic of Croatia. A study con-
ducted in China with 393 participants demonstrated
that a sense of belonging to a school community can
mitigate the negative effects of loneliness on suicid-
al thoughts and depression. The study found signifi-
cant evidence of an interaction between loneliness
and school belonging as predictors of both suicidal
thoughts and depression (24). Additionally, adoles-
cent suicidal behavior is associated with factors such
as female gender, substance abuse, running away
from home, being raised in a single-parent family,
family member alcohol dependency, and experienc-
es of violence (25). In the context of shift work and
excessive overtime, some studies suggest that both
sleep disturbances and short sleep duration can con-
tribute to the development of suicidal thoughts (26).

Loneliness

In situations where anindividual's social relationships
are deficient either in quality or quantity, a person
experiences a feeling of loneliness (27). Loneliness
is most often defined as an unpleasant and emotion-
ally disturbing subjective experience, arising from a
discrepancy between the desired and achieved level
of social contact. It is accompanied by a feeling of re-
jection by those we care about, paired with a longing
for their acceptance and inclusion in their lives (28).
One of the main reasons we feel lonely is the feeling
that we are psychologically alone, despite the fact
that there are other people around us, because we
have not established close relationships with them
(29). Although some researchers believe that loneli-
ness is a unique experience, that is, that we all feel
the same regardless of the causes that led to loneli-
ness and in what circumstances it occurred, there are
also those who believe that loneliness has several
dimensions (27). As social loneliness is a broad term,
DiTomasso and Spinner proposed a new ftripartite
theory of loneliness by developing a measure that
assesses loneliness in three aspects: friendship, fam-
ily, and romantic love (29, 30). Thus, a person who
is lonely in one area does not have to be lonely in
another. It is assumed that sociodemographic charac-
teristics, such as gender, age, education, geographi-
cal mobility, and economic, residential and marital
status, precede loneliness because they affect the

possibility of creating and maintaining an optimal so-
cial network, and thus the subjective experience of
loneliness (31). The variables that describe the quan-
tity and quality of social relationships - the number
of close friends, the quality of friendships, reciproc-
ity in relationships, social support, social skills, social
strategies - stand out as one of the most important
correlates of loneliness. Personality traits (traits from
the five-factor model, shyness, locus of control, self-
esteem) and indicators of physical and mental health
(anxiety, depression) also play a significant role, and
they are sometimes treated as determinants and
sometimes as consequences of loneliness (29).

Aim

1. To examine the presence of suicidal thoughts
and their differences between nursing stu-
dents and nurses

2. Toexamine the correlation of suicidal thoughts
with sociodemographic variables (gender, age,
place of residence, self-reported health and
financial status, and family relationships) and
loneliness in nursing students and nurses

3. To examine the contribution of sociode-
mographic variables (gender, age, place of
residence, self-reported health and financial
status, and family relationships) to suicidal
thoughts in nurses and nursing students
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Methods

Respondents

A cross-sectional study was carried out involving
nurses, and nursing students. A total of 165 partici-
pants were included, and after excluding respond-
ents who failed to fully complete the questionnaire
or who failed to meet the criteria, a total of 144 re-
spondents remained. The research was conducted
in October 2023. Respondents from various regions
across the Republic of Croatia participated in the re-
search. Before the respondents started to fill out the
questionnaire, the reason for the research was ex-
plained to them in text form, and they were obliged
to give their consent to the research. To ensure the
anonymity of respondents, the respondents’ person-
al data, such as name and surname, social security
number, and email address, were not collected dur-
ing the questionnaire process. However, in order to
prevent multiple submissions of the questionnaire
by the same individual, respondents were required to
provide identification when completing the question-
naire, though their addresses were not collected. The
research was conducted online via the Google Forms
platform, while the respondents were recruited via
various channels (Viber, WP, Facebook and similar
platforms). Among the respondents, a total of 113
(78.5%) were employed nurses who were not pursu-
ing further studies, while 31 (21.5%) were nursing
students. The median age of the students was 20
years (interquartile range 19 to 23 years), while the
median age of the nurses was 32 years (interquar-
tile range 25 to 40.5 years). The inclusion criteria for
nurses required them to be currently employed and
not enrolled in studies. Respondents who indicated
both ‘employed’ and ‘currently studying part-time’
were excluded. The same applied to students, only
students who were actively studying were included.
The criterion was assessed through the question
Your current employment status: * with response op-
tions of ‘Employed’, ‘Studying’, ‘Unemployed’ and ‘Em-
ployed and studying’.

The second criterion was for the respondents to be
from the territory of the Republic of Croatia. The re-
spondents were filtered out through the question
that followed after consent to the research ‘Are you a
nurse who is currently employed or studying nursing

in the Republic of Croatia?’. The respondents who gave
a negative answer were excluded from the research.
The third criterion was consent to the research.

Instruments

Socio-demographic questionnaire - in this part of the
questionnaire data on gender, age, place of residence,
financial and health status, and an assessment of
family relationships were collected. All questions
were closed-ended, and respondents could choose
one of the possible answers. Respondents answered
questions on self-assessment of financial and health
status and family relationships on a 5-point Likert
scale, with ‘1" indicating very bad, while ‘5’ indicating
excellent.

Suicidal Ideation Attributes Scale (SIDAS) is intended
to screen for suicidal thoughts within the community
and evaluate their severity. It comprises five items,
each addressing a different attribute of suicidal
ideation: frequency, controllability, proximity to at-
tempts, distress level associated with the thoughts,
and impact on daily functioning (32). The SIDAS scale
consists of 5 items that respondents answered on a
10-point Likert scale, with ‘0" indicating the absence
of suicidal thoughts and ‘10" indicating the highest
intensity of suicidal thoughts. If respondents an-
swered the first question ‘In the past month, how
often have you had thoughts about suicide?’ with ‘0’,
the total score was 0, regardless of other scores. The
total score of the scale is the sum of all responses,
while the range of possible scores was 0 to 50. The
reliability level of the SIDAS is 0.91 (32).

The Social and Emotional Loneliness Scale includes
three subscales that explore loneliness across differ-
ent domains: friendships (social loneliness subscale,
13 items), family relationships (family loneliness sub-
scale, 11 items), and romantic loneliness (love lone-
liness subscale, 12 items) (33). Participants rated
their agreement level with each statement on a scale
from 1, indicating 'strongly disagree’, to 7, indicating
‘strongly agree’. The total score for each subscale
was calculated by summing the participant’s ratings
on the corresponding items. The possible range of
results for the social loneliness subscale is 13 - 91,
family loneliness 11 - 77 and romantic loneliness 12 -
84. A higher score on each subscale indicates greater
loneliness in the specific domain. The reliability level
is 0.89 for the social loneliness scale, 0.85 for family
loneliness, and 0.91 for romantic loneliness (33).
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Statistics

Descriptive statistical methods were employed to
outline the frequency distribution of the variables
examined. Mean values were reported using the me-
dian and interquartile range. The normality of the
distribution was assessed using the Kolmogorov-
Smirnov test. The Kolmogorov-Smirnov test values
for all numerical variables were significant (p<0.001).
Upon examining skewness and kurtosis, most values
exceeded 1, except for the skewness of emotional
loneliness and the kurtosis of age, which were below
1. However, for suicidal thoughts, the skewness val-
ue was greater than 2. Correlations were calculated
using Spearman and Point Biserial correlations. The
Mann-Whitney test was used to assess differences in
suicidal thoughts scores between nurses and nursing
students. To determine the variables’ contribution to
suicidal thoughts, Linear Regression Analysis (enter
method) was applied. The prerequisites for linear
regression analysis were met. On the sample of stu-
dents, the VIF values ranged from 1,253 to 1,400,
while on the sample of nurses it was in the range of
1,195 to 2,410. Since VIF values below 5 are gener-
ally considered acceptable, this indicates the absence
of significant multicollinearity. The normality of re-
siduals was confirmed by the Kolmogorov-Smirnov
test, where the p-value for unstandardized and
standardized residuals in the sample of students was
0,106, while in the sample of nurses it was p=0114,
suggesting that deviations from normality are not
statistically significant. The Durbin-Watson on the
sample of students was 1,712, while on the sam-
ple of nurses it was 2.007 which indicates a slight
positive autocorrelation, but it remains within the
generally acceptable range of 1,5 to 2,5, suggesting
that autocorrelation is not a significant issue. A scat-
terplot of residuals for the overall regression shows
randomly distributed residuals around the zero axis,
with no discernible patterns, supporting the assump-
tion of homoscedasticity. The dispersion is uniform,
indicating that the assumptions of linearity and ho-
moscedasticity are met, with one deviation that may
represent an outlier. A significance level of p<0.05
was adopted. Data analysis was conducted using
JASP version 0.17.2.1 (Department of Psychological
Methods, University of Amsterdam, Amsterdam, The
Netherlands) (34).

Results

The study included 102 women (70,8%), 79 (54.9%)
with secondary school education, and 103 (71.5%)
living in the city. Most of them assessed their finan-
cial situation as good (79 respondents or 54.9%), fam-
ily relationships as good (71 respondents or 49.3%),
and family relationships as good (77 respondents or
53.5%). The median age of the respondents was 27
years (interquartile range 22 to 38 years) (Table 1).

The results show a relatively low prevalence of sui-
cidal thoughts in both nurses and nursing students.
However, there is a significant difference in suicidal
thoughts between nurses and nursing students
(Mann Whitney test; p=0.047), with significantly
higher suicidal thoughts in nursing students com-
pared to nurses (Table 2).

In the group of students, the results showed that
there is a significant moderate positive correlation
between suicidal thoughts and family loneliness
(p=0.018; p=0.018) and a moderate negative corre-
lation with the assessment of financial status (p=-
0.420; p=0.019), the higher the family loneliness,
the higher suicidal thoughts, while the worse the
financial situation, the higher the suicidal thoughts
in nursing students. In the group of nurses, the re-
sults showed that suicidal thoughts was moder-
ately positively associated with social (p=0.385;
p<0.001), emotional (p=0.302; p=0.001) and family
loneliness (0.386; p<0.001) and low negative with
age (p=- 0.216; p=0.022), financial status (p=-0.232;
p=0.014), family relationships (p=-0.244; p=0.009)
and self-assessment of their health condition (p=-
0.294; p=0.002), that is, the higher the social, emo-
tional and family loneliness, the higher the suicidal
thoughts, while the lower the age, the worse the fi-
nancial and health condition and relationships in the
family, the higher the suicidal thoughts (Table 3).

In order to determine the contribution of the variable
to suicidal thoughts in nurses, the Linear Regres-
sion Analysis was used. The regression analysis in-
cluded variables that were found to be significant in
correlations; social, emotional and family loneliness,
age, self-rated financial status, family relationships
and self-rated health status. It has been shown that
significant predictors of suicidal thoughts in nurses
are self-rated health status (p<0.001) and social
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Table 1. Sociodemographic characteristics of the total sample of respondents

Total Students Nurses
N (%)

Conder male 42 (29.2) 11 (35.5) 31 (27.4)
female 102 (70.8) 20 (64.5) 82 (72.6)
S city 103 (71.5) 22 (71) 81 (71.7)
village 41 (28.5) 9 (29) 32(28.3)

extremely bad 1(0.7) 0 1(0.9)

bad 5(3.5) 1(3.2) 4(3.5)
Self-assess;laetrlltsof financial moderate 49 (34) 13 (41.9) 36 (31.9)
good 79 (54.9) 15 (48.4) 64 (56.6)

excellent 10 (6.9) 2 (6.5) 8(7.1)

extremely bad 6 (4.2) 1(3.2) 5(4.4)

bad 1(0.7) 0 1(0.9)
Self-assessment Family moderate 30 (20.8) 7 (22.6) 23(20.4)

relationships

good 71 (49.3) 12(38.7) 59 (52.2)
excellent 36 (25) 11 (35.5) 25(22.1)

extremely bad 2(1.4) 0 2 (1.6)

bad 4(2.8) 1(3.2) 3(2.7)
Self-assessment of health status moderate 30 (20.8) 3(9.7) 27 (23.9)

good 77 (53.5) 16 (51.6) 61 (54)
excellent 31 (21.5) 11 (35.5) 20(17.7)

students 31 (21.5)
Employment nurses 113 (78.5)
Me (IQR)
Age 27 (22 -38) 20 (19-23) 32 (25-40.5)

Note: n-number of respondents; % - percentage; Me - Median, IQR - Interquartile range

Table 2. Differences in suicidal thoughts and loneliness between nurses and nursing students

Nurses Nursing Students p*
Median (interquartile range)
Suicidal thoughts 0(0-4.5) 3(0-10) 0.047
Social loneliness 26 (19.5-37) 8 (19-44) 0.712
Emotional loneliness 33(22-52.5) 50 (26 -60) 0.104
Family loneliness 17 (12-27.5) 0(12-27) 0.932

Note: p -Statistical significance; * Mann Whitney test
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Table 3. The correlation of suicidal thoughts with demographic variables and loneliness in nurses

and nursing students

Students Nurses

Suicidal thoughts

p 0.298 0.385
Social loneliness

p 0.104 <0.001

p 0.152 0.302

Emotional loneliness

p 0.416 0.001

p 0.423 0.386
Family loneliness

p 0.018 <0.001

p 0.286 -0.216

Age
p 0.118 0.022
r 0.251 -0.076
Gender

p 0.173 0.424

r 0.085 0.041
Place of residence

p 0.648 0.664

p -0.420 -0.232

Finance
p 0.019 0.014
p -0.333 -0.244
Relationships in the family
p 0.067 0.009
p -0.198 -0.294
Health Assessment
p 0.285 0.002

Note: p - Spearman’s correlation coefficient rho; r - Point Bisserial correlation coefficient; p - Statistical significance

Table 4. Summary of the regression analysis - dependent variable suicidal thoughts in nursing

students
R e sy
t P
, et WP Aausteae
(Constant) 2.377 0.019 1.383 15.258 0.307
Family loneliness 0.271 3.034 0.003 0.053 0.252
Financial status -0.242 -2.712 0.008 -3.929 -0.611

Note: p - statistical significance; B - regression coefficient; t - the size of the difference relative to the variation in sample data; Adjusted R? - adjusted coefficient of
determination
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Table 5. Regression analysis summary - dependent variable suicidal thoughts in nurses

Standardized

Coefficients
p
(Constant)
Social loneliness 0.199
Emotional loneliness 0.041
Family loneliness 0122
Age -0.033
Financial status -0.018
Family relationships -0.023
Health status -0.397

95% CI for g

! g Lower Upper Adjusted
Bound Bound R?
2.106 0.038 0.743 24.701 0,307
1.998 0.048 0.001 0.189
0431 0667 -0.052 0.080
1.045 0298 -0.062 0.199
-0383 0702 -0.118 0.080
-0188 0.852 -1.972 1631
-0221 0826 -1.675 1339
-4269 <0.001 -4.718 -1.725

Note: p - statistical significance; B - regression coefficient; t - the size of the difference relative to the variation in sample data; Adjusted R? - adjusted coefficient of

determination

loneliness (p=0.048). Variables significantly explain
28.4% of the variance in suicidal thoughts (Adjusted
R? = 0.284; p<0.001). Insight into the B coefficient
shows that the self-rated health status contributes
negatively, while social loneliness contributes posi-
tively to suicidal thoughts in nurses (Table 5).

Discussion

The aim of this research was to examine the presence
of suicidal thoughts and their differences between
nursing students and nurses, correlation of suicidal
thoughts with sociodemographic variables (gender,
age, place of residence, self-reported health and fi-
nancial status, and family relationships) and loneli-
ness in nursing students and nurses and to examine
the contribution of sociodemographic variables to
suicidal thoughts in nurses and nursing students.

The results showed a significant difference in suicid-
al thoughts between female nurses and nursing stu-
dents. The results are partly consistent with previous
studies (35), which showed an elevated risk among
female nursing students, paralleling the findings re-
lated to qualified nurses (35). However, the study re-
vealed that female nursing students had a relatively
high rate of hospitalization for self-harm prior to be-

ginning their nursing education. It also suggests that
increased risk of suicidality may partly be attributed
to pre-existing vulnerabilities, although our study
lacks this specific data. Healthcare professionals
seem to have a heightened risk of suicidal thoughts,
which is closely connected to the stressful nature
of their work and the mental health impact of these
stressors. Lower levels of work-related stress have
been shown to provide a protective effect against
suicidal thoughts (36).

Also, possible causes of the above result can lie in
the fact that during their education, nursing stu-
dents may encounter various stressors that are not
typically faced by students in other fields. Clinical
practice, a mandatory component of the nursing cur-
riculum, can expose students to stressful and trau-
matic experiences. Interpersonal relationships within
this demanding environment also play a significant
role in students’ stress levels (37). Institutions offer-
ing nursing degree programs have a duty to ensure
that prospective students are thoroughly prepared
for both the theoretical and practical demands of
their education. It is also important to support stu-
dents in making informed decisions about whether
nursing education is the right choice for them. Moreo-
ver, students facing mental health challenges should
receive appropriate support, and efforts should be
made to reduce the stigma associated with seeking
help. Faculty members responsible for students with
mental health issues must be adequately trained and
supported (38).
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Beyond educational institutions, senior clinical staff
or mentors should also take responsibility for stu-
dent well-being by implementing necessary support
strategies. This could include providing resources for
adequate student support and fostering effective
communication between educational institutions
and mentors to ensure consistent support across dif-
ferent environments.

The recent COVID-19 pandemic, which involved some
students during their studies, introduced new stress-
ors such as isolation from family and friends, fear
of the unknown, and the awareness of insufficient
knowledge and skills to manage the threat of infec-
tion (39). The literature also documents the pan-
demic's impact on nursing students’ well-being, in-
cluding a high prevalence of depression, anxiety, and
post-traumatic stress disorder (PTSD), all of which
are recognized as risk factors for developing suicidal
thoughts (40).

However, itshould be noted that the results of suicidal
thoughts in both groups are very low, including in the
nursing student group. Although they are very low,
they still indicate a higher level of suicidal thoughts
in the student group, and therefore it is important to
pay attention to this group, which might be poten-
tially at risk in the future. Therefore, it would be good
to conduct research that would follow nurses over a
longer period of time, from studies through work, to
see in which part of personal life or professional life
there is an increase in suicidality in the aforemen-
tioned group. It is also important to consider many
other factors that may play a role in the develop-
ment of suicidal thoughts that were not included in
the study. Possible reasons for such low results in
nurses in particular, but also in nursing students, is a
sense of professional purpose. This helps individuals
to better cope with stressful situations and profes-
sional challenges, and may play an important role in
reducing the risk of suicidal thoughts among nursing
students and nurses, because the core of nursing as
a profession is to help others and provide support to
patients in their most difficult moments, which can
strengthen the sense of self-worth and meaning in
life. Helping others can foster a deep-rooted sense
of personal satisfaction and achievement (41, 42).
Professional purpose can also provide emotional re-
silience for nurses and students, because the feeling
that their work has a positive impact on the commu-
nity can act as a protective factor against negative
emotions and thoughts, including suicidal thoughts.

However, this sense of purpose can be compromised
if individuals do not receive sufficient support or face
burnout, which further emphasizes the importance
of maintaining a positive work environment and the
availability of mental health resources (43).

The results of the research show a significant link be-
tween suicidal thoughts and feelings of family loneli-
ness, as well as poor financial condition among nurs-
ing students. Research on this topic has not been
conducted and the results cannot be compared with
previous research. However, possible reasons could
be sought in a lack of emotional support and connec-
tion to family, leading to family loneliness, which re-
duces students’ ability to cope with stress and diffi-
culties, thus increasing the risk of suicidal thoughts.
In addition to conflicts within the family, social isola-
tion also stands out as an important factor in suicidal
behavior (44). Studies highlight that social support
is an important protective factor, with social integra-
tion associated with a lower risk of suicidal thoughts
among qualified nurses (45). Furthermore, loneliness
associated with suicidal thoughts, as confirmed in
this study, has been recognized as a predictor of sui-
cidal thoughts, especially among women aged 16 to
20 years (46). Interventions that promote social inte-
gration and support for nursing students can be ben-
eficial, with peer support programs having positive
personal and professional effects (47, 48) and may
be more beneficial than professional help (49). The
influence of family loneliness on suicidal thoughts in
nursing students can be partly explained by the sep-
aration process that takes place during adolescence
but does not necessarily end at that stage. It is ques-
tionable to what extent students are ready to cope
with new life obligations, while for older nurses af-
ter the separation is completed, social loneliness be-
comes more important than family loneliness. A poor
financial situation can cause chronic stress, insecu-
rity, and feelings of hopelessness, which are known
risk factors for suicidal thoughts. Students facing fi-
nancial difficulties may feel additional pressure and
uncertainty about the future, which can increase the
risk of suicidal thoughts. Numerous studies confirm
the link between economic hardship and suicidal
thoughts. Our results are consistent with other stud-
ies that have also shown an association between
suicidal thoughts and financial problems (50 - 52). A
Danish study found that the risk of suicide increased
as income decreased, but this ratio was not true for
wealth and disappeared after psychiatric factors
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were taken into account (53). Therefore, it is im-
portant to investigate how low socioeconomic situ-
ation is related to suicide risk, while controlling for
key confounding factors. Another possible reason for
this result is that students often rely on family, loans,
or limited financial aid to cover living and academic
expenses. Without a regular income, students may
struggle to pay for basic necessities like housing,
food, and transportation, leading to increased finan-
cial stress. This financial instability can exacerbate
feelings of hopelessness, which are strongly linked
to mental health problems such as depression and
suicidal thoughts (54, 55).

Our research reveals that impaired health status is
a significant predictor of suicidal ideation among
nurses, which is consistent with the findings of
other studies (56 - 58). Poor physical health can act
as a source of stress that exacerbates psychological
stress. Health problems, pain, and chronic illness can
significantly reduce quality of life and increase feel-
ings of hopelessness, which can contribute to sui-
cidal thoughts. There is a strong correlation between
physical and mental health, with poor physical health
being able to cause depression, anxiety, and other
mental difficulties. How individuals experience and
assess their health can have a profound impact on
their mental state. If nurses feel their health is poor,
it can increase feelings of helplessness and stress.
Working in healthcare often involves high physical
and emotional demands, and if workers feel physical-
ly exhausted or sick, it can be more difficult for them
to cope with daily stress. Long working hours, re-
sponsibilities, and emotional pressures in the health-
care sector are already contributing to high levels
of stress, and poor health can further exacerbate
these stressors. Frequent absences from work due
to health problems can cause job insecurity, financial
difficulties and a feeling of isolation from colleagues.
These results highlight the need for a comprehen-
sive approach to the health of nurses, encompassing
both physical and mental health. Properly identifying
and addressing health issues can reduce the risk of
suicidal thoughts and improve the overall well-being
of these key healthcare professionals. Implementing
appropriate support programs and interventions can
have a significant positive impact on their lives and
the quality of healthcare they provide.

Social loneliness also proved to be a significant pre-
dictor of suicidal thoughts in the group of nurses.
Research on this topic has not been conducted, but

the results of this research can be observed through
the nursing profession, which requires long hours,
emotional exhaustion, and limited opportunities
for social interaction. Although certain studies did
not specifically investigate the relationships of the
aforementioned constructs, they have highlighted
that nurses often experience feelings of isolation
due to the nature of their work. This isolation lim-
its their ability to maintain and nurture personal re-
lationships with friends (59, 60). Consequently, this
sense of thwarted belongingness, which can become
closest to social loneliness, is shown to be a key
psychological precursor to suicidal ideation, which is
caused by the aforementioned gender factors (59,
60). Furthermore, the Covid-19 pandemic exacerbat-
ed these challenges, disrupting social relationships
and causing widespread social isolation (61). It is
possible that precisely due to the nature of the work
of nurses during Covid 19, their isolation from friends
and the creation of social loneliness occurred. Stud-
ies have shown that worsened loneliness (increased
isolation during the pandemic) had a greater impact
on both the presence and onset of suicidal ideation
than loneliness before the pandemic (61). However,
a lot of time has passed since the lifting of isolation
measures, therefore it is now difficult to speak from
today’s perspective to what extent the conditions at
the time could have influenced loneliness and conse-
quently suicidal thoughts among nurses.

Research contribution

This research provided us with valuable data and
emphasized the significance of addressing suicidal
thoughts among both future and current health-
care professionals. Predisposing factors of suicidal
thoughts have been observed, however there is
space for new research to include more variables
such as previous mental disorders, academic success,
ways of coping with stress with the aim of design-
ing quality interventions that will contribute to the
timely detection of vulnerable groups in need of
timely assistance. Further research should explore
the mechanisms through which family loneliness
and poor financial status affect suicidal thoughts. It
would also be useful to develop and evaluate inter-
vention programs that provide social and economic
support to students at risk.
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Limitations

This research includes several potential limitations.
First, the sample of 144 participants may be too
small to generalize the results to the broader popu-
lation of nurses and nursing students, and the fact
that the sample is limited to a specific geographical
area reduces its representativeness. Also, one of the
limitations of this research is the large difference in
the sample of nursing students and employed nurses.
Additionally, the cross-sectional design of the study
captures data at a single point in time, limiting the
ability to assess causal relationships between vari-
ables and preventing the tracking of changes in men-
tal health or suicidal ideation over time. Relying on
self-reported data can lead to bias and inaccuracies,
as participants may underestimate or overestimate
their mental health and experiences due to stigma
or other reasons. The study focuses on certain fac-
tors, such as loneliness and financial status, but may
omit other relevant variables like previous mental
disorders, coping strategies, social support, and work
stress. Uncontrolled variables, such as personal his-
tory of mental illness or family dynamics, could have
also influenced the results. The findings may not be
applicable to other populations due to the specific
focus on nursing students and professionals and the
cultural and healthcare context of the participants.
The absence of qualitative data limits the depth of
understanding of participants’ experiences and per-
spectives, which could provide additional insights
into the emotional and psychological aspects. Ad-
dressing these limitations in future research could
provide a more comprehensive understanding of the
factors influencing suicidal thoughts among nursing
students and healthcare professionals.

Conclusion

The results showed that the presence of suicidal
thoughts in the groups of nurses and technicians and
nursing students is low. However, although low, it is
significantly higher in the group of nursing students
compared to nurses. In terms of predictors of suicidal
thoughts, it was shown that in the group of students,
family loneliness and financial status are significant
predictors, while in the group of nurses, social isola-
tion and self-assessed health status are significant
predictors.
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Abstract

Aim. The aim of this study is to investigate the satis-
faction of primary caregivers of children and adoles-
cents with type 1 diabetes mellitus regarding health-
care services.

Methods. The study was conducted within the As-
sociation of Children and Youth with Diabetes in the
Sarajevo Canton from October 23, 2021, to February
28, 2022. The study included 50 primary caregivers,
49 mothers and one father, with an average age of
41.28 + 5.64. A generic questionnaire for assess-
ing parental satisfaction with healthcare provided to
their children, the PedsQLTM Healthcare Satisfaction
Generic Module, was used. The statistical analyses
used to analyze the data included multiple linear re-
gression, ANOVA test, and t-test.

Results. Satisfaction with healthcare services was
assessed with average ratings on a scale of 0 to 100
but with wide ranges of scores (59.46+24.34, rang-
ing from 16.67 to 98.96). The results showed that
two variables play a crucial role in predicting satis-
faction with healthcare services: meeting emotional
needs (relative contribution=29.8) and satisfaction
with information (relative contribution=27.3).

Conclusion. An individualized approach and a col-
laboration with parents of children and adolescents
with type 1 diabetes mellitus are necessary to im-
prove the parental experience and their satisfaction
with healthcare services.
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Introduction

Assessing the quality of healthcare is an essential
component of measuring progress towards equita-
ble health outcomes globally (1, 2). Traditionally, a
healthcare system’s quality was assessed by clini-
cal outcomes, accessibility, and efficiency. However,
there is a growing recognition that these factors
alone are inadequate for providing a comprehen-
sive patient experience (3). Patient satisfaction has
become a pivotal element of a high-quality health-
care system. Patient satisfaction refers to their per-
ception and experience of the healthcare provided,
encompassing aspects such as the kindness and
empathy of healthcare professionals, respectful
and timely communication, patient involvement in
decision-making about their treatment, and provi-
sion of information about their condition and pro-
cedures (4). Patient data (satisfaction, preferences,
outcomes, and experience) are increasingly studied
with the aim of providing patient-centered health-
care. Collecting data on patient experiences is be-
coming an increasingly vital component in assessing
the quality of healthcare services provided. Under-
standing patient experiences presents an opportu-
nity for designing healthcare delivery (5), as active
engagement and collaboration between patients and
healthcare professionals are key to providing quality
healthcare services (6,7). The existing literature indi-
cates that the most influential factor directly affect-
ing patient satisfaction with hospital care is patient
satisfaction with healthcare professionals. Patient
satisfaction depends on the patient's trust in doctors
and nurses, the availability of an adequate number of
nurses providing care, and effective communication
between healthcare professionals in the presence of
the patient (4). Type 1 Diabetes Mellitus (T1DM) is
one of the most common chronic diseases occurring
during childhood and adolescence. Managing the dis-
ease requires the active involvement of parents, par-
ticularly mothers. The active involvement of mothers
in managing a child's diabetes is emphasized due
to their central role in caregiving, decision-mak-
ing, emotional support, knowledge dissemination,
and advocacy within the context of the family and
healthcare system. Their continuous presence and
guidance help ensure that the child receives appro-
priate care, adheres to the treatment plan, and main-

tains good glycemic control. The active participation
of parents, particularly mothers, is vital in success-
fully managing T1DM in children and adolescents
(8). TLDM diagnosis is subtle, with profound psycho-
logical and physical demands on mothers and impli-
cations for the extended family. To cope with their
child's illness, mothers emphasize that the presence
of competent and empathetic healthcare profession-
als is significantly helpful as essential support fac-
tors (9). Parental expectations are often influenced
by the overall level of healthcare provided, including
the professional qualifications of healthcare provid-
ers. When parents have higher expectations regard-
ing the quality of healthcare services, they are more
likely to evaluate their experiences based on those
expectations (10).

The treatment of Type 1 Diabetes Mellitus (T1DM)
in young children up to the age of eight is challeng-
ing for parents due to their unpredictable behavior,
rapid growth and development, frequent infections,
and dietary considerations. Often, both children and
parents may not recognize symptoms of changes in
blood glucose levels or signs of hypoglycemia, adding
to parental concerns, especially when children are in
daycare, school, or under the care of others (11). On
the other hand, the adolescent period represents a
critical phase due to the more demanding metabolic
control. The increasing independence of adolescents
reduces parental supervision, which can contribute
to strained family relationships (12).

It is crucial for healthcare professionals to adopt a
partnership approach with both children/adolescents
and their parents. This approach allows them to feel
secure and supported throughout the treatment and
healthcare process. A partnership approach enables
open communication and information exchange
among all involved parties. Healthcare professionals
can better comprehend the specific needs, preferenc-
es, and goals of the patient and tailor the treatment
approach accordingly (13). Therefore, healthcare
professionals should exert extra effort to provide
support to children and adolescents with type 1
diabetes, as well as their parents, to ensure better
health outcomes, improved quality of life, psycholog-
ical well-being, empowerment, and long-term health
management.
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Aim

1. To examine the satisfaction of primary car-
egivers of children and adolescents with type
1 diabetes mellitus regarding healthcare ser-
vices in the Sarajevo Canton, Bosnia and Her-
zegovina according to the PedsQL TM Health-
care Satisfaction Generic Module

2. To identify the most significant predictors of
overall satisfaction with healthcare services

3. Todetermine the impact of the duration of the
child’s treatment on the satisfaction of prima-
ry caregivers with healthcare services

Methods

Study design

The study is a cross-sectional research conducted us-
ing a descriptive-analytical method.

Sample

Participation in the study was offered to 69 parents
who were members of the Association of Children
and Youth with Diabetes at the time of the research
and who had children/adolescents aged 2 to 18
years who had been diagnosed with Type 1 Diabe-
tes Mellitus for more than six months. Parents were
informed that the study required the participation of
the primary caregiver of the child/adolescent. The
objectives of the study were explained to the par-
ticipants. Out of the total of 69 parents, 51 parents
agreed to participate in the research, while 18 par-
ents declined to participate. One participant was ex-
cluded from the study because their child had been
diagnosed with the disease for less than six months.
The study included 50 primary caregivers (72,46 %
response rate): 49 (98%) mother, and one (2%) father
with an average age of 41.28 + 5.64.

Data obtained from the Institute of Public Health of
Sarajevo Canton indicates that, over the past three

years, an average of 101 cases of type 1 diabetes
mellitus have been reported annually among children
and adolescents up to 18 years old. However, not all
of them are members of the Association of Children
and Youth with Diabetes in which the research was
conducted.

Instruments

PedsQL TM Healthcare Satisfaction
Generic Module

A generic questionnaire was utilized to assess pa-
rental satisfaction with healthcare provided to their
children. The questionnaire comprised 24 items
divided into six subscales: information (5 items:
the amount of information about the disease, the
course of treatment, side effects during treatment,
the timeliness of information about tests, and the
frequency of receiving information), family involve-
ment (4 items: sensitivity towards the family, will-
ingness to answer questions, efforts to involve the
family in discussions about the child's treatment, and
the time allocated for asking questions about the
child’s treatment), communication (5 items: how well
the child’s condition is explained to them in a way
they can understand, the time dedicated to parents
in order to explain the child’s health condition and
treatment clearly, whether the staff listens to par-
ents’ concerns, satisfaction with preparing parents
for what to expect during medical examinations
and tests, and satisfaction with preparing the child
for what to expect during examinations and tests),
technical skills (3 items: whether the medical staff
responded to the child's needs, whether they made
efforts to ensure the child was comfortable and pain-
free whenever possible, and the time dedicated to
assisting with the child’s transition back home), emo-
tional needs (4 items:; the amount of time for play
and talking with the child about their feelings, the
amount of time dedicated to helping the child transi-
tion back to school, the amount of time devoted to
the child's emotional needs, and the amount of time
dedicated to the parents’ emotional needs), and gen-
eral satisfaction (3 items: comprehensive care, how
friendly and helpful the staff is, and the manner in
which the child was treated). Each item is scored on
a Likert scale (0 = never; 1 = sometimes; 2 = often;
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3 = almost always; 4 = always; N/A). The items were
reverse-scored and linearly transformed into a scale
of 0-100 (0=0, 1=25, 2=50, 3=75, 4=100), with
higher scores indicating higher satisfaction. The orig-
inal questionnaire Cronbach’s alpha: average a=0.92
(14); a=0.94 (15). A questionnaire, provided by Mapi
Research Trust and available in multiple languages,
including Croatian, one of the official languages in
Bosnia and Herzegovina, was used.

Data collection procedure

The study was conducted within the Association
of Children and Youth with Diabetes in the Saraje-
vo Canton from October 23, 2021, to February 28,
2022. After obtaining consent from the Association
and gaining access to the Association’s Viber group,
data of the members were accessed, and appoint-
ments were scheduled for interviewing the partici-
pants. After contacting the parents, meetings were
scheduled with primary caregivers who agreed to
participate in the study. The investigation took place
at strategically chosen venues, accommodating the
participants, intermittently spanning public locales
and private residences. Individualized sessions were
conducted with each primary caregiver. The study's
objectives were systematically elucidated to the par-
ticipants, and subsequent to the procurement of writ-
ten informed consent, participants underwent the
survey procedure. Written consent and a license from
Mapi Research Trust were obtained for the use of the
questionnaire. The required time for completing the
questionnaire was between 8 and 10 minutes; how-
ever, after completing the questionnaire, parents ex-
pressed a strong desire to share their opinions about
the healthcare system in Canton Sarajevo.

Ethics

The research was approved at the 10th meeting of
the Ethics Committee of the Faculty of Health Stud-
ies, number 04-7-12/21, held on February 12, 2021.
The implementation of the doctoral dissertation pro-
ject was approved on September 29, 2021, by the
Senate of the University of Sarajevo, under refer-
ence number 01-14-169/21. Written consent was
obtained from the president of the Association of
Children and Youth with Diabetes of Sarajevo Canton,
provided that each parent independently decides on
participation in the study.

Statistics

Statistical analysis was conducted using IBM SPSS
Statistics 26.00 software (IBM Corporation, Armonk,
New York). The questionnaire’s reliability was tested
using Cronbach’s alpha. Normality of data distribution
was tested with Shapiro-Wilk test due to the small
number of subjects (N=50). A total of 24 variables
were tested for normality, of which 15 had normal
distribution. After testing kurtosis and skewness, it
was determined that 9 variables exhibited slightly
right-skewed distributions. However, the deviations
were not substantial, and therefore, a t-test was
applied. The results of descriptive statistical analy-
sis were presented using the following parameters:
mean value with standard deviation. Multiple linear
regression was employed to test and model relation-
ships between one dependent variable (Y) and one or
more independent variables (X). Additionally, in this
study, the IBM SPSS Automatic Linear Modeling mod-
ule was incorporated to determine which variable has
the highest predictor importance for overall points.
To test differences between three groups based on
duration of disease, the ANOVA test was utilized.
Sum points of every segment of satisfaction were
tested with overall total grade using paired sample t
test. Pearson correlation was used to determine con-
nection between age and examined variables. Statis-
tical significance was set at a p-value < 0.05.
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Results

A total of 50 primary caregivers participated in the
study. In 98% of cases, the primary caregiver was the
child's mother. The average age of the respondents was
41.28 + 5.64. The results of Pearson correlation indi-
cate that as respondents age, their overall satisfaction
with healthcare services tends to decrease (r=-0.302,
p=0.039). Specifically, older respondents reported low-
er satisfaction in key areas such as communication (r=-
0.299, p=0.041), technical skills (r=-0.401, p=0.005)
and general satisfaction (r=-0.346, p=0.017).

Table 1. Participant characteristics

Participant characteristics N %
Primary caregiver
Mother 49 98
Father 1 2
Educational level of the primary
caregiver
Elementary school 2 4
Secondary school 33 66
University degree 15 30
Employment status of the primary
caregiver
Employed 32 64
Unemployed 18 36
Marital status
Married 45 90
Divorced 2 4
Single parent 3 6

Most primary caregivers had completed secondary
education (66%), while 64% were employed. Most
primary respondents were married, making up 90%.

Satisfaction with healthcare services had an overall
average score of 59.46. Satisfaction with information
and involvement in treatment averaged around 59.80
and 60.46, respectively, while meeting emotional
needs was the lowest-rated aspect, with the low-
est scores given by primary caregivers, that is 40.82.
General parental satisfaction was the highest, with
an average of 72.67. Reliability analysis showed high
overall reliability (Cronbach's alpha=0.971), with all
sections demonstrating strong consistency. The sec-
tions on general satisfaction and communication had
slightly lower reliability (Cronbach’s alpha=0.875 and
0.877, respectively), but still exhibited acceptable
levels of reliability, with all other sections scoring
above 0.9.

Table 3. Relative contribution of predictors to

overall satisfaction with healthcare services
Overall Satisfaction
R? S.E. F p

0.999 0.69487 9910.42 <0.0001
Relative
Predictors B P Contribution
(%)
Emotional Needs 0.164 <0.0001 29.8
Information 0.229 <0.0001 27.3
Communication 0.206 <0.0001 16.8
Inclusionioff =0 1156 <0,0001 133
Family
Technical Skills 0.131 <0.0001 8.6
HEne) 0116  <0.0001 4.2

Satisfaction

The number of items Mean SD Cronbach’s alpha
Overall Satisfaction 24 59.46 24.34 0.971
Information 5 59.80 27.72 0.941
Inclusion of family 4 60.46 27.89 0.904
Communication 5 58.10 26.09 0.877
Technical Skills 3 69.83 26.61 0.910
Emotional Needs 4 40.82 34.21 0.946
General Satisfaction 3 72.67 25.09 0.875
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Table 3 shows the predictors of individual satisfaction
segments with overall satisfaction, along with their
relative contribution in rating overall satisfaction with
healthcare services. The total percentage of variance
explained by the predictors is 99.9%, which is expect-
ed given that the overall satisfaction score is derived
directly from the predictors included in the question-
naire. Since these predictors were carefully selected
and validated (15), their combined effect on overall
satisfaction is well captured in the model, supporting
the argument that the tool was well-constructed to
capture the key factors contributing to overall satis-
faction. All satisfaction segments (emotional needs,
information, communication, inclusion of family, tech-
nical skills, and general satisfaction) is a significant
predictor of overall satisfaction as indicated by their
p-values (p<0.0001). Emotional Needs (8=0.164) has
the largest relative contribution (29.8%) in explaining
overall satisfaction. This means that emotional needs
have the strongest impact on users’ satisfaction
with healthcare services. Information (3=0.229) has
a slightly higher coefficient, indicating that informa-
tion also plays a significant role, contributing 27.3%.
Communication (B = 0.206) and Inclusion on Family
(B=0.156) have a moderate impact, with relative con-
tributions of 16.8% and 13.3%, respectively. Technical
Skills (=0.131) and General Satisfaction (3=0.116)
contribute less (8.6% and 4.2%), but they are still sig-
nificant predictors in explaining overall satisfaction.

The analysis of satisfaction with healthcare services
based on the duration of the child's illness showed
no statistically significant differences in satisfaction
levels related to the length of the illness.

Discussion

The main goal of this study was to evaluate the sat-
isfaction of primary caregivers of children and ado-
lescents with type 1 diabetes mellitus (T1DM) con-
cerning healthcare services.

In the Sarajevo Canton, children and adolescents
with type 1 diabetes face inadequate support from
the healthcare system, primarily due to a shortage of
healthcare professionals involved in their treatment
and care (16).

The evaluation of primary caregiver satisfaction, uti-
lizing the PedsQL TM Healthcare Satisfaction Generic
Module, revealed slightly lower average scores on a
100-point scale. The most influential predictor was
the fulfillment of emotional needs. Primary caregiv-
ers rated satisfaction with emotional needs the low-
est, and these ratings contributed to a decrease in the
overall satisfaction with healthcare services. How-
ever, the wide range of responses underscores the
necessity for a personalized and tailored approach
in healthcare delivery. Older respondents reported
lower satisfaction in key areas such as communica-
tion, technical skills and general satisfaction. This
trend indicates that age might shape expectations
or perceptions of healthcare quality, highlighting the
need for tailored approaches to address the specific
concerns of older caregivers within the healthcare
system.

Table 4. Satisfaction with healthcare services based on the duration of the child/adolescent’s

treatment

Duration of treatment 6 months-2 years 3-5 years >5 years
Number of Participants (N) N9 N 13 N 28 F p
Mean SD Mean SD Mean SD

Overall Satisfaction 5440 +17.11 5811 +1487 6172 +1086 033 0.72
Information 4833 +1938 66.54 +1597 6036 +974 117 032
Inclusion on family 5764 +2250 6522 +1481 5915 +9.73 026 0.77
Communication 5611 +21.24 4923 +1605 6286 +10.77 126 0.29
Technical Skills 6852 +1754 6474 +1527 7262 +785 039 0.68
Emotional Needs 2986 +2730 3594 +2282 4643 +1393 096 039
General Satisfaction 7593 +1807 6859 +1581 7351 +8.72 026 0.78
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Satisfaction of primary caregivers of
children and adolescents with type 1
diabetes mellitus regarding healthcare
services

Satisfaction with healthcare services in this study
was evaluated with an overall score of 59.46. A sig-
nificant factor influencing this rating was the sub-
scale assessing technical skills, which reflects the
healthcare professionals’ ability to provide effective
treatment for the child. This aspect was strongly
linked to the overall satisfaction, as it directly im-
pacts the caregivers' perception of the quality of care
their child receives. This highlights that parents of
children place significant importance on healthcare
professionals who demonstrate competence in pro-
viding high-quality care. Parental satisfaction was
also a key factor in the general satisfaction rating,
which indicated friendly and approachable staff who
were willing to help, with an average score of 72.67.
Additionally, according to Yoo SY and Cho H (17), the
quality of healthcare is influenced by factors such
as the experience and professional self-efficacy of
nurses. According to Gavurova et al. (4), the satisfac-
tion of healthcare professionals significantly influ-
ences overall patient satisfaction with hospital care.
Additionally, Kruszecka-Kréwka et al. (10) emphasize
that parental satisfaction with healthcare services
can be intricately linked to their expectations. Recog-
nizing the pivotal role of active patient participation,
studies such as Dunsch et al. (6) underscore the im-
portance of establishing partnerships and fostering
shared decision-making. Actively involving patients
in their healthcare journey is crucial for motivating
them to enhance self-care behaviors, serving as the
bedrock for improving the health status of individu-
als with diabetes.

The collaborative approach advocated by Letta S et
al. (18), actively involving patients in their health-
care decisions, empowers them to take ownership of
their health. This, in turn, enables informed decision-
making and effective self-management practices.
Such a patient-centered strategy not only promotes
better health outcomes but also enhances the over-
all care experience for individuals with diabetes. In
the context of children and adolescents with T1DM
in the Sarajevo Canton, adopting a patient-centered
approach is imperative to address the observed gaps
in healthcare services and improve the overall satis-
faction of primary caregivers.

The most significant predictors of
overall satisfaction with healthcare
services

A substantial variation in responses was evident
among participants across all facets of satisfaction
with healthcare services. This underscores the im-
perative for healthcare services customized to meet
the specific needs of families with children and ado-
lescents affected by T1DM. The aspect garnering the
lowest rating pertains to satisfaction with emotional
needs, significantly influencing the overall satisfac-
tion score with healthcare services. In this study, the
fulfillment of emotional needs, coupled with satis-
faction regarding the information provided, emerges
as the most pivotal predictor of overall satisfaction.

Drawing insights from Dunsch et al. (6), it is noted
that certain patients value their involvement in the
decision-making process concerning medical inter-
ventions. The current study reveals a rating of 59.80
for satisfaction with the information received and
60.46 for satisfaction with the level of involvement
in treatment. Although all factors exhibited sig-
nificant associations with satisfaction in healthcare
services and were substantial predictors of overall
satisfaction among primary caregivers, it becomes
evident that primary caregivers prioritize healthcare
professionals who demonstrate empathy, support,
understanding, and provide comprehensive informa-
tion about their child’s illness. Healthcare profes-
sionals with advanced qualifications and expertise
are more likely to meet or exceed parental expecta-
tions, resulting in higher levels of satisfaction. This
includes professionals who demonstrate excellent
clinical skills, effective communication, empathy, and
a patient-centered approach.

Conversely, when healthcare services fail to meet pa-
rental expectations, this can result in dissatisfaction
and a negative perception of the quality of care. This
underscores the critical need to ensure that health-
care professionals undergo appropriate training, pos-
sess up-to-date knowledge and skills, and can deliver
comprehensive and compassionate care.

The correlation of the duration of the
child’s treatment on the satisfaction of
primary caregivers regarding healthcare
services

Gavurova et al. (4) advocate for a focus on increasing
patient satisfaction to foster trust between patients
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and healthcare professionals, culminating in the de-
velopment of loyal relationships and contributing to
higher job satisfaction among healthcare profession-
als. The lack of statistically significant differences in
satisfaction levels based on the duration of the child's
iliness suggests that familiarity with the healthcare
process over time does not necessarily improve car-
egiver satisfaction. This may indicate that factors
such as the quality of communication, emotional
support, and the responsiveness of healthcare pro-
fessionals have a greater impact on satisfaction than
the length of treatment.

According to Jespersen et al. (19), families place
importance on healthcare professionals being kind
and clear in their communication - a consideration
professionals should bear in mind when delivering
healthcare services. Yoo et al. (20) highlight that the
concept of family-centered care involves collabora-
tive decision-making about healthcare between the
patient's family and healthcare professionals, em-
phasizing the importance of respecting the patient’s
dignity, cultural background, values, and beliefs. Sug-
gesting that Person-Centered Care, centered on part-
nership with healthcare professionals, is the contem-
porary gold standard of healthcare, Thunberg et al.
(21) stress the necessity of identifying the patient’s
individual needs within a holistic approach. Various
communication methodologies may be essential to
cultivate a partnership between patients and health-
care professionals. Lohiya et al. (22) propose that
a holistic family-centered approach is essential in
delivering healthcare services to children and ado-
lescents with T1DM. This approach includes routine
assessment of emotional problems, treatment adher-
ence issues, and social support concerns, aiming to
assist families in navigating stressful situations.

A partnership approach among healthcare profession-
als, children/adolescents, and their parents enhances
the quality of healthcare, improves treatment adher-
ence, promotes self-care, and contributes to better
health outcomes (13). The study’s findings indicate
the necessity for enhancing the partnership with par-
ents of children and adolescents with type 1 diabetes
mellitus in the Sarajevo Canton to improve parental
satisfaction with healthcare services. Healthcare pro-
fessionals should prioritize evidence-based health-
care, aligning with the recognized importance of form-
ing partnerships with patients and their families.

However, this study also opens up several potential
directions for future research. For instance, explor-

ing differences in satisfaction levels across various
healthcare settings (e.g., public vs. private health-
care providers) could provide valuable insights into
how healthcare delivery models impact caregiver
satisfaction. Further, expanding the sample size to
include a larger and more diverse cohort of caregiv-
ers could help in obtaining more generalized find-
ings. Additionally, future studies could investigate
the effectiveness of specific interventions aimed at
improving emotional support and communication be-
tween healthcare professionals and parents, examin-
ing how these factors influence long-term satisfac-
tion and health outcomes.

Limitations

The study has limitations. Although the healthcare
system support in the Sarajevo Canton is insufficient,
we have not investigated whether the shortage of
healthcare professionals is a potential cause of re-
duced satisfaction with healthcare services. It solely
detected satisfaction based on questionnaires. The
study included 50 participants, with an average of
101 cases reported annually. Future research should
include all parents in the Sarajevo Canton and, in ad-
dition to questionnaires, incorporate qualitative re-
search methods in healthcare to delve deeper into
the reasons for reduced satisfaction with healthcare
services. Moreover, it is important to include both
parents in the research to gain a more comprehensive
understanding of their experiences and satisfaction.

Conclusion

Caregivers particularly emphasized the importance
of emotional support and detailed information about
their child's condition. The study identified that emo-
tional needs, information provided, and the level of
involvement in treatment were the most significant
predictors of overall satisfaction. Meeting these ex-
pectations is essential for enhancing caregiver sat-
isfaction. Empathy, communication, and competence
in healthcare professionals are pivotal in shaping
caregivers’ perceptions of care quality. Healthcare
professionals should undergo continuous training
to improve their technical skills, communication, and
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empathy to better meet the needs of children with
type 1 diabetes and their families. A family-centered
approach should be adopted, emphasizing active col-
laboration with parents in decision-making, provid-
ing comprehensive information, and addressing both
emotional and practical needs.

These findings underscore the importance of focus-
ing on both the technical and emotional aspects of
healthcare provision, aiming to enhance satisfaction
and improve the overall healthcare experience for
children, adolescents, and their families.
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Abstract

Introduction. The key topics of e-health are education
and training. The European Erasmus project BeEmTel
aimed to create an innovative European curriculum
dedicated to Telecare for chronic diseases and emer-
gencies through educational tools based on an e-learn-
ing platform and on remote simulation techniques.

Aim. To describe the experience regarding the intro-
duction of an online telemedicine and telesimulation
course applied to chronic diseases on some degree
and academic career courses.

Methods. The online course has lasted from May 15,
2023 to January 15, 2024, on the e-learning Moodle
platform managed by Simnova. The students’ popula-
tion came from the nursing and medical faculties or
departments of the four Partner Universities. The e-
course has been structured into three sections: Non-
Communicable Disease & Emergency, Health Simula-
tion & Telecare, and New Forms of Proximity, with
video lessons and resources, and a quiz area. Two
immersive weeks have been reserved for a selected
group of students. For the evaluation of the e-learn-
ing platform and the simulation method, we have re-
ferred to the first two levels of Donald Kirkpatrick's
model: user feedback, linked to the student's reac-
tion and level of satisfaction with the educational ac-
tivity, and learning content, concerning learning and
knowledge assessment.

Results. Among 394 participants, 38% have con-
sistently attended the course, following a total of
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57 theoretical lessons and 14 lectures using a tel-
esimulation/telemedicine approach, and 31% have
responded to the survey. Most of them have found
the topics interesting (93.4%) and the lessons clear
(81%), the platform interface has been considered
user-friendly, although with certain practical prob-
lems; 91% of learners have been satisfied with the
course overall. In terms of the two immersive weeks,
all participating learners have been satisfied with
the general organization. When analyzing the meas-
ures of association considering both degree course
and nationality, only one association was statisti-
cally significant (“Do you think telemedicine courses
should be integrated into your degree program?”, Chi-
squared test p-value=0.013).

Conclusions. The BeEmTel Erasmus+ Project has
emerged as an innovative educational experience,
effectively introducing the concept of telemedicine
to healthcare students across different countries
and academic disciplines, irrespective of their previ-
ous background or attitudes. Students have demon-
strated strong receptiveness to this approach. The
student audience has found the type of instruction
useful in preparing for careers in the healthcare field.
Notably, both in-person medical simulation and “tel-
esimulation” have been proved to be effective peda-
gogical practices.

Introduction

The Covid-19 pandemic revealed the weaknesses of
healthcare systems, especially in relation to vulner-
able patients’ care, and vocational training system,
which remains unable to tackle the significant chal-
lenge of reforming the treatment and monitoring
methods for chronic patients (1, 2). Various non-com-
municable diseases (NCD) are associated with a pro-
gressive reduction in functional capacity, leading to
a persistent need for long-term care. At the European
level, these diseases account for about 80% of mor-
tality causes in people over 65 years old (3). Efforts
to contain the Covid-19 pandemic have highlighted
the need to improve the quality of care for NCD pa-
tients and mitigate the negative impact they have
not only on patients but also on their families and

society. To ensure consistent and high-quality sup-
port for NCD patients, their families and caregivers, it
is necessary to decentralize medical care at the ter-
ritorial level (4). In this ever-approaching future sce-
nario, the new profile of a healthcare and social care
professional must include additional advanced skills.
Doctors, nurses, psychologists and psychiatrists will
increasingly require multidisciplinary training that in-
cludes digital skills and more specific, practical and
clinical competencies.

There are many definitions of competence. The most
widely used formulation is the one proposed by G.O.
Klempt in 1980 (5), taken up by Boyatzis (6) and then
by Spencer&Spencer (7). Competence is “an intrinsic
individual characteristic that is causally related to ef-
fective and/or superior performance in a task or situ-
ation and that is measured against an established
criterion”. Being the result of knowing how to act,
the production of a competent action derives from
a shared responsibility between the individual him-
self/herself, the management, the work context and
the training programs. The main skills to be acquired
for telehealth include: patient safety and appropriate
use, access and equity, communication, data collec-
tion and assessment, technology, ethical practices
and legal requirements (8).

In recent years, literature has reported certain tel-
emedicine teaching experiences among university
students, which indicate that telemedicine is a valu-
able experience and that an elective course in the
medical school curriculum may be a useful way of
providing future physicians with an understanding
of telemedicine itself (9, 10, 11). Waseh and Dicker
emphasized how undergraduate medical education
preclinical years can be central to telemedicine train-
ing and exposure (12); while many studies focused
on the importance of telemedicine as a support to
medical professionalism (13), there are still few ex-
periences of its application in curricular teaching
programs.

The majority of integration projects apply telemedi-
cine during the clinical years, into the doctoring
stream or during lecture time (14), or insert telemed-
icine into objective structured clinical assessments
(15) through existing telemedicine hospital systems,
rather thanrecreating new technology platforms (16).
Two widely utilized teaching techniques in telemedi-
cine are lectures, that provide the fundamental ideas,
and patient interactions (17, 18), using video-based
communication (19, 20), workshops (21), reflection
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and reflective writing (20, 22). The instruments most
frequently used to gauge customer satisfaction in
this field are questionnaires and interviews (23), and
pre- and post-test assessment scores (24).

Indeed, by incorporating telemedicine into students’
curricula, medical schools can augment their educa-
tion and teach them competencies for patient care,
giving them access to this form of training, which can
significantly reduce healthcare costs and increase
patient access to care (16).

Aim

The aim of this article is to describe the experience
regarding the introduction of an online telemedicine
and telesimulation course applied to chronic dis-
eases on some degree and academic career courses.
The BeEmTel project is an ongoing Erasmus K2 Ac-
tion project, which took the opportunity to anticipate
practical teaching to future assistance scenarios in
chronic disease management.

Methods

The European project for the Erasmus+ Key Action
220 "Strategic Partnership Program BeEmTel - Be-
yvond the Emergency. Telecare for Non-Communica-
ble Diseases through Simulation Technigues” comes
from a partnership of five European Countries (Italy,
Germany, Greece, Romania, and Croatia). The two
specific objectives are the creation of;

1. the e-course;

2. the Digital Toolkit, available for free download
from the BeEmTel website at the end of the
project.

The e-course was initially designed for 250 partici-
pants and was completely free, but due to high de-
mand, we extended enrollment by the end of regis-

tration on April 25, 2023. The students’ population
comes from the nursing and medical faculties or de-
partments of the four Partner Universities; to enroll,
students had to register on the Moodle platform by
the deadline through the BeEmTel website (www.
beemtel.eu). The Universita del Piemonte Orientale
(UPO) focused on the recognition of credits, Croatian,
Greek, and Romanian students were easily engaged,
as they came from active departments accustomed
to Erasmus educational opportunities; however, Lud-
wig-Maximilians-University (LMU) is a large universi-
ty offering many structured projects and courses, so
the accommodation for a non-recognized pilot course
such as BeEmTel through official and compensatory
means was not satisfactory.

The BeEmTel e-course engaged forty-six teachers
from the partner countries and institutions: eight
Croatians, five Greeks, twenty-five Italians, four
Romanians, and four Germans. The development
revolved around the three main areas: NCD & Emer-
gencies (Area 1), Health Simulation & Telecare (Area
2), and New Forms of Proximity (Area 3). Fifty-seven
theoretical lessons were delivered, with a total re-
cording time of 35:02:26 hours. Additionally, four-
teen lectures were prepared using a telesimulation/
telemedicine approach (Table 1), simulating clinical
cases in virtual scenarios set in real-world environ-
ments (patient's home, outpatient clinic in a hospital,
or general practitioner's office).

Table 1. Teachers and duration of lessons,

divided by thematic areas

Thematic Number of GBS ekl
lesson lesson
area teachers . .
time time
Non-
Tl 12 00:50:00  9:59:54
Diseases &
Emergency
Health
simulation 19 00:58:32 17:33:38
and Telecare
L RIS ) 10 00:49:53  7:28:54

Proximity

There were three hundred ninety-four participants
(Table 2): the majority were female (84.3%), while
31.8% were from Italy, followed by Romania (29.7%),
Greece (22.1%), Croatia (14.6%) and Germany (1.8%);
the majority (44.8%) was represented by students in



32 Bocchino M. et al. Erasmus Project BeEmTel... Croat Nurs J. 2025; 9(1): 29-44

nursing, 44.0% in medicine, 2.7% in physiotherapy
and 8.5% in other faculties (Computer Science, Phar-
macies, Biomedical Laboratory Techniques, School of
Engineering and Design - Human Factor Engineer-
ing), while 20.6% were first year university students.

The online course designed for the project started
on May 15, 2023 on the e-learning Moodle platform
managed by Simnova, and ended on January 15,
2024. Simnova is the Interdepartmental Centre for
Innovative Didactics and Simulation in Medicine and
Health Professions of UPO. It relies on the external
company Media Touch to manage the Moodle tech-
nology, a widely used open source Learning Manage-
ment System, ensuring usability, technical control,
and the platform’s maximum security and reliability.

The e-course is structured into three sections: NCD &
Emergency, Health Simulation & Telecare, and New
Forms of Proximity; each section contains video les-
sons and resources, including abstracts and supple-
mentary materials, as well as a quiz section. Teach-
ers prepared traditional video lessons and innovative
telesimulation videos, since showcasing is a teaching
method that gained prominence during the Covid-19
pandemic at leading universities worldwide (3, 25,
26, 27). The quiz area includes three self-assess-
ment tests on each section, and a final quiz; passing
the final quiz was required to finish the course.

The course held during two immersive weeks reserved
for a selected group of approximately 50 students at
two telesimulation centers in Novara and Munich took
place between February and March 2024. Telesimula-
tion refers to a new teaching methodology that com-
bines telecommunication and healthcare simulation to
provide effective educational support.

For the evaluation of the e-learning platform and the
simulation method, we relied on Donald Kirkpatrick's
model (28), which analyzes and evaluates the results
of training and educational programs. This frame-
work identifies four levels of observation to assess
the effectiveness of training:

e user feedback, linked to the student/resident’s
reaction and the student’s level of satisfaction
with the educational activity;

* learning content, concerning learning and
knowledge assessment;

» workplace behavior, that looks into this topic
and considers whether education has influ-
enced behavior;

* impact on the organization, to assesses the ef-
fect on outcomes by improving the quality of
care and applying best practices.

We considered the first two levels of this model, sin-
ce the last two are not fully applicable to our project
data, using the following indicators:

1. User feedback: students received a survey, de-
veloped through a review of relevant literature
(29,30, 31, 32, 33, 34) and a discussion process
among the authors. The survey comprised 20
items, with an estimated time of five minutes
to complete, six items were dichotomous ques-
tions and 14 were multiple-choice questions
with answers designed on a 5-point Likert scale.

The survey is available in Appendix A, and it includes
the following sections:

(i)  integration of telemedicine in degree

programs;

(i)  previous experience with telemedicine
courses;

(iii.) perception of telemedicine’s future
applicability;

(iv.) continued study of telemedicine;

(v.) experience with e-learning course issues;
(vi.) practical telesimulation experience;

(

vii.) relevance and interest of the course
content;

(viii.) course notifications and online platform;
(ix.) clarity of the professors’ lessons;
(x.)  consistency in course attendance;
(xi.) consistency in course attendance;
(xii.) factors affecting participation;
(xiii.) overall satisfaction;
(xiv.) preference for learning mode.
The questionnaire was available from January 4 to

January 17, 2024; filling in the survey was manda-
tory to complete the course.

2. Learning content: asynchronous distance
learning has a great advantage for traceability,
which allowed us to do an evaluation of this
area based on the following indicators:

e user-platform interaction (at least one access
to the platform);

e user-content interaction (at least once access
to each lesson);
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e the percentage of completion of objectives
(three modules);

e the number of tests completed;
e the average and total score for each test;

e the percentage of those who would have
passed the test by having 60% of the correct
answers.

Ethics

The authors state that this it is not a study requiring
approval by the ethics committee, according to the
national regulations of the Italian Ministry of Health,
Decree of 26 January 2023. At the time of registra-
tion for the course, the participating students have
given their informed consent for the processing of
personal data, according to information pursuant to
General Data Protection Regulation (EU) 2016/679,
although the data from our study were anonymised.

Statistics

Considering the descriptive analysis, categorical vari-
ables are reported as frequencies and percentages;
for continuous variables, results are reported as
median and interquartile range (IQR). We performed
several measures of association, including the chi-
square test and Cramer's test (35, 36). Such tests an-
alyzed the associations between the answers given
by students in the e-learning survey and both their
course study or their nationality. In all the analyses,
a p value of <0.05 was considered as statistically
significant. The software used for data management
was Stata version 18.0 (Stata Corporation, College
Station, TX, USA).

Results

Considering participation and proficiency, the major-
ity (86.5%) declared willingness to participate to the
courses, however, only a third of them completed the
quizzes for the thematic areas (33.3% the test for
NCD and Emergency and 32.3% for the other 2 ar-
eas). Median scores were 79 (IQR67-89), 77 (IQR 67-
84) and 77 (7-88), respectively. The final test was
completed by 32.3% of the students and the median
score was 87 (IQR 79-93). As a proxy, the association
between achieving a passing grade on the final test
and the aforementioned variables (degree course,
nationality and willingness to participate) was stud-
ied. It was found that passing the test was associ-
ated with the student’s nationality (Table 3).

User feedback

One hundred and twenty-one students filled in the
survey (30.7%). Figure 1 reports the user's general
opinion on telemedicine and their experience with
the course. Only 16% of the students already attend-
ed a telemedicine course (Figure 1c). Most of them
consider telemedicine an important topic, noting that
it should be integrated in their degree program (91%)
and that they would continue independent study of
the topic to strengthen their knowledge (88%) (Fig-
ure 1a, Figure 1b). Students encountered problems in
using the platform in 32% of cases (Figure 1d).
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Table 2. Characteristic of the respondents and their level of participation in the courses

Sex
Male

Female

Greek
Italian
English
Romanian
German

Croatian

Medicine
Nursing
Physiotherapy
Other faculty

First-year

Second year
onwards

Other (working
student, etc.)

Willingness to
LTTA activities

Test CDE
completed

Test HT
completed

Test NFP
completed

Final test
completed

Test CDE score %
Test NFP score %
Test HT score %

Final test score %

All
(N=394)

N (%)
62 (15.7)
332 (84.3)

68 (17.4)
124 (31.8)
11.8)
3)

6)

(
1(23.
6 (1.

(14.1)

55

16

5 (44.0)
168

44.8)

7)

(
(
0 (e
2(8.5)

76 (20.6)

245 (66.4)

48 (13.0)

319 (86.5)
131 (33.3)
127 (32.3)
126 (32.1)

127 (32.3)

Median (IQR)
79 (67-89)

77 (7-88)

77 (67-84)
87 (79-93)

Croatia
(N=57)

N (%)
4(7.0)
53 (93.0)

S S Wwo o

)
)
)
)
)

Uuu ©O O NN O O

(0.0
(0.0
(3.5
(0.0
(0.0

55 (96.5)

0(0.0)

55 (100)

0(0.0)

0(0.0)

20 (46.5)

19 (44.2)

4(9.3)

Germany
(N=7)

N (%)
2 (28.6)
5(71.4)

First language

0 (0.0)
0(0.0)
1(14.3)
0(0.0)
6 (85.7)
0(0.0)

Faculty
1(33.3)
1(33.3)
0(0.0)
1(33.3)

Year of enrolment

0(0.0)

1(33.3)

2 (66.7)

Greece
(N=86)

N (%)
8(9.3)
78 (90.7)

21 (24.7)

Participation and proficiency

41 (95.4)

27 (47.4)

26 (45.6)

26 (45.6)

26 (45.6)

Median (IQR)
89 (78-93)
90 (83-94)

88 (5-18)
92 (87-97)

2 (66.7)

2 (28.6)

2 (28.6)

2 (28.6)

2 (28.6)

Median (IQR)

80 (7-89)
80 (71-88)
75 (75-75)
81 (79-82)

82 (96.5)

17 (19.8)

16 (18.6)

16 (18.6)

5(17.4)

Median (IQR)
68 (61-74)
70 (63-79)
71 (57-79)
83 (69-94)

Italy
(N=124)

N (%)
24 (19.4)
99 (79.8)

0(0.0)
120 (96.8)

417 (13.9)

88 (72.1)
71(57.3)
68 (54.8)
68 (54.8)

69 (55.7)

Median (IQR)

78 (7-87)

77 (71-86)
76 (67-84)
87 (80-92)

Romania
(N=116)

N (%)
20(17.2)
96 (82.8)

0(0.0)
1(0.9)
24 (20.7)
91 (78.4)
0(0.0)
0(0.0)

91 (80.5)
16 (14.2)
0(0.0)
6 (5.3)

3(26)
109 (94.0)

3(3.4)

106 (91.4)
14 (121)
15 (12.9)
14 (12.1)

15 (12.9)

Median (IQR)

71 (59-85)
70 (66-83)
69 (53-80)
81 (46-95)

Abbreviations: LTTA = Learning, Training and Teaching Activities; CDE = Chronic Diseases (Non-Communicable Diseases) and Emergency; HT = Health simulation
and Telecare; NFP = New Forms of Proximity. Missing data (reported for the total sample only): Country: 4; First Language: 4; Faculty: 19; Year of Enrolment: 25;
Participation: 25; Quiz CDE: 1; Quiz HT: 1; Quiz NFP: 1; Final quiz: 1.
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Table 3. Measures of association between final test and students’ nationality, country and

willingness to participate in frontal activities
Final test not

passed Final test passed Chi-squared test Cramer V
Faculty % % P
Medicine 9.0 91.0
Nursing 4.8 95.2 0.804 0.09
Other faculty 0 100.0
Country
Croatia 3.8 96.2
Germany 0 100.0
Greece 6.7 933 0.015 0.31
Italy 29 97.1
Romania 26.7 733
Willingness to participate in LTTA activities
No 5.0 95.0
— —_ = 0.743 0.00

Abbreviations: LTTA = Learning, Training and Teaching Activities.

Table 4. Measures of association considering degree course

Medicine Nursing Other faculty Chi-squared test
Cramer V
% % % p
Do you think telemedicine courses should be integrated into your degree program?
No 17.0 2.0 0.0
0.013 0.27
Yes 83.0 98.0 100.0
The subjects covered in the course were useful for my future professional life
Agree 57.6 42.4 66.7
Disagree 0 1.7 0
Neither agree nor disagree 13.7 51 0 0.310 0.20
Strongly agree 28.8 491 33.3
Strongly disagree 0 1.7 0
Do you prefer face-to-face or e-learning mode?
e-Learning 59.3 491 100.0
0.156 0.18
Face-to-face 40.7 50.9 0
Are you satisfied with the course overall?
Very unsatisfied 0 6.8 0
Neither unsatisfied nor satisfied 6.8 51 0
o 0.455 0.15
Satisfied 69.5 57.6 66.7
Very satisfied 23.7 30.5 33.3
Which of the following factors positively influenced your participation in the course?
Topics 47.5 56.0 100.0
Teachers 15.2 25.4 0
Platform interface 20.3 5.0 0.235 0.21

0
Lesson Breakdown 8.5 6.8 0
Other 8.5 6.8 0
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b. After this course, will you continue to study Telemedicine

a. Do you think telemedicine courses should be integrated
into your degree programme?

= No
= Yes
c. Have you ever attended a telemedicine course (face-to-
face or e-learning) before?
\“ No
| m Yes

to strengthen your knowledge?

= No
= Yes
d. Did you experience any type of issues attending this
e-learning course?
\ No
m Yes

e. Do you think the telesimulation should be provided for
allcourse users?

= No

= Yes

Figure 1. User’s general opinion on telemedicine and their experience (N=121)

Considering learners’ general opinion on the e-course
(Figure 2), most of them found the topics covered in-
teresting (93.4%) and in line with their knowledge
(79.4%) (Figure 2c, Figure 2a). Students considered
topics useful for their future professional life in 89%
of cases (Figure 2d).

As for the user's experience on the course’ organiza-
tion (Figure 3), lessons were clear and easy to under-

stand (81%) (Figure 3c), the platform interface was
useful and user-friendly for 88% of them, although
17% of the students encountered practical problems
with it (Figure 3e).

During the entire year, thirty-eight percent of the
learners consistently attended the e-course (Figure
4d). Among the aspects that positively influenced
the e-course, the topics covered were indicated by
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a.Topics covered in the course were commensurate with
my knowledge

Strongly disagree |0,8
Disagree l 3,3
Neither agree or disagree - 16,5
reee | 2
Strongly agree - 174

0 20 40 60 80
(%)

c. Topics coveredin the course were interesting
Strongly disagree I 16

Neither agree or disagree . 5,0

Strongly agree _ 38,0

20 40 60 80
(%)

o

b. Course covered all the relevant subjects about
Telemedicine

Disagree I 0.8

Neither agree or disagree - 132
o [T
Strongly agree - 215

0 20 40 60 80
(%)

d. Topics coveredin the course will be usefulin my future
professional life

Strongly disagree |0,8
Disagree |0,8
Neither agree or disagree - 91
el 4 En
Strongly agree _ 38,9

(%)

Figure 2. User’s general opinion on the BeEmTel course (N=121)

52.9%, 19.8% preferred the teachers and 12.4% the
platform interface (Figure 4b). Conversely, among
the aspects that negatively influenced the course,
lack of time to devote to the course was indicated
by 67.8% (Figure 4a). Finally, 91% of students were
satisfied or very satisfied with the course overall
(Figure 4c). When asked if they prefer face-to-face
or e-learning lessons, more than half of the students
(55.4%) opted for the latter (Figure 4e).

When analyzing the measures of association consid-
ering both degree course and nationality (Tables 4
and 5), only one association was statistically signifi-

cant (“Do you think telemedicine courses should be
integrated into your degree program?”). A univariate
analysis was performed to verify the effect that area
of study, nationality and willingness to participate in
activities may have had on the final test score. The
analysis did not provide significant findings (results
not shown).
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a.| found e-mail notifications about the course useful for
attendingthe course
Strongly disagree l 28
] s
B 24
I s
I 1

0 20

Disagree

Neither agree or disagree
Agree

Strongly agree

40 60

(%)

80 100

c. | found the online platform interface very usefuland
user-friendly

Neither agree or disagree

b. I found the subjects division of the course easy to
understand

Strongly disagree

Disagree

Agree
Strongly agree

80 100

(%)
d. Lessons were clear and easy to understand

Strongly disagree I 0,8

Strongly disagree |0,8
Disagree . 2.5 Neither agree or disagree - 18,2
Neither agree or disagree - 91
rgree NN 5:.7
Strongly agree _ 28,9 Strongly agree - 24,0
0 20 40 60 80 100 0 20 40 60 80 100
(%) (%)
e. How oftendid you experience some problems with the
online platform (slow responses, server crashes, account
issues, etc.)?
Never [N 27,3
Rarely | 32,2
Sometimes [N 23,1
oOften [ 16,5
Always |0,9
0 20 40 60 80 100
(%)
Figure 3. User’s experience on the course’ organization (N=121)
recent Covid-19 pandemic period Covid-19 was a
- . major driver. However, traditional university teach-
Discussion I y

Recent major advances in technology have made it
easier and more cost-effective to connect patients
and their family members/caregivers with remote
health care providers. Many experiences tested the
use of educational programs aimed at knowledge im-
plementation, such as telesimulation and telemedi-
cine, in the field of chronic diseases (8, 13), and the

ing across Europe has lagged significantly behind
in incorporating even rudimentary elements of tel-
emedicine and telenursing into medical and nursing
curricula (37). To address this gap in university edu-
cation, the Erasmus BemTel project proposed a pilot
online course with an immersive experience lasting
one week. The BeEmTel project aimed to highlight
the potential of digital health education in foster-
ing skills such as digital literacy, patient safety, and
communication in telehealth settings. This study,
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a.Which of the following factors negatively influenced your
participationin the course?

Topics I 1.7
Platform’sinterface J| 1,7
Lesson Breakdown [} 3,3
Teachers [} 4,1
None | 215
Lack of time to devote to the course [ NNNNEEEGEGEGGGGN 7,7
0 20 40 60 80 100
(%)
c. Areyou satisfied with the course overall?
Very unsatisfied I 3,3
Neither unsatisfied or satisfied . 5,8
Very satisfied - 273
0 20 40 60 80 100

(%)

Face-to-face

e-Leamning

o
N
o

b. Which of the following factors positively influenced your
participationin the course?

I 52.°
B 198

Bl 124

Bss

s

Jos

Topics

Teachers
Platform’s interface
None

Lesson Breakdown

Lack of time to devote to the course

0 20 40 60

(%)

80

d. | attended the course consistently during the whole year

Strongly disagree I 2,5
Disagree

I 207
I 3.8

Neither agree or disagree

Agree [N 25,9
Strongly agree - 9.1
0 20 40 60 80

(%)

e. Do you preferface-to-faceor e-learning mode?

44,6

55,4

60 80 100

(%)

Figure 4. User’s overall opinion (N=121)

conducted as a final evaluation of the BeEmTel pro-
ject's outcomes, sought to determine whether in-
tegrating telemedicine and telesimulation courses
into academic curricula could help prepare healthcare
professionals for evolving care models, particularly
in managing chronic diseases. This approach is cru-
cial for gaining a deeper understanding of how early
exposure to telemedicine training may support stu-
dents in addressing future healthcare challenges and

promoting more accessible, patient-centered care
models. The success of this 10-month teaching and
learning experience was measured by the satisfac-
tion and approval of the primary targets, as well as
by the breadth and diversity of the content focused
on NCD, emergencies, telemedicine, and simulation.
Additionally, thanks to the new and creative teaching
methods of telesimulation, it was possible to deliver
practical content even in a distance-learning format.
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Table 5. Measures of association considering respondent’s nationality

Croatia Germany Greece Italy Romania Chi-squared test Cramer V
% % % % % p
Do you think telemedicine courses should be integrated into your degree program?
No 0 0 6.7 154 0
Yes 1000  100.0 933 84.6 100.0 0120 oes
The subjects covered in the course were useful for my future professional life
Agree 39.1 333 53.3 539 53.3
Disagree 4.4 0 0 0 0
Neither agree nor disagree 0 0 0 169 0 0.124 0.22
Strongly agree 521 66.7 46.7 29.2 46.7
Strongly disagree 4.4 0 0 0 0
Do you prefer face-to-face or e-learning mode?
e-Learning 56.5 0 46.7 57.0 66.7
Face-to-face 435 100.0 53.3 43.0 333 0.e84 020
Are you satisfied with the course overall?
Very unsatisfied 8.7 0 0 3.1 0
Neither unsatisfied nor satisfied 8.7 0 0 6.2 6.7
o 0.891 0.13
Satisfied 60.9 66.7 66.7 66.2 53.3
Very satisfied 21.7 33.3 33.3 24.6 40.0
Which of the following factors positively influenced your participation in the course?
Topics 60.9 100 46.6 52.3 40.0
Teachers 21.7 0 40.0 123 3553
Platform interface 0 0 6.7 20.0 6.7 0.216 0.20
Lesson Breakdown 4.4 0 6.7 9.2 6.7
Other 13.0 0 0 6.2 133

The positive overall impact of the BeEmTel project
demonstrates that it is both possible and desirable
to export and implement simulation-based teaching
(both in-person and remotely) for telemedicine and,
more broadly, for telecare.

BeemTel e-course has been analyzed from two dif-
ferent perspectives: user's feedback and learning of
contents. Regarding the user's feedback, only learn-
ers who attended the e-course for its entire duration
received the satisfaction survey and their responses
appeared to be positive because, after the e-course
was completed, most of them answered that tel-
emedicine should be integrated into their degree
programs and that they would continue to study this
subject (Figure 1a, Figure 1b). This kind of interest
appears to be an important result, since the major-
ity of the responding students did not experience a
telemedicine course before (Figure 1c). Other posi-

tive feedback was given regarding the topics covered
in the lectures (Figure 2, Figure 3 b, Figure 4b) and
the e-course organization (Figure 3). The overall ex-
perience has been rated as positive by majority of
the students who participated in the entire course
(Figure 4c), despite some of them experienced some
sort of problem (Figure 1d). Although the attending
learners come from different faculties and countries,
user's feedback does not appear to be influenced by
degree course or nationality (Table 2, Table 3).

Nevertheless, it has to be noticed that only 32.30%
of enrolled students completed the e-course and
passed the final test, meaning that over 2/3 of them
dropped out of the course before it was over (January
2024). However, as shown in Table 2, the number of
learners remained constant for the entire duration.
This could suggest that the students who aban-
doned the e-course did that at its beginning, while
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those who started attending the lessons decided to
do it until the end of the e-course.

Furthermore, it is worth noting that almost all en-
rolled learners declared their willingness to attend
the LTTA (Learning, Training and Teaching Activi-
ties) before abandoning the e-course. Perhaps the
perspective of a course based almost entirely on
an e-learning platform, also suggested from the an-
swers registered from the survey (Figure le, Figure
4e), could explain the observed dropout rate. The
observed learning indicators confirm the positive
feedback about the e-course, too. Lectures appear to
have provided learners with well-established knowl-
edge about all the subjects, as shown by the results
of self-assessment tests and the final test (Table
2), although a small difference was observed among
learners from different countries (Table 3).

However, despite the generally positive feedback
from students, their willingness of integrating tel-
emedicine topics into their study program had some
heterogeneity and showed a statistically significant
association with both the type of degree program
and the respondents’ country of origin (Table 5). This
finding suggests that, despite the overall favourable
opinions, students’ willingness to add new subjects
to their study path varies significantly depending
on their specific program and the country where it is
pursued. These differences may be attributed to the
varying structure of academic programs across disci-
plines and countries, leading to differing perceptions
of workload among students.

No statistically significant differences were found re-
garding the preference between online or in-person
courses, suggesting that the uncertainty expressed
on this topic does not appear to be influenced by the
field of study or nationality. The same conclusion
applies to questions addressing the overall course
satisfaction, the perceived usefulness of the top-
ics covered, or the factors influencing participation.
None of these items show any association with the
respondents’ academic or geographical background.

Limitations

This study has some limitations. The first limitation
is that the course was voluntary and represented an
extra step in comparison to the already demanding
university work of the students. This has certainly
limited the active and full participation of students.

The other limitation is linked to the methodology of
analysis chosen, the four levels proposed by Kirkpat-
rick: the structure of the project and the course has
allowed us to evaluate only the first two levels, user
feedback and learning content, leaving aside work-
place behaviour, to consider whether education has
influenced practice, and impact on the organization,
to assess the effect on outcomes by improving the
quality of care and applying best practices. Consider-
ing only the first two levels of this model, since the
last two are not fully applicable to our project data,
our work surely needs to be completed.

Conclusion

The BeEmTel Erasmus+ Project has emerged as an
innovative educational experience, effectively in-
troducing the concept of telemedicine to healthcare
students across different countries and academic
disciplines, irrespective of their previous background
or attitudes. Considering the growing importance of
these fields, both now and in the future, it is crucial
to impart this knowledge early in undergraduate edu-
cation. Students have demonstrated strong receptive-
ness to this approach. Multicultural initiatives such as
the BeEmTel project offer significant opportunities to
solidify these emerging disciplines at the European
level, promoting community growth and standardi-
zation. The experience of the BeEmTel Project lays
a strong foundation for future efforts to assess the
impact of these lessons and to explore how telemedi-
cine and telesimulation modules can be integrated
into university curricula, ensuring that future health-
care professionals are well prepared for the real-world
challenges that await them. The results of this project
could be used as a basis for a subsequent one, struc-
tured to assess its effectiveness by evaluating all four
levels proposed by Kirkpatrick.
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SUPPLEMENTARY MATERIAL

Appendix A.

The appendix contains supplementary informa-
tion which may be helpful in providing a more
comprehensive understanding of the research
subjects.

BeEmTel USERS’ FEEDBACK SURVEY

Course Topics

e The subjects covered in the course were com-
mensurate with your knowledge (5 points
agreement Likert)

e The subjects covered in the course were inter-
esting (5 points agreement Likert)

* The course covered all the relevant subjects
about Telemedicine (5 points agreement Lik-
ert)

* The subjects covered in the course were use-
ful for my future professional life (5 points
agreement Likert)

* In your opinion, Telemedicine will find greater
applicability in the future? (Yes/No)

e After this course, you will continue to study
Telemedicine to strengthen your knowledge
on this topic? (Yes/No)

Structure and Platform

Did you experience any type of issues attending to
this e-learning course? (Yes/No)

| found e-mail notifications about the course useful
for attending the course (5 points agreement Likert)

How often did you experience some problems with
the online platform (slow responses, server crashes,
account issues, etc.)? (5 points frequency Likert)

| found the online platform interface very useful and
user-friendly (5 points agreement Likert)

| found the subjects division of the course very easy
to understand (5 points agreement Likert)

Teachers

Professor’s lessons were clear and easy to un-
derstand (5 points agreement Likert)

Participation and appreciation

| attended the course consistently during the
entire year (5 points agreement Likert)

Which of the following factors negatively af-
fected your participation in the course? (Top-
ics; Platform interface; Lessons breakdown;
Teachers; Lack of time to devote to the course;
None)

Which of the following factors positively influ-
enced your participation in the course? (Top-
ics; Platform interface; Lessons breakdown;
Teachers; Lack of time to devote to the course;
None)

Are you satisfied with the course overall? (5
points satisfaction Likert)

Do you prefer face-to-face or e-learning mode?
(Face-to-face; e-Learning)

Do you think that in the future the practical
experience of telesimulation should be pro-
vided to all course users? (Yes/No)
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Abstract

Introduction. The SPICES model promotes a modern
educational framework through Student-centered
learning, Problem-based learning, Integrated teach-
ing, Community-based education, Elective studies,
and Systematic approaches. This model is pivotal
for adapting nursing education to evolving global
healthcare demands.

Aim. To perform a comparative analysis of the nurs-
ing curricula in the Republic of Croatia and the Re-
public of Turkey using the SPICES model.

Methods. A cross-national comparative study focus-
ing on the undergraduate nursing programs at desig-
nated universities in Croatia and Turkey. Official cur-
riculum documents, course descriptions, and relevant
literature from both countries were collected and
analyzed according to the six domains of the SPICES
model. A comparative table was constructed to eluci-
date the adherence to and deviations from the model
in each curriculum.

Results. Both countries’ curricula reflect elements of
the SPICES model, but are predominantly influenced
by traditional educational practices. The Croatian cur-
riculum shows greater interdisciplinary integration, in
line with EU directives, whereas Turkey's curriculum
is progressing towards better compliance with inter-
national standards through ongoing accreditation
efforts. Variations were particularly noted in the ex-
tent of elective course offerings and problem-based
learning applications.



46 Cukljek S. et al. Comparison of Nursing Curricula in Croatia and Turkey: Analysis Using the SPICES Model. Croat Nurs |. 2025; 9(1): 45-56

Conclusions. The study concludes that updating
the nursing curricula in Croatia and Turkey to more
closely follow the SPICES model could significantly
improve the quality of nursing education. Such en-
hancements are likely to equip nursing professionals
with better skills and knowledge, ultimately leading
to improved patient care outcomes. The anticipated
further accreditation in Turkey could foster the adop-
tion of innovative educational strategies in line with
the SPICES model.

Introduction

The quality of nursing care is directly connected to
the quality of nursing education. Research shows
that robust educational programs are essential for
preparing nurses to effectively manage the com-
plexities of modern healthcare (1). It is crucial that
nursing curricula remain dynamic, incorporating cur-
rent knowledge and technologies to develop pro-
fessionals who are competent and equipped to lead
improvements in healthcare practices (2). As such,
it is crucial to develop curricula that equip nurses
with the necessary skills, knowledge, and attitudes
to effectively contribute to healthcare improvement
(3). Nursing education curricula must cover essential
areas, including foundational medical knowledge,
clinical skills, patient care, communication, and ethi-
cal principles. A well-designed curriculum is a criti-
cal component in ensuring that nurses are not only
able to provide high-quality care to their patients,
but also continue to grow professionally. Moreover,
the quality of a nursing curriculum significantly influ-
ences both the professional success of nurses and
the overall quality of patient care (4). Research has
shown that concept mapping can play a pivotal role in
developing critical thinking among nursing students.
A systematic review and meta-analysis conducted by
Yue et al. indicates that concept mapping has a posi-
tive impact on both the affective dispositions and
cognitive skills related to critical thinking in nursing
education. However, further high-quality research is
needed to comprehensively evaluate this method (5).

In light of rapidly changing global dynamics, sig-
nificant shifts have occurred in societal structures,
healthcare services, and nursing education. To keep

pace with these developments, nursing education
must remain dynamic and continually evolve. The
COVID-19 pandemic has highlighted the need for
flexibility and rapid adaptation in nursing education
globally. As healthcare systems grappled with un-
precedented demands, some countries implemented
accelerated training programs for nurses to meet ur-
gent workforce needs. To keep pace with these de-
velopments, nursing education must remain dynamic
and continually evolve (6). Developing nursing cur-
ricula is an ongoing, iterative process that involves
adapting existing activities and assignments, and at
times requires a complete restructuring of the cur-
riculum to ensure that it remains relevant and effec-
tive in addressing healthcare needs (7). The ongoing
improvement, updating, and strengthening of nurs-
ing curricula are necessary to ensure the provision
of advanced and high-quality nursing care. Studies
that focus on curriculum revisions and updates play
a pivotal role in educating qualified nurses who can
meet the growing and diverse needs of the health-
care profession (8).

To create comprehensive nursing curricula, educa-
tional institutions must regularly assess various
aspects of their programs. One effective method
of such assessment is comparative studies. These
studies examine the curricula of different countries,
facilitating scholarly exchanges and enabling the lo-
calization of findings to improve existing programs
or develop new ones. The insights gained from com-
parative studies also provide valuable guidance for
those designing and implementing nursing curricula,
helping to ensure that these programs are aligned
with the specific healthcare needs of society (5,10).
The selection of Croatia and Turkey for this compara-
tive analysis stems from their active involvement in
the Erasmus program, which encompasses not only
nursing students but also faculty members. This
participation facilitates educational exchanges that
provide a rich context for evaluating and understand-
ing the nuances of nursing education across different
regulatory and cultural landscapes.

The SPICES model, which stands for Student-cen-
tered learning, Problem-based learning, Integrated
teaching, Community-based education, Elective
studies, and Systematic approaches, offers a modern
framework essential for adapting nursing education
to global healthcare demands. This model promotes a
flexible, engaging, and holistic educational approach
crucial in preparing nursing students to face contem-
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porary health challenges (11). In Turkey, programs
like those at Yozgat Bozok University are designed to
balance theoretical knowledge with practical applica-
tions. Croatian nursing programs, exemplified by the
University of Applied Health Sciences Zagreb, adhere
to a standardized core curriculum set by the Minis-
try of Education, in line with EU directives, to ensure
consistent and high-quality education that prepares
students for professional practice within and beyond
Croatia.

Although several comparative studies in the litera-
ture focus on nursing curricula, most involve compari-
sons between Iran and other countries (9,12). How-
ever, a comparison between Croatia, a member of the
European Union, and Turkey, a country that serves
as a bridge between the Middle East and Europe, of-
fers a unique opportunity to explore the differing ap-
proaches to nursing education in these two regions.

Aim

This study aims to conduct a comparative analysis of
the nursing curricula in the Republic of Croatia and
the Republic of Turkey, with the aim of identifying
key differences and similarities that can inform fu-
ture curriculum development.

Methods

Study design

This study employed a descriptive-comparative de-
sign, guided by the SPICES model, to compare the
nursing curricula of undergraduate nursing programs
in the Republic of Croatia and the Republic of Turkey.
In Croatia, the undergraduate nursing program follows
a standardized core curriculum set by the Ministry of
Education and implemented nationwide. This provides
a basis for comparison with the nursing curriculum

in Turkey, allowing for an examination of how each
system addresses the challenges of modern health-
care education. The SPICES model emphasizes six key
domains: Student-centered learning, Problem-based
learning, Integrated or inter-professional teaching,
Community-based education, Elective studies, and
a Systematic or planned approach (11). This model
served as the conceptual framework for the compari-
son between the two educational systems.

Data collection

Data were obtained from official curriculum docu-
ments, course descriptions, and relevant academic
literature from the University of Applied Health Sci-
ences Zagreb in Croatia and Yozgat Bozok University
in Turkey. The data collection process was structured
to identify and extract information related to the key
components of each institution’s nursing curriculum,
with a particular focus on the six domains outlined
by the SPICES model.

Data analysis

The collected data were systematically analyzed and
categorized according to the six domains of the SPIC-
€S model. This analysis involved a detailed compari-
son of similarities and differences between the two
curricula within each domain.

The courses included in this analysis were selected
based on their alignment with specific elements of
the SPICES model. Each course was categorized ac-
cording to the educational strategies it most effec-
tively exemplified, highlighting the degree to which
each course adhered to the principles of student-cen-
tered learning, problem-based learning, integrated or
inter-professional teaching, community-based edu-
cation, elective studies, and a systematic approach.

The assessment of course alignment with the SPICES
model was conducted by faculty members from both
the University of Applied Health Sciences Zagreb in
Croatia and Yozgat Bozok University in Turkey. Fac-
ulty members evaluated the courses with respect to
their learning outcomes, content, teaching methods,
and assessment criteria, ensuring that each course
was appropriately classified according to the SPICES
elements it best represented. The final step in the
analysis involved interpreting the data to identify
key points of convergence and divergence between
the curricula.
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Ethics

The study was conducted in accordance with the es-
tablished ethical standards for educational research.
Given that no personal or sensitive data were col-
lected and the study was based solely on publicly
available curriculum information, ethical approval
was not required. The study did not involve human
participants, ensuring compliance with ethical guide-
lines and the protection of personal data.

Results

The results of the comparative analysis are displayed
in two tables. Table 1 summarizes the alignment of
Yozgat Bozok University's courses with the SPICES
model, categorizing courses under the headings of
Student-centered Learning, Problem-based Learning,
Integrated Teaching, Community-based Education,
Elective Studies, and Systematic Approach. Table 2
presents information for the University of Applied
Health Sciences Zagreb, showing how each course
fits into the SPICES framework.

Student-based strategy

The student-based strategy, as one of the key com-
ponents of the SPICES model, shifts the responsi-
bility for learning to the student, fostering active
learning. This approach contrasts with the tradi-
tional, teacher-centered model and promotes high-
er-order cognitive skills, including critical thinking.
The five stages of the student-based strategy are
as follows:

e Stage 1: The student follows a prescribed pro-
gram with no consideration of individual needs
or preferences.

e Stage 2: The course coordinator considers
the students’ needs and preferences during
course planning but maintains the prescribed
program.

e Stage 3: The course coordinator tailors courses
based on both institutional preferences and
student input, while students are responsible
for implementing learning activities.

e Stage 4: Students actively participate in both
planning and implementation phases of the
curriculum.,

e Stage 5: Students are involved in all stages,
from planning and implementation to assess-
ment (13).

At Yozgat Bozok University in Turkey, the curriculum
remains largely educator-centered. Faculty mem-
bers define learning objectives and course content,
conveying theoretical knowledge through lectures
and practical sessions. While students play an active
role in clinical practice (particularly in case manage-
ment and patient care planning), the overall learning
process is still predominantly guided by instructors.
Based on this structure, the Turkish curriculum aligns
with Stage 2, where student preferences are con-
sidered, but the educational process remains largely
predefined.

The University of Applied Health Sciences Zagreb
in Croatia operates at Stage 2 of the student-based
strategy. In Croatia, the curriculum complies with EU
Directives 2005/36 and 2013/55, which mandate
specific competencies for nursing graduates. While
students have limited input on course content, they
are expected to engage actively with learning mate-
rials, especially during clinical placements (14, 15).

Problem-based strategy

The problem-based strategy emphasizes solving re-
al-life problems as a central aspect of learning. This
approach promotes active learning, enabling stu-
dents to apply theoretical knowledge in practical set-
tings, thus fostering analytical and problem-solving
skills. The five stages of problem-based learning are;

e Stage 1: General rules and concepts are taught
without practical examples.

e Stage 2: Administrative rules are introduced,
but there is no structured program for their
application.

e Stage 3: The applied rules are introduced
through examples or problem-solving exercises.

e Stage 4: Problem-solving becomes the focus
of learning activities.

e Stage 5: Real-world problems are used to
teach inferential rules and concepts (13).

In Turkey, problem-based learning is not systemati-
cally applied across the curriculum. However, in key
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Table 1. Classification of activities in Yozgat Bozok University, Turkey, according to SPICES model

Institution

University of
Yozgat Bozok,
Yozgat, Turkey

Student-
centred
learning

Evaluation of
health |, Evaluation
of health Il
Fundamentals of
nursing, Internal
medical nursing,
Surgical medical
nursing, Nursing
in obstetrics and
gynaecology,
Paediatric
Health and
Disease Nursing,
Psychiatric Nursing,
Public health
nursing, Nursing
management,
Nursing practice I:
internal diseases
nursing, Nursing
practice II: surgical
diseases nursing,
Nursing practice
Ill: obstetrics,
women'’s health,
and diseases,
Nursing practice
IV: paediatric
health and
disease nursing,
Nursing practice
V: Psychiatric
Nursing, Nursing
practice VI: public
health nursing,
Pain Management
Nursing,
Intensive care
nursing, Physical
examination,
Evidence-based
nursing, Protecting
and improving
health, Turkish
language |,
Turkish language
II, Professional
English I,
Professional
English Il, Foreign
language |
(English), Foreign
language Il
(English)

Problem-
based
learning

Research in
nursing, First aid
and emergency
care, Teaching
in nursing, Safe
Medication
Practices,
Emergency nursing
Pain Management
Nursing, Dialysis
nursing, Disaster
nursing, Intensive
care nursing,
Nursing
management of
chronic diseases in
disasters, Ostomy
and wound care,
Nursing
rehabilitation,
Nursing
Occupational,
Health nursing,
Forensic nursing,
Palliative nursing
care, Geriatric
nursing care,
Technology
Nursing, Nursing
Informatics,
Nursing process,
Reproductive
health nursing

Integrated
or inter-
professional
teaching

Principles of
Atatirk and history
of revolution
|, Psychology,
Basic computer
Technologies,
Anatomy, Histology,
Physiology,
Biochemistry,
Physical education
I, Fundamentals
of cyber security,
Foreign language
| (English),
Principles of
Atatirk and history
of revolution II,
Microbiology-
Parasitology,
Career planning,
Pathology, Physical
Education Il
Nutrition, Foreign
Language Il
(English), Elective
course outside the
field |, Professional
English I,
Pharmacology,
Professional
English I,
Biostatistics,
Elective course
outside the field
II, Self-awareness
and communication
methods,
Infectious diseases,
Complementary
and Alternative
Therapies,
Symptom
management,
Physical
examination,
Protecting and
improving health

Community
based
education

Individual audit
collection methods,
Nutrition of public
health, Ethics
and deontology
in nursing,
Health sociology,
Epidemiology,
Transcultural
nursing, Nursing
and family, Gender
and health, Home
care nursing,
Rehabilitation
nursing,
Occupational
health nursing,
Protecting and
improving health,
Public health
nursing, Nursing
management,
Evaluation of
health |, Evaluation
of health Il,
Fundamentals of
nursing, Internal
diseases nursing,
Surgical diseases
nursing, Obstetrics
and gynaecology
Nursing, Paediatric
health and
disease nursing,

Psychiatric Nursing,

Public health
nursing, Nursing
management,
Nursing practice
I: Internal medical
nursing, Nursing
practice II: surgical
diseases nursing,
Nursing practice
IIl: obstetrics,
women'’s health,
and diseases,
Nursing Practice
IV: Paediatric
health and
diseases nursing,
Nursing practice V:
Psychiatric nursing,
Nursing practice
VI: public health
nursing

Elective
studies

Innovation in
nursing, Pain
Management
Nursing,
Complementary
and alternative
therapies,
Disaster nursing,
Approach to
disabled individual,
Intensive care
nursing, Ostomy
and wound care
nursing, Evidence-
based nursing,
Professionalism
in nursing,
Reproductive
health nursing

Systematic
or planned
approach

Adolescent and
problem behaviors,
Child and culture,
Child values and
communication
with the child,
Pain management
nursing, Dialysis
nursing, Disaster
nursing,
Transcultural
nursing, Symptom
management,
Paediatric
emergencies,
Management of
chronic diseases in
disasters, Newborn
nursing, Home care
nursing, Psychiatric
nursing in general
clinics, Forensic
nursing, Evidence-
based nursing,
Evaluation of
health |, Evaluation
of health Il
Fundamentals of
nursing, Internal
medical nursing,
Surgical diseases
nursing, Obstetrics
and gynaecology
nursing, Paediatric
health and diseases
nursing, Psychiatric
health nursing,
Public health
nursing, Nursing
management,
Nursing practice I:
internal diseases
nursing, Nursing
practice |I: surgical
diseases nursing,
Nursing practice
II: obstetrics,
women'’s health,
and diseases,
Nursing practice
IV: child health and
diseases nursing,
Nursing practice V:
Psychiatric health
and diseases
nursing, Nursing
practice VI: public
health nursing,
Intensive care
Nursing, Physical
examination,
Evidence-based
nursing, Protecting
and improving
health
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Table 2. Classification of activities in University of Applied Health Sciences Zagreb, Croatia,

Institution

University of Applied
Health Sciences, Zagreb,
Croatia

Student-
centred
learning

Fundamentals of nursing
care
Nursing process
Clinical nursing practice 1
Communication skills
Interpersonal relationships
in nursing
Professional development
in nursing
Basic emergency medical
procedures
Evidence-based nursing
care
Clinical nursing practice 2
Child nursing care
Maternal and newborn
nursing care
Nursing care of
neurological patients
Adult nursing care 1
Citing and referencing
in academic writing for
health studies students
Fundamentals of clinical
transfusion medicine
Prevention in dental
medicine
Natural nutrition -
breastfeeding
Nursing and public media
Pain management
Mental health protection
for children and
adolescents
Intensive care nursing for
children
Nursing care of chronically
ill children
Oncology nursing care
Clinical nursing practice 3
Fundamentals of nursing
research
Palliative nursing care
Adult nursing care 2
Nursing care for people
with disabilities
Psychiatric nursing care
Geriatric nursing care
Home nursing care
Community nursing care
Socially beneficial learning
Emergency situations in
psychiatry
Croatian sign language
Family nursing care
Technology in nursing
practice
Nursing care in
explantation/
transplantation
Intensive care unit nursing
Nursing care for addicts
Diagnostic nursing care

according to SPICES model

Problem-
based
learning

Nursing process
Patient safety in
healthcare institutions
Teamwork in nursing
Evidence-based nursing
care
Basic emergency medical
procedures
Communication skills
Organization,
management, and
administration in nursing
Nursing and public media
Social psychology in
healthcare
Pain management
Mental health protection
for children and
adolescents
Sociology of health
Health Psychology
Fundamentals of nursing
research
Palliative nursing care
Health education with
methods of teaching and
learning
Nursing care for people
with disabilities
Psychiatric nursing care
Nursing care in the
community
Geriatric nursing care
Service learning
Emergency situations in
psychiatry
Nursing care for addicts
Nursing care of school-
aged children

Integrated
or inter-
professional
teaching

Anatomy
Dietetics
Pharmacology
Philosophy and ethics in
nursing
Physiology
Informatics in nursing
Communication skills
Microbiology with
parasitology
Fundamentals of physics,
radiology, and radiation
protection
Fundamentals of
medical chemistry and
biochemistry
Social and health
legislation
Lifespan psychology
Foreign language
Fundamentals of nursing
care
Nursing process
Clinical nursing practice 1
Dermatology
(Gynaecology and
obstetrics
Hygiene and epidemiology
Infectology
Internal medicine
Public health
Neurology
Child nursing care
Maternal and newborn
nursing care
Nursing care of
neurological patients
Adult nursing care |
Clinical nursing practice 2
Organization,
management, and
administration in nursing
Pathophysiology
Pathology
Paediatrics
Health sociology
Health psychology
Social psychology in
healthcare
Anaesthesiology,
resuscitation, and
intensive care
Surgery, orthopaedics, and
traumatology
Ophthalmology
Fundamentals of nursing
research
Otorhinolaryngology
Psychiatry and mental
health
Nursing care for people
with disabilities
Technology in nursing
practice
Nursing care in diagnostics
Oncology nursing care
Clinical nursing practice 3
Adult nursing care Il
Ceriatric nursing care
Nursing care for people
with disabilities
Psychiatric nursing care
Home nursing care
Community nursing care
Emergency situations in
psychiatry
Family nursing care
Nursing care in
explantation/
transplantation
Intensive care unit nursing
Nursing care for addicts
Nursing care of school-
aged children

Community
based
education

Philosophy and ethics in
nursing
Fundamentals of nursing
care
Nursing process
Professional development
in nursing
Lifespan psychology
Hygiene and epidemiology
Infectology
Internal medicine
Public health
Health sociology
Child nursing care
Maternal and newborn
nursing care
Nursing care of
neurological patients
Adult nursing care |
Health psychology
Prevention in dental
medicine
Natural nutrition -
breastfeeding
Oncology nursing care
Palliative nursing care
Health education with
methods of teaching and
learning
Adult nursing care I
Psychiatric nursing care
Geriatric nursing care
Home nursing care
Community nursing care
Emergency situations in
psychiatry
Croatian sign language
Family nursing care
Nursing care for addicts
Nursing care of school-
aged children

Elective
studies

Patient safety in
healthcare institutions
Interpersonal relationships
in nursing
English language
German language
Professional development
in nursing
Basic emergency medical
procedures
Lifespan psychology
Teamwork in nursing
Evidence-based nursing
care
Citing and referencing
in academic writing for
health studies students
Basic clinical transfusion
medicine
Prevention in dental
medicine
Natural nutrition -
breastfeeding
Nursing and public media
Social psychology in
healthcare
Pain management
Mental health protection
for children and
adolescents
Intensive care nursing for
children
Nursing care of a
chronically ill children
Oncology nursing care
Service learning
Emergency psychiatry
Croatian sign language
Family nursing care
Technology in nursing
practice
Nursing care in
explantation/
transplantation
Intensive care unit nursing
Nursing care for addicts
Nursing care of school-
aged children
Nursing care in diagnostics
Nursing care of the
neurosurgical patients

Systematic
or planned
approach

Fundamentals of nursing
care
Nursing process
Clinical nursing practice 1
Patient safety in
healthcare institutions
Basic emergency medical
procedures
Teamwork in nursing
Evidence-based nursing
care
Child nursing care
Maternal and newborn
nursing care
Nursing care of
neurological patients
Adult nursing care |
Clinical nursing practice 2
Organization,
management, and
administration in nursing
Health psychology
Fundamentals of clinical
transfusion medicine
Pain management
Mental health protection
for children and
adolescents
Intensive care nursing for
children
Nursing care of chronically
ill children
Oncology nursing care
Clinical nursing practice 3
Thesis
Adult nursing care |l
Ceriatric nursing care
Nursing care for people
with disabilities
Psychiatric nursing care
Home nursing care
Community nursing care
Emergency situations in
psychiatry
Croatian sign language
Family nursing care
Nursing care in
explantation/
transplantation
Intensive care unit nursing
Nursing care for addicts
Nursing care of school-
aged children
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professional courses, such as obstetrics, psychiat-
ric health, and paediatric nursing, problem-solving
methods are occasionally employed in small group
settings. The Turkish curriculum aligns with Stage 2,
where administrative rules are taught, but no struc-
tured problem-solving program exists.

In contrast, the University of Applied Health Scienc-
es Zagreb in Croatia employs problem-based learn-
ing at Stage 3. Real-life examples and problems are
integrated into the curriculum, particularly in clini-
cal courses, allowing students to apply theoretical
knowledge to practical situations. This approach en-
hances critical thinking and problem-solving abilities,
preparing students for real-world nursing challenges.

Integration strategy

The integration strategy in the SPICES model seeks
to connect different educational content, promoting
coherence and a deeper understanding of the mate-
rial. This can be achieved through horizontal integra-
tion (linking related disciplines) and vertical integra-
tion (connecting theoretical knowledge with practical
application). The five stages of integration are:

e Stage 1: Courses are independent in terms of
objectives, content, instructors, and methods.

e Stage 2: Coordination exists between related
courses, with instructors sharing information
and consulting with each other.

e Stage 3: Temporary or continuous coordination
is achieved, integrating content and assess-
ment across disciplines.

e Stage 4: Boundaries between disciplines begin
to blur, with multidisciplinary courses imple-
mented.

e Stage 5: Interdisciplinary and multidisciplinary
courses are fully integrated into the curricu-
lum (13).

At Yozgat Bozok University in Turkey, courses are de-
livered independently, with little horizontal or vertical
integration. Students follow a curriculum designed
independently by the Nursing Department, with in-
put from internal and external stakeholders. The
curriculum is largely organized by semester, and stu-
dents must complete at least two out-of-field courses.
Clinical practice is conducted under the supervision
of instructors, and students complete a year-long in-
ternship following their three-year coursework. The
Turkish curriculum aligns with Stage 1 of the integra-

tion strategy, where courses remain distinct in terms
of objectives, content, and teaching methods.

At the University of Applied Health Sciences Zagreb
in Croatia, the integration strategy aligns with Stage
2. Here, courses are coordinated to ensure students
understand how different subjects interrelate. Al-
though there is no full integration of content across
disciplines, efforts are made to highlight the connec-
tions between related subjects, such as anatomy and
physiology, enhancing the overall learning experience.

Community-based education strategy

The community-based education strategy integrates
theoretical knowledge with practical experiences in
community settings, helping students address real
health problems. This strategy encourages students
to engage with local populations, fostering creativity
and critical thinking about public health issues. The
five stages of community-based education are:

e Stage 1: Courses are unrelated to community
problems.

e Stage 2: Courses focus on third-level care
(hospital-based).

» Stage 3: Courses emphasize sociology and
community issues.

e Stage 4: Courses are community-based, with
real-world application of knowledge.

e Stage 5: Courses are integrated across disci-
plines, with community engagement at the
core of learning (13).

In Turkey, community-based education is incorpo-
rated through courses such as community health
nursing, transcultural nursing, and health sociology.
Students gain practical experience in primary fam-
ily health centers and schools, contributing to public
health during clinical rotations. Turkey’s curriculum
aligns with Stage 3, where courses emphasize soci-
ology and community health issues.

In Croatia, community-based education is implement-
ed at Stage 4, with a strong focus on real-world ap-
plications. Students participate in clinical rotations
in community health centres and engage in public
health initiatives, linking theoretical knowledge with
practical outcomes. The curriculum ensures students
are well-prepared to address the health needs of lo-
cal populations.
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Elective strategy

The elective strategy allows students to tailor their
education by selecting courses that align with their
personal interests and professional goals. The five
stages of the elective strategy are:

e Stage 1: All courses are compulsory.

e Stage 2: Students can select certain aspects,
such as consultants or exam schedules.

e Stage 3: Students have additional choices in
examination content.

e Stage 4: Certain topics and assessment meth-
ods are elective.

e Stage 5: Students choose their learning meth-
ods (13).

In Turkey, 33.3% of the courses are elective, with the
remaining curriculum consisting of compulsory cours-
es. Students’ feedback is incorporated into curriculum
updates. Based on this structure, Turkey is aligned
with Stage 1, where most courses are compulsory.

At the University of Applied Health Sciences Zagreb
in Croatia, the curriculum corresponds to Stage 2. Stu-
dents have the option to choose from a range of elec-
tive courses, such as teamwork in nursing and oncology
nursing, which allow them to specialize in areas of inter-
est while completing a largely predetermined program.

Systematic strategy

The systematic strategy involves a structured and
planned educational approach, ensuring that course
objectives, content, teaching methods, and assess-
ments are clearly defined. The six stages of system-
atic strategy include:

e Stage 1. Course information (objectives, con-
tent, methods, and assessment) is inaccessi-
ble to students.

e Stage 2: Course information is provided to stu-
dents.

e Stage 3: Course content and assessments are
directly linked to objectives.

e Stage 4: Objectives are tailored to assessment
needs.

e Stage 5: Continuous assessment and feedback
are provided (13).

In Turkey, nursing education starts after a competi-
tive university entrance exam. Students are vac-

cinated and evaluated for health conditions before
starting clinical practice. The curriculum is structured,
but course information is clearly communicated to
students. Turkey's curriculum aligns with Stage 2 of
the systematic strategy.

In Croatia, the curriculum is at Stage 3, with clear
alignment between course content, learning out-
comes, and assessment methods. The national ac-
creditation agency regularly evaluates nursing pro-
grams, ensuring compliance with ESG standards and
further enhancing the quality of education (16).

Discussion

This study aimed to compare the nursing curricula
at the University of Applied Health Sciences Zagreb
in Croatia and Yozgat Bozok University in Turkey us-
ing the SPICES model as a framework for analysis.
The SPICES model, originally developed over 30
years ago, remains highly relevant today, particularly
in contexts where curriculum reform is needed or
where innovative approaches to teaching and learn-
ing are being introduced. The model continues to be
regarded as one of the most valid educational strate-
gies for both developing new educational programs
and revising existing ones (17 - 20).

Research by Navab et al. (2019) underscores the im-
portance of adapting nursing curricula to meet the
evolving needs of communities, drawing on the suc-
cessful experiences of leading nursing schools that
have implemented the SPICES model (21). Such adap-
tations help ensure that nursing education remains
responsive to societal needs, particularly in prepar-
ing future nurses to meet the challenges of contem-
porary healthcare. Globalization has significantly in-
fluenced the nursing profession by impacting areas
such as nursing development, migration, and special-
ization. This shift necessitates that nursing curricula
address global health challenges and prepare nurses
for roles that transcend national boundaries. As high-
lighted in recent literature, globalization brings both
advancements in nursing practice and challenges,
including ethical considerations and the need for cul-
tural competence in patient care (22).
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A comparative study conducted on the implementa-
tion of the SPICES model in the nursing curricula of
Tehran (Iran), West (Canada), and Hacettepe (Turkey)
universities highlights significant differences in how
the model is applied across regions. The findings
suggest that the West Nursing Faculty in Canada has
more successfully implemented the model compared
to the Iranian and Turkish institutions (23). These re-
sults highlight the potential for improvement in the
application of the SPICES model in countries like Tur-
key and Iran.

The comparison of the two nursing curricula revealed
that while both countries are making efforts to align
their nursing education with the SPICES framework,
significant differences remain in how these educa-
tional strategies are implemented.

An internationally educated and professional nurs-
ing workforce is crucial for achieving positive health
outcomes. Despite global efforts to improve nursing
education, substantial diversity remains in educa-
tional standards both within and across countries
(24). In response, an international framework of
guidelines has been developed to enhance consist-
ency and quality in nursing education worldwide,
as highlighted by the World Health Organization's
State of the World’s Nursing 2020 report (25) This
framework promotes three core pillars: standardized
learning outcomes for nursing graduates, program
standards, and institutional standards, while al-
lowing adaptability to local socio-cultural contexts.
Global standards in nursing education, such as those
promoted by WHO, are crucial for reducing disparities
in healthcare quality across different regions. These
standards ensure that nursing curricula are not only
responsive to local healthcare needs but also aligned
with best practices in nursing education worldwide,
thereby fostering an internationally competent nurs-
ing workforce. The framework’s flexibility supports
the integration of globally informed best practices
into locally relevant curricula, which could be benefi-
cial for countries like Croatia and Turkey as they aim
to improve and harmonize their nursing education
systems. In Croatia, compliance with EU Directives
2005/36 and 2013/55 plays a critical role in en-
suring that nursing education adheres to European
standards. This alignment leads to a more structured
and standardized curriculum with clear expecta-
tions for both educators and students (14, 15). On
the other hand, Turkey, despite adopting the SPICES
model through its national accreditation process, still

faces challenges in fully integrating certain SPICES
strategies, particularly in fostering problem-based
learning and student-centered education. Study by
Hong and Yu demonstrated that the implementation
of unfolding case-based learning in lectures signifi-
cantly improves nursing students’ critical thinking
abilities (26). These findings suggest that integrat-
ing such innovative approaches into current curricula,
especially in Turkey, where traditional methods still
dominate, could enhance the development of critical
thinking and decision-making skills.

One of the key findings is that Turkey remains largely
at Stage 2 of both the student-based and problem-
based strategies, where student preferences are con-
sidered but the curriculum remains predominantly
predetermined and guided by faculty members. In
contrast, Croatia demonstrates a more integrated ap-
proach, especially in clinical settings where students
are encouraged to apply theoretical knowledge in
real-world environments. However, even in Croatia,
opportunities for greater student involvement in cur-
riculum design and decision-making could further en-
hance the educational experience.

The differences in how these curricula align with
the SPICES model have direct implications for nurs-
ing practice in both countries. In Croatia, the focus on
community-based education and integrated teaching
ensures that students are better prepared to address
public health challenges and work in interdisciplinary
teams. This approach is likely to result in nurses who
are more adaptable and capable of applying their
skills in diverse healthcare settings. On the other
hand, Turkey's emphasis on traditional, instructor-led
teaching may limit the development of critical think-
ing and problem-solving skills in nursing students,
which are crucial for handling complex patient care
scenarios.

As more nursing programs in Turkey undergo accredi-
tation and move towards higher stages of the SPIC-
ES model, it is expected that the quality of nursing
education will improve, leading to better-prepared
healthcare professionals. A recent comparative study
on midwifery students in Ethiopia provides empirical
support for the effectiveness of the SPICES model in
enhancing clinical reasoning. The study found that
students educated under the SPICES framework
showed significantly better clinical reasoning skills,
as measured by the Script Concordance Test (SCT),
compared to those trained in traditional curricula.
These findings suggest that implementing a SPICES-
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based approach may lead to improvements in critical
skills necessary for complex patient care, highlight-
ing the model's potential for broader application in
nursing education worldwide (27). The SPICES mod-
el's focus on problem-based and student-centered
strategies not only aligns with contemporary educa-
tional best practices but also promotes lifelong learn-
ing, which is essential for adapting to advancements
in healthcare. By encouraging active involvement
and critical thinking, this model prepares students
to tackle complex, real-world challenges they may
encounter in diverse healthcare settings. The shift
towards active learning and student involvement in
the educational process, as promoted by the SPICES
model, will likely result in nurses who are more en-
gaged in their learning and more capable of meeting
the demands of modern healthcare. Future research
could further explore the application of the SPICES
model in nursing education across diverse cultural
and institutional contexts. Comparative studies in-
volving additional countries would provide a broader
understanding of how educational strategies, such
as student-centered learning and problem-based
education, influence nursing competencies globally.

Limitations

There are several limitations to this study that should
be considered when interpreting the results. First, the
analysis was limited to two universities - Yozgat Bo-
zok University in Turkey and the University of Applied
Health Sciences Zagreb in Croatia - thus restricting the
generalizability of the findings. A broader study that in-
cludes more universities from both countries would pro-
vide a more comprehensive understanding of how the
SPICES model is implemented across different institu-
tions. Additionally, the study relied on publicly available
curriculum documents and did not involve direct obser-
vation or qualitative interviews with faculty members
or students. Another limitation is the potential cultural
differences between the two countries, which may in-
fluence how certain educational strategies are imple-
mented. For example, the emphasis on problem-based
learning may differ significantly based on cultural
expectations of teaching and learning, as well as the
healthcare challenges unique to each country.

Conclusion

This study provides a comparative analysis of the nurs-
ing curricula at the University of Applied Health Sci-
ences Zagreb in Croatia and Yozgat Bozok University in
Turkey using the SPICES model as a framework. The re-
sults highlight both similarities and differences in how
the SPICES strategies are implemented in Croatia and
Turkey, with Croatia demonstrating a more structured
and EU-aligned approach, while Turkey is in the pro-
cess of improving its curriculum through accreditation
and alignment with international standards. Despite
both countries making efforts to modernize nursing
education, challenges remain, particularly in the ar-
eas of problem-based learning and student-centered
approaches, which are more prevalent in Croatia. The
findings suggest that further efforts are needed, par-
ticularly in Turkey, to fully implement the SPICES model
to foster active learning and critical thinking, essential
for modern nursing practice.

The study emphasizes the importance of continuous-
ly updating nursing curricula in response to evolving
healthcare needs. By aligning more closely with the
SPICES model, both countries can enhance the quality of
nursing education, better preparing graduates to meet
the demands of contemporary healthcare environments.
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Conclusion. It has been shown that a significantly
higher number of nurses exhibit high self-esteem.
Furthermore, it was shown that emotional compe-
tence is a predictor of self-esteem in nurses, while
among the examined sociodemographic variables,
the level of education and duration of employment
are important indicators as well.

Introduction

Self-esteem involves an emotional evaluation of
oneself (1). It represents the assessment of a per-
son's beliefs and feelings regarding their abilities and
self-worth (2). It can also be understood as a person-
al judgment of one’s value as an individual (3).

The formation of self-esteem starts in childhood and
adolescence, however various individual, environmen-
tal, and social factors significantly influence its devel-
opment (4). It is the product of interactions with sig-
nificant others such as parents, siblings, friends and
the environment in general, and is therefore deter-
mined by the quality of interactions and experiences
(4). Parental and peer support, self-rated competence
in important areas, and the person’s attachment play a
major role in the development of self-esteem in a per-
son (5). Conversely, low self-esteem may arise from
inadequate maternal acceptance, as well as from be-
ing exposed to negative social environments. Factors
such as a history of child abuse, critical feedback from
important individuals regarding one's abilities, and
family conflicts and dysfunction can play a role in the
formation of low self-esteem (6). Alternative causes
of low self-esteem include discrepancies between
various aspects of oneself, such as the gap between
one's ideal self and actual self. Children exhibit lower
self-esteem if they perceive themselves as not com-
petent in a subject during their education and place
less value on it (7).

The importance of self-esteem in nursing can be seen
through the improvement of the process of psycho-
logical resilience (8). Research to date has demon-
strated that during the COVID 19 pandemic, resilience
was influenced by various personal characteristics,
including self-esteem (9). On the other hand, im-
paired self-esteem can lead to adverse psychological

consequences, such as poor social interactions and a
reduced ability to cope with challenges (10). Addition-
ally, strong self-esteem in nurses reflects authentic-
ity and signifies their capability to employ empathy,
foster collaboration, and build positive relationships
with both patients and peers (11). Self-esteem plays a
pivotal role in linking work responsibilities to job satis-
faction and overall performance (12).

Emotional competence

Emotional competence serves as a crucial asset for
promoting human growth (13) and can be defined
as ‘'the ability to successfully attain adaptive goals
in situations that evoke strong emotions’ (14). Emo-
tional competence refers to the ability to success-
fully apply the principles of emotional intelligence
in everyday situations to effectively manage teams,
build interpersonal relationships, and interact posi-
tively with individuals and groups (15). Therefore,
emotional competence is an important prerequisite
for healthy and mutually beneficial social relation-
ships (14). The very emergence and development of
emotional competence begins in childhood, where
children are most favored through supportive and
nurturing interactions and environments from par-
ents, and later from teachers (16).

Emotional competence may be important for nursing,
where nurses operate daily in emotionally demand-
ing situations that include caring for patients, their
families, and working in multidisciplinary teams (17).
According to research, emotional competence allows
nurses to better understand and manage their own
emotions (17,18). Through the effective control of
emotions and the development of positive relation-
ships, emotional competence enables nurses to pro-
vide better quality and more humane health care, but
also to build better interpersonal relationships with
colleagues (17).

The relationship between self-esteem
and emotional competence

As the role of emotional competence in building
self-esteem has not been researched sufficiently,
research has mainly been based on emotional intel-
ligence, which is not the same construct as emo-
tional competence. The relationship between these
two constructs is known, but not in the direction of
emotional competence - self-esteem, but vice versa,
where it has been shown that low self-esteem can
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be a cause of psychological distress and can reduce
the emotional competence of the subject. Enhancing
self-esteem would boost the chances of developing
emotional competence, indicating that the individual
would function effectively within their environment
(19). As seen earlier, both constructs are important in
interpersonal relationships that are the core of any
helping profession, including nursing. Therefore, it is
important to explore the relationships between the
above constructs in order to gain a more detailed in-
sight into their interaction among nurses.

Aim

1. To examining self-esteem in nurses

2. To examine the contribution of sociodemo-
graphic and job-related variables and emotion-
al competence to self-esteem in nurses.

Methods

A cross-sectional study was conducted. The study in-
volved a total of 306 nurses who took part in the re-
search. The study was conducted from July to August
2021 via Google Forms. In order to recruit respond-
ents, the questionnaire was shared via social network
groups (Viber, WP, Facebook, Instagram). The objective
of the research was clarified to the participants in the
opening section, where they were guaranteed com-
plete anonymity. This was achieved by ensuring that
no personal data from the respondents was collected.
All respondents also had to consent to the study in the
first question. To ensure that respondents did not re-
spond to the questionnaire multiple times, they were
required to register using their email; however, no
email addresses were stored. Additionally, to confirm
that participants resided in the Republic of Croatia and
were employed as nurses, two verification questions
were included after obtaining consent: ‘Do you live in
the territory of the Republic of Croatia?’ and ‘Are you
an employed nurse?’.

Instruments

A questionnaire consisting of three parts was used
in the study.

The first part related to sociodemographic questions:
gender, age, marital status, education, and manage-
rial position at work.

The Rosenberg Self-Esteem Scale (RSS) comprises
ten statements that assess overall self-esteem. Par-
ticipants respond to these statements using a five-
point Likert scale (1 = | totally disagree to 5 = | totally
agree), and the overall score is determined by adding
together the responses for all ten statements. Five
of the items are in the positive direction and five
in the negative direction, the negative ones had to
be recoded, i.e. they are scored in reverse. The total
is the sum of all responses and the possible range
is from 10 to 50, with a higher number indicating
higher self-esteem. Self-esteem scores can also be
categorized in a way where a score of less than 23
indicates low self-esteem, 23 - 34 indicates average
self-esteem, and a score greater than 34 indicates
high self-esteem (20). The reliability coefficient for
RSS on the sample of this study is 0,86.

The Emotional Competence Questionnaire (UEK-15)
is made up of 15 items that form a single component.
Respondents evaluate their answers using a five-
point Likert-type scale (1 = not at all, 5 = completely
YES), and the total score is calculated by adding the
scores of all items. Scores can range from 15 to 75,
with a higher score reflecting a greater level of emo-
tional competence (21). The reliability coefficient for
the UEK-15 in this study's sample is 0.88.

Statistics

Descriptive statistical methods were used to describe
the frequency distribution of the examined variables.
Numerical data were described by arithmetic mean,
range and standard deviation. Normality of distribu-
tion of numerical variables was tested by Kolmogo-
rov-Smirnov test (p>0.05). Linear regression analysis
(enter method), was performed to determine the pre-
dictors of self-esteem (VIF = 1,027 - 4,623; Durbin
-Watson 1,536). The Chi-square test (y? test) was uti-
lized to assess if there was a significant variation in
the distribution of categorical variables. To avoid Type
| error, the Bonferonni correction (0.05/3 = 0.0166)
was used for the Chi-square test, and a significant
statistical difference was considered to be a value
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less than p<0.016. In order to determine the con-
nection between Self-esteem and sociodemographic
variables and emotional competence, Pearson (emo-
tional competence), Spearman (professional qualifi-
cation, length of employment in the profession, age)
and Point Biserial correlations (gender, management
position) were used. A significance level for regres-
sion analysis of p<0.05 was adopted. The G*Power
software indicated that at least 85 participants, with
4 predictors, were necessary to achieve a test power
of 0.8 for linear regression analysis. As 306 respond-
ents participated in the study, this criterion was also
met. The statistical package JASP, version 0.19.3 was
used for data processing.

Results

In the studied sample, the majority of respondents
were female (285, 93.1%), aged 35 to 44 (98, 32%),
with higher education (150, 49%), with 26 or more
years of work experience (81, 26.5%), not in man-
agement positions (249, 81.4%) (Table 1).

Arithmetic mean of Self-Esteem (RSS) was M=40.810,
while that of emotional competence was M=61.281.
The results of both self-esteem and emotional com-
petence in this sample are high (Table 2).

The results showed that the highest number of re-
spondents was in the high self-esteem group (254,
83%). It was also shown that there were significantly
more respondents with high self-esteem compared
to respondents with average (p<0.001) and low self-
esteem (p<0.001), and significantly more respond-
ents with average compared to low self-esteem
(p<0.001) (Table 3).

The results showed that self-esteem is low posi-
tively related to the age of the examinee (p=0.002),
professional education (p=0.005) and length of ser-
vice in the profession (p=0.001), while it is moder-
ately positively related to emotional competence
(p<0.001) (Table 4).

Table 1. Demographic characteristics of the

participants

N (%)

Gender male 21 (6.9)
female 285(93.1)

Age 18-24 30(9.8)
25-34 96 (31.4)

35-44 98 (32)

45 -54 57 (18.6)

55 and older 25 (8.2)

Professional secondary education 96 (31.4)
qualification higher education 150 (49)
University, college 60 (19.6)

<1 16 (5.2)

Length of . 1-5 59 (19.3)

employment in

the profession 6-15 74 (24.2)
16 - 25 74 (24.2)

26 and more 81 (26.5)

Ma;jgfig‘f”t ves 57 (186)
no 249 (81.4)

Note: n-Number of respondents, % - Percentage

Table 2. Descriptive statistics of UEK 15 and
RSS scale results

M (range) SD
40.810 (20-50) 6.469

61.281(39-75)  7.635
Note: M-Mean, SD - Standard Deviation

Self-esteem
Emotional competence

Table 3. Distribution of RSS scale scores

Self-esteem N (%)
low 2 (0.7)
average 50(16.3)
highly 254 (83)
x p
low - average 44308 <0.001
low - highly 248.063 <0.001

136.895 <0.001

Notes: n - Number of respondents, % - Percentage, " Chi square test

average - highly
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Table 4. Association of self-esteem with

sociodemographic variables and emotional

competence
Self-Esteem
My -0.076
Gender P
p 0.185
p 0.173
Age

p 0.002

Professional p 0.159
qualification p 0.005
Length of P 0.195

employment in

the profession p 0.001
Management Moo -0.112
position P 0.051
Emotional 0.569
competence D <0.001

Notes: - Pearson correlation coefficient; r_, - Point Biserial correlations;
p - Spearman correlations; p - Statistical significance;

Table 5. Results of regression analysis -
Self-esteem as a dependent variable

Multivariate B t Adjusted
analysis p R?
(Constant) 3.376 0.001 0.361
Emotional 5 545 17705  <0.001

competence
Age -0.051 -0.520 0.604
Professional 11, ;407  0.017
qualification
Length of
employment 531 2355  0.019
in the
profession

Note: p - statistical significance; B - regression coefficient; t - the size of the
difference relative to the variation in sample data; Adjusted R? - Adjusted
coefficient of determination

Table 5 shows the results of the regression analysis,
where self-esteem was taken as the dependent vari-
able, while the independent variables were those that
proved to be significant in correlations with self-es-
teem (Table 3), age, professional education, length of
service in the profession and emotional competence.
The variables included significantly explain 36.9%
of the variance in self-esteem (Adjusted R?=0.361,
p<0.001). The variables of emotional competence
(p<0.001), professional qualifications (p=0.017) and

length of service (p=0.019) were found to be signifi-
cant predictors. Looking at the B coefficient, it is clear
that all of the above variables contribute positively
to self-esteem in nurses (Table 5).

Discussion

One objective of this research was to assess the self-
esteem levels among a group of nurses. The findings
revealed that a notably larger number of nurses pos-
sess high self-esteem. These results align with ear-
lier studies conducted on nurse populations, which
indicated elevated self-esteem levels (22, 23). A po-
tential explanation for these findings could be that,
even with their concerns, nurses diligently persist in
delivering health care services and engaging in vari-
ous professional tasks, potentially enhancing their
self-esteem.

Due to emotionally demanding workplace of nurses,
including dealing with difficult moments in the lives
of patients, chronic illnesses and death, self-esteem
serves as a crucial protective factor, safeguarding
nurses from psychological harm (22). In such condi-
tions, high self-esteem is important because it pro-
vides resilience and allows easier handling of work
challenges (22). Self-esteem of individuals can lead
to their self-confidence, socialization and good re-
lations with other people (24), and can influence a
person's professional behavior, better coping with
professional challenges. It encourages motivation to
achieve professional goals and contributes to a more
positive approach to work (24). That is why it is im-
portant for health professionals to pay attention to
self-esteem, and to continuously monitor and work
on its improvement, because not only will they have
better and more motivated employees, they will also
be healthier due to reduced risk of burnout (24).

One of the goals of this research was to explore how
sociodemographic and business factors, along with
emotional competence, relate to self-esteem among
nurses. It was shown that significant predictors of
self-esteem in nurses, in addition to sociodemo-
graphic variables, were professional qualifications
and length of employment in the profession. The re-
sults are consistent with previous research (25 - 28),
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which showed that there is a positive relationship
between academic success and self-esteem. How-
ever, it should be noted that the aforementioned re-
search was not conducted on samples of nurses. The
reasons for the aforementioned results could be that
higher education provides a sense of achievement
and competence in nurses, which can be an impor-
tant factor in self-esteem (29).

Another significant predictor of self-esteem among
sociodemographic variables was the length of work
experience. This outcome may be explained through
the Conservation of Resources (COR) principle (30),
which states that someone with high self-esteem
may also act in ways to protect this resource, such
as working hard to succeed at work, gaining approval
from superiors and coworkers, and avoiding highly
stressful situations at work (31).

It is also possible that people with higher self-es-
teem tend to behave more openly, which helps them
build and maintain positive interpersonal relation-
ships, thus increasing their sense of connection with
others. On the other hand, people with lower self-es-
teem often show reservedness to protect themselves
from possible emotional rejection (32). The above is
important because nurses with more experience can
develop skills and professional competences at work,
which through professional performance can have an
effect on better self-confidence among them (33).

It is important to note that managerial position did
not prove to be a significant predictor of self-esteem,
although previous research has indicated that there
may be a positive relationship between higher job
positions and self-esteem (34), as employees with
high self-esteem feel competent and self-reliant, and
have better productivity, which affects their career
advancement (34). However, as the aforementioned
research was not conducted on a sample of nurses,
it is possible that there are specific factors in the
nursing profession that influence the perception of
self-esteem regardless of hierarchical position, and
it is important to conduct further research that could
shed light on the aforementioned uncertainties.

The third significant predictor of nurses’ self-esteem
was shown to be emotional competence. There is no
research on this topic on a sample of nurses, how-
ever, the relationship of these constructs was inves-
tigated on other samples of respondents and they
were shown to be significant (35,36). The close re-
lationship between emotional competence and the

affective aspect of self-awareness and psychological
well-being — specifically, how individuals emotionally
perceive their own worth and identity — may help ex-
plain these outcomes. Positive emotions are linked
to both general and individual self-esteem, and they
can be sparked by comprehending and controlling
emotions during the self-evaluation process (35,37).

As mentioned in the introduction, emotional compe-
tence is important in interaction with other people,
i.e. it enables positive relationships with others. The
above contributes to strengthening feelings of sup-
port and acceptance, which are directly related to
self-esteem (38,39). Emotional competence includes
skills such as self-awareness, emotional regulation,
social skills, and empathy (38,39) that enable nurses
to build trust and quality relationships in the work-
place with both colleagues and patients. Good com-
munication and creation of a positive environment
can help grow nurses' self-esteem resulting from a
better feeling at work (40). Emotional competence is
perceived as a key concept pertaining to emotional,
social, and behavioral adaptation, which enables
nurses to effectively navigate various emotional,
social, and behavioral challenges, thereby shielding
them from emotional strain over time (41). These
factors decrease the likelihood of experiencing emo-
tional stress (42) and might lead to an improved self-
view (42), as those with low self-esteem might not
possess the coping skills needed to manage stressors
from their environment (42). Therefore, the above in-
dicates how important emotional competence can be
in nursing work, and how it, along with self-esteem,
can be a key factor in maintaining healthy relation-
ships with colleagues and patients. Therefore, it is
important to further research these constructs in
order to gain better insight into the key aspects of
their mutual connection.

Future research could focus on identifying specific
mechanisms through which emotional competence
influences the development and maintenance of
self-esteem in nurses, as well as on the way in which
both of these constructs contribute to job satisfac-
tion and stress resistance. It would also be interesting
to see how the above constructs can affect patient
satisfaction with the quality of healthcare provided.
Additionally, future research should explore profes-
sional self-esteem, as it is a distinct construct from
general and personal self-esteem. Given its stronger
connection to the work environment, professional
self-esteem could serve as a more precise criterion
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for evaluating job-related predictors and their impact
on employees’ well-being and performance.

One major limitation of the research is its online for-
mat, which introduces potential bias as participation
requires internet access and familiarity with navi-
gating the questionnaire. Furthermore, completing
the questionnaire online does not allow for personal
contact with the researcher, reducing opportunities
to clarify questions or verify the authenticity of re-
sponses, ultimately affecting the overall quality of
the study.

Conclusion

Consequently, it can be inferred that a notably larger
proportion of nurses demonstrate elevated self-es-
teem. Additionally, emotional competence has been
identified as a key factor in predicting self-esteem
among nurses, with the important sociodemographic
predictors being education level and duration of em-
ployment in the field.
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Abstract

Introduction. Nursing students’ preparedness for
entering their professional careers is crucial for en-
suring quality healthcare.

Aim. To evaluate the self-perceived preparedness of
final-year nursing students as they transition into
the nursing profession focusing on clinical competen-
cies, evidence-based practice, administrative skills,
and patient-centered care.

Methods. A cross-sectional observational study was
conducted among 200 final-year nursing students
from the Catholic University of Croatia and the Uni-
versity of Applied Health Sciences. Data were collect-
ed using the Professional Preparedness of Nursing
Students (PPNS) questionnaire.

Results. Most respondents rated their readiness as
excellent. This perception was more prevalent among
graduate students (54.2%) compared to undergradu-
ate students (44.4%). Part-time students reported
significantly higher levels of perceived readiness
compared to full-time students (77.94 vs. 71.50).

Conclusion. Final-year nursing students feel ade-
quately prepared to enter the nursing profession and
commence their professional practice. These findings
highlight the importance of recognizing diverse stu-
dent experiences and needs in designing educational
programs to enhance professional competence.
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Introduction

Globally, healthcare systems are navigating unprec-
edented challenges in delivering effective care.
Changes in healthcare have created demanding
working conditions that strain the continuity and
quality of services (1). At the same time, the need
to provide high-quality, evidence-based care to pro-
tect public health has become more urgent (2). These
shifts affect all stakeholders in healthcare, from man-
agement and frontline staff to students and auxiliary
personnel.

Nursing students, who spend a substantial portion of
their training in clinical settings, are highly exposed
to these pressures. Educators tasked with preparing
future nurses recognize the complexities of clinical
environments and their influence on student devel-
opment (3). Clinical practice provides students with
essential exposure to patient care realities. However,
ensuring that students are adequately prepared for
these experiences is becoming increasingly challeng-
ing, undermining the ability to maintain high stand-
ards of care and patient safety (4, 5).

Nursing education integrates theoretical knowledge
with clinical training, aiming to develop students
with critical skills and foster clinical reasoning. Clini-
cal placements are pivotal, offering students op-
portunities to develop hands-on experience and
problem-solving capabilities at the bedside (6). The
effective evaluation and ongoing enhancement of
clinical education are essential to bridge existing
gaps and attain educational objectives, particularly
in the training of competent healthcare providers (7).
One significant approach to this process is self-as-
sessment, which allows students to critically evalu-
ate their own clinical performance. This method has
been recognized as a valuable tool for improving
learning outcomes (8). Furthermore, understanding
students’ perspectives on their training experiences
offers critical insights that can inform the refinement
of educational programs (9).

Despite the emphasis on clinical education, research
indicates that many students fail to acquire suffi-
cient clinical experience. For instance, studies in Shi-
raz and Tehran reported inadequate clinical environ-
ments and a lack of essential skills for safe practice
among nursing students (10, 11). Similar findings

in Kurdistan and Shahroud revealed gaps in compe-
tencies and clinical skills, respectively (12, 13). The
transition from student to practicing nurse presents
additional challenges.

Newly graduated nurses often face a steep learn-
ing curve as they adapt to organizational protocols,
policies, and tools unfamiliar from their training (14).
Duchscher describes this transition as a process of
professional socialization, characterized by learning
the skills, knowledge, and values of nursing culture
(15). New graduates often report difficulties with pri-
oritization and fulfilling their roles, leading to frustra-
tion and a sense of being ill-prepared (16). The tran-
sition from nursing education to professional practice
is further complicated by organizational challenges
and the high expectations placed upon newly gradu-
ated nurses by senior colleagues. This dynamic often
leads to culture shock and contributes to increased
turnover rates within healthcare settings. Despite
the critical role that newly graduated nurses play in
healthcare systems, their level of preparedness for
the demands of the profession remains a significant
concern (17, 18). While newly graduated nurses are
essential to healthcare systems, their preparedness
remains a concern. According to Benner's novice-
to-expert framework, these nurses often lack the
technical skills and clinical experience required for
independent practice (16). Transitional programs
have been implemented in many institutions to ad-
dress these gaps, focusing on skill development and
role adaptation during the first year of employment.
Such programs, while beneficial, are often stressful
for participants, highlighting the need for enhanced
preparatory training before employment.

Aim

The primary aim of this study is to assess the self-
perceived readiness of final-year nursing students
as they prepare to transition into professional prac-
tice and compare the perceptions of preparedness
between full-time and part-time nursing students.
The investigation is grounded in the complexities in-
herent in nursing education and the dynamics of the
transition process. Two primary hypotheses guide
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this research. First, we hypothesize that more than
half of the final-year nursing students will perceive
themselves as adequately prepared for clinical prac-
tice. This expectation is based on the structured
design of nursing curricula, which effectively inte-
grates theoretical knowledge with practical training
experiences (19). Second, we propose that part-time
students will report higher levels of preparedness
compared to their full-time peers. This hypothesis
is informed by the additional practical exposure and
clinical experience that part-time students typically
acquire through concurrent employment in health-
care settings. Such dual engagement in both work
and academic environments may enhance their con-
fidence and overall preparedness to meet the de-
mands of professional nursing practice (20).

Methods

This cross-sectional study was conducted in January
2024 to assess the preparedness of final-year nurs-
ing students for entering the profession. The study
utilized a questionnaire-based approach. Participants
were recruited through a link disseminated via email
and WhatsApp groups, ensuring a broad outreach to
potential respondents. The study emphasized vol-
untary participation and maintained the anonymity
of all respondents throughout the data collection
process. The target population comprised full-time
and part-time final-year nursing students from the
Catholic University of Croatia and the University of
Applied Health Sciences. Inclusion criteria required
participants to be enrolled in the current academic
year, while exclusion criteria eliminated students not
enrolled or those participating in international mobil-
ity programs. A total of 200 nursing students partici-
pated in the study. Of these, 117 were undergradu-
ate students, including 61 full-time and 56 part-time
students. Additionally, 83 graduate students took
part, with 37 full-time and 46 part-time students.

The survey instrument utilized in this study consist-
ed of two distinct sections designed to gather com-
prehensive data on the participants. The first section
focused on sociodemographic information. This foun-
dational information was essential for understanding

the demographic context of the participants and for
analyzing potential correlations with the perceived
professional preparedness outcomes. The second
section of the survey employed the Perceived Pro-
fessional Preparedness of Nursing Students (PPPNS)
questionnaire, a validated instrument specifically
designed to assess nursing students’ perceptions of
their readiness to enter professional practice (21).
Prior to its implementation, permission to use the
PPPNS questionnaire was obtained from the original
authors. The questionnaire was subsequently trans-
lated into Croatian, adhering to standardized transla-
tion and adaptation protocols to ensure linguistic and
conceptual equivalence. The PPPNS questionnaire
comprises 19 items rated on a five-point Likert scale,
where participants indicate their level of agreement
with each statement, ranging from 1 (strongly disa-
gree) to 5 (strongly agree). The items are catego-
rized into four domains that reflect critical aspects
of professional preparedness: Clinical Competence:
Evaluates preparation for administering therapy,
measuring vital signs, diagnosing, and managing a
range of conditions encountered in healthcare set-
tings. Evidence-Based Nursing: Focuses on gradu-
ate-level skills, including personal education, patient
education, and mentoring colleagues. Respect for
Patients: Addresses ethical considerations, patient
rights, and interpersonal relationships. Profession-
al Collaboration: Evaluates respect for colleagues,
teamwork, and holistic care approaches. Students
rated each item on a scale from 1 (strongly disagree)
to 5 (strongly agree), indicating the extent to which
the statements applied to them. The questionnaire’s
raw scores are transformed to scores in the range of
0-100 by subtracting the lowest possible raw score
from the obtained raw score, then dividing this differ-
ence by the range of possible scores (i.e., the high-
est possible raw score minus the lowest possible
raw score) and finally multiplying the result by 100.
Scores below 25% indicate weak perceived prepar-
edness; scores of 25-50%, 50-75%, and above 75%
imply medium, good, and excellent perceived prepar-
edness, respectively. The results can be analyzed at
the level of the overall scale or domains.

Prior to performing data analysis, the distribution of
the results from the PPPNS questionnaire, along with
its four subscales, was evaluated for normality using
the Kolmogorov-Smirnov test. Therefore, parametric
procedures were used for data analysis. Continuous
variables were reported as mean + standard deviation
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(SD). Univariate comparisons were conducted using
Student’s t-test. A p-value of <0.05 was considered
statistically significant for all analyses. Statistical
analyses were performed using JASP software.

Results

Characteristics of study participants
and PPPNS domain scores

Table 1. Characteristics of the students
enrolled in the study

Characteristics N %
Gender
Male 20 10
Female 180 90
Study program
Undergraduate 117 59
Graduate 83 41
Student status
Full-time 98 49
Part-time 102 51
Age (M, SD) 26.38 7.64

The sample was predominantly female. The aver-
age age of respondents was 26.38 years (SD=7.64),
reflecting a diverse age range. Regarding academic
level, 59% (N=117) were enrolled in undergraduate
programs, while 41% (N=83) were in graduate pro-
grams. Additionally, 49% (N=98) were full-time stu-
dents, and 51% (N=102) were part-time students
(Table 1).

The results indicate a generally high level of self-
perceived professional preparedness among final-
year nursing students. Among the four domains, Pa-
tient-Centered Care stands out as the strongest area.
Clinical Competency emerges as the relatively weak-
est domain, suggesting a potential need for further
practical training and experience before transitioning
into professional practice (table 2).

Differences in preparedness based on
study level

The comparison of self-perceived preparedness be-
tween undergraduate and graduate nursing stu-
dents shows no statistically significant difference
(p=0.176). Both groups generally assess their pre-
paredness as high, with graduate students reporting
slightly higher self-perceived readiness compared to
undergraduate students (table 3).

Table 2. Statistics of the PPPNS Questionnaire Domains for Nursing Students (N=200)

Domain of professional

preparedness* i
Clinical competency 75.82
Evidence-cased practice
(EBP) 82.40
Framework-oriented 7712
performance
Patient-centered care 88.18

*Preparedness < 25% = poor, 25-50% = average, 50-75% = good, > 75% = exc

SD Minimum. Maximum.
10.74 44 100
12.05 36 100
12.81 40 100
9.26 32 100

ellent

Table 3. Preparedness* by study level

Study Level N M
Undergraduate 117 74.58
Graduate 83 76.90

*Preparedness < 25% = poor, 25-50% = average, 50-75% = good, > 75% = exc

SD
11.99
11.76

ellent

t df

p

-1.359 198 0.176
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Preparedness of undergraduate
students

The t-test showed a statistically significant differ-
ence in self-perceived preparedness between full-
time and part-time undergraduate nursing students
(p=0.003). Part-time students report a higher level of
preparedness, while full-time students perceive their
readiness as somewhat lower. According to the pre-
defined classification, part-time students fall within
the "excellent” category, while full-time students are
closer to the upper range of the “good” category” (ta-
ble 4).

Preparedness of graduate students

The t-test showed a statistically significant dif-
ference in self-perceived preparedness between
full-time and part-time graduate nursing students
(p=0.012). Similar to the findings among undergrad-
uate students, part-time graduate students report a
higher level of preparedness compared to their full-
time counterparts (table 5).

Discussion

The study confirmed the hypothesis that more than
50% of nursing students feel prepared to transition
into the nursing profession, with findings indicating
that all participants expressed readiness to com-
mence their professional practice. The assessment

evaluated students’ agreement with statements
related to clinical competencies, evidence-based
practice, administration, and patient-centered care.
Furthermore, a comparative analysis between full-
time and part-time students revealed that part-time
students exhibited a higher level of readiness for the
labor market.

This research addresses a critical gap by exploring
the practical knowledge and clinical competencies of
final-year nursing students, areas often overlooked
in favor of psychological preparedness. By providing
insights into students’ actual abilities and confidence
levels, the study contributes to understanding the
impact of different educational pathways and high-
lights the need for targeted support to facilitate their
transition into professional practice. Clinical compe-
tence is broadly defined as the application of knowl-
edge in decision-making, psychomotor skills, and in-
terpersonal communication aligned with nursing role
expectations. The work of Fallatah and Laschinger
(22) indicates that supportive professional practice
environments are crucial for new graduate nurses, as
they enable the application of clinical knowledge and
skills in real-world settings.

The results of the study reveal that students exhibit
the highest levels of confidence in the Patient-Cen-
tered Care domain. This reflects a robust understand-
ing of the significance of individualized care, adher-
ence to ethical principles, and the ability to identify
changes in patients’ physical and psychological con-
ditions. Such findings suggest that the educational
framework effectively fosters the competencies re-
quired for delivering patient-oriented nursing care.
Conversely, the Clinical Competency domain received
the lowest scores, indicating a degree of uncertainty

Table 4. Preparedness of undergraduate students

Study Level N M
Full-time 61 71.50
Part-time 56 77.94

*Preparedness < 25% = poor, 25-50% = average, 50-75% = good, > 75% = exc

SD t df p
9.91
-3.002 115 0.003
13.19

ellent

Table 5. Preparedness of graduate students

Study Level N M
Full-time 37 7335
Part-time 46 79.78

*Preparedness < 25% = poor, 25-50% = average, 50-75% = good, > 75% = exc

sD t df p
10.99
-2.565 81 0.012
11.68
ellent
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among students regarding the practical application
of theoretical knowledge, clinical decision-making,
and the execution of therapeutic procedures accu-
rately. This underscores the necessity for enhanced
practical training and a stronger focus on clinical
skills within the nursing curriculum.

In this study, students self-assessed their ability to
create nursing care plans tailored to patients’ cul-
tural and spiritual needs, apply evidence-based nurs-
ing practices, and evaluate their preparedness and
knowledge regarding care planning and implemen-
tation. While clinical competence is fundamental to
nursing practice, concerns persist about the readi-
ness of new graduates, both at the bachelor's and
master’s levels, to meet these expectations (23).
Research suggests that improving nursing education
programs to enhance clinical competencies is criti-
cal for ensuring high-quality care and patient safety
(23, 24). Evidence-Based Practice (EBP) emerged as
another key factor in this study's assessment crite-
ria. EBP bridges the gap between available evidence
and current nursing practices by combining the best
research with clinical expertise and patient prefer-
ences (24). Studies indicate that positive attitudes
towards EBP among nurses correlate with higher im-
plementation rates in clinical settings (25, 26). How-
ever, barriers such as lack of support and opportuni-
ties often hinder nurses from applying EBP in daily
practice (26).

The results of a study conducted in Iran highlight
the issue of isolation measures and behavior under
different circumstances, suggesting that isolation
precautions are mainly applied in departments deal-
ing with infectious diseases or conditions linked to
weakened immune systems. However, due to short
stays in such departments and rapid rotations, stu-
dents lack familiarity with the concept of isolation
(27). Safe execution of medical procedures, including
knowledge of legal frameworks and administrative
tasks, was rated significantly below the top score of
four.

Patient-centered care was identified as a crucial ele-
ment for professional development among new nurs-
es (28). A positive perception of patient-centered
care in nursing would aid nurses in implementing
such care approaches in clinical settings (29). This
aligns with the findings of this study, where the first
hypothesis — that more than 50% of students are
ready to transition into professional practice — was
confirmed. While self-assessment results indicated

that students feel prepared, previous studies have
reported that many nursing students feel inade-
quately prepared for the responsibilities and roles of
nursing professionals (30).

Analysis of student readiness for the labor market
revealed differences based on the level of study
(undergraduate vs. graduate). Most participants rat-
ed their readiness as good. Part-time students, of-
ten with prior clinical experience, displayed greater
readiness compared to full-time students. This aligns
with Benner's “From Novice to Expert” theory, which
suggests that nurses progress through five stages
of competence: novice, advanced beginner, compe-
tent, proficient, and expert. Upon entering the pro-
fession, nurses generally possess limited practical
experience but have theoretical knowledge gained
during education. Therefore, ongoing support and
mentorship programs are crucial to ensuring the ef-
fective application of theoretical knowledge in prac-
tice. Research also emphasizes the importance of
continuous education and professional development
for maintaining and enhancing nursing competen-
cies throughout their careers (16). Previous studies
have highlighted that nurses often require additional
clinical exposure to develop practical skills and gain
real-life experiences that can later be integrated into
their roles (31). Some studies have also reported dis-
satisfaction with educational programs, citing inad-
equate coverage of pharmacology, pathophysiology,
electronic skills, leadership, and management com-
petencies necessary for nursing practice (31). These
challenges can lead to frustration and even prompt
new nurses to leave the profession.

One of the earliest studies conducted in the UK on
nursing students’ readiness for the workforce found
that only 52% of respondents felt prepared for their
roles post-graduation, and only 63% believed they
possessed sufficient competencies and knowledge
(32). Similar findings emerged in a 2002 study,
where students self-reported inadequate prepara-
tion for the responsibilities of nursing professionals,
indicating gaps in the skills and knowledge neces-
sary for the job (33).

The results of this study suggest that students’
self-assessments of their skills and knowledge in-
dicate that nursing curricula are effectively meeting
their educational goals. However, it is important to
acknowledge that during clinical practice, students
operate under supervision and are not fully account-
able for the duties they will undertake as employed
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nurses. Previous research has demonstrated that the
responsibilities of student nurses and those of em-
ployed graduates differ significantly, often resulting
in students overestimating their competencies (34).

Limitations

This study included a sample of only 200 nursing stu-
dents from two institutions, which may limit the gen-
eralizability of the findings. Additionally, the localized
sample, as both institutions are based in Zagreb, re-
stricts the broader applicability of the results. Another
limitation is the reliance on self-assessment, which
may introduce subjective biases, including overesti-
mation or underestimation of personal abilities.

Future studies should involve larger and more di-
verse samples from various institutions to allow for
broader comparisons. Despite these limitations, the
questionnaire used in this study offers practical ben-
efits. It can help students identify potential fears
and weaknesses, encouraging them to improve dur-
ing their education. Furthermore, the questionnaire
could be a valuable tool for evaluating nursing cur-
ricula and informing employment planning. Achieving
favorable outcomes on the questionnaire may en-
hance professional confidence and help individuals
address areas for improvement, ultimately support-
ing their transition into the workforce.

Conclusion

The findings of this study underscore the essential
importance of comprehensive education and prepa-
ration in facilitating a smooth transition for nursing
students into professional roles, thereby minimizing
the risk of transitional shock. By enhancing nursing
curricula to prioritize practical skills and clinical com-
petencies, educational institutions can significantly
improve students’ readiness to meet the demands
of the workplace. Additionally, the implementation
of supplementary support programs — such as work-
shops, mentoring schemes, and hands-on experi-
ences — can further facilitate this transition, ensur-
ing that teaching methods are aligned with student
needs and enhancing their preparedness for profes-
sional practice. For healthcare institutions, the re-
sults emphasize the critical importance of structured
internship and mentorship programs designed to as-
sist new nurses in adapting to their roles while de-
veloping essential skills. Well-prepared nursing grad-
uates are better positioned to deliver high-quality
care, which can lead to improved patient outcomes
and increased job satisfaction among healthcare pro-
fessionals. Furthermore, this preparedness can con-
tribute to reducing staff turnover and the associated
costs of recruitment and training.
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Abstract

Introduction. Since there is an increase in chronic
disease prevalence, there is a global challenge in the
field of healthcare professional education in effec-
tively treating chronic patients. Telecare is an effec-
tive way of caring for specific populations and situa-
tions, but it requires specific competencies and skills
from health professionals.

Aim. To recognize core telecare competencies of
healthcare professionals for the management of
chronic patients, as part of the “BeEmTel: Beyond the
Emergency. Telecare for Non-Communicable Diseas-
es through Simulation Techniques” project.

Methods. A three-round e-Delphi study was conducted
from May to August 2022. A panel of 26 experts from
five European countries was asked to approve, modify,
or add items and then prioritize each competence.

Results. This e-Delphi resulted in 37 competencies
included in 12 domains: laws/normative/ethics, mul-
tidisciplinary team, shared decision-making, patient/
caregiver education, relationship, assessment/evalu-
ation, planning, knowledge/ability, communication,
risk evaluation, psychological and emotional support
and family involvement. From the total of 37 com-
petencies, experts agreed about the score of 22 of
them. The agreement in all competencies ranged
from 92.4% to 100% (defined as >75% agreement).

Conclusions. The results of this study will provide the
basis for European educational institutions to develop
educational programs on telecare in chronic diseases
as well as to establish national policies on telecare.
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Introduction

The increasing global ageing of the population is de-
scribed by the World Health Organization (WHO) as a
critically important issue for the socioeconomic and
medical community (1). Unfortunately, the number
of older people is rising disproportionately and most
people are expected to live to age 60 and beyond
(2). Older adults have expectedly higher rates of re-
ported chronic diseases (3).

Chronic diseases are mainly non-communicable dis-
eases generally lasting at least one year, having slow
progression and typically require ongoing medical
care (4). The four main types of chronic diseases are
cardiovascular diseases, cancers, chronic respiratory
diseases and diabetes (5). Chronic diseases manage-
ment includes numerous long-term treatments and an
increased demand for healthcare services that lead to
excessive costs, inadequate access to care, sometimes
poor quality of care (due to lack of education and re-
sources) (6), and poor quality of life of the elderly (3).

Therefore, chronic diseases have become a major
problem for the individual, the communities and so-
ciety as a whole. Undeniably, science is galloping as
new methods are found to manage chronic diseases
in various hospital and community settings. There-
fore, new and promising technologies are being used,
such as telecare. Telecare is the use of information,
communication, and monitoring technologies which
allow healthcare professionals to remotely evaluate
health conditions, educate, or deliver healthcare in-
terventions to patients at home or in community set-
tings (7).

Especially during the COVID-19 pandemic, telecare
was widely used due to social restrictions. It facili-
tates health care, particularly in remote or under-
served areas. Telecare can improve patient outcomes
through the supplementation of the in-person man-
agement of chronic diseases, with approaches such
as remote monitoring and patient education (8). The
most commonly used technologies are those with
a monitoring function and systems with reminders,
advice, or self-care instructions. An important factor
in these systems is their usability, which can help
chronic patients to accept and engage in the telecare
monitoring systems, making them more independent
in their own homes (9).

Telecare is believed to be a revolution of healthcare
systems, so it is essential to reflect on the training of
healthcare professionals in order to become skilled to
engage into telecare and integrate it into their daily
clinical practice (10). Indeed, the growing utilization
of telecare practices brings considerations about the
training and skills of healthcare professionals to use
it both effectively and correctly (11). Major barriers
to telecare use among healthcare professionals in-
clude the lack of knowledge and competence (12).
On the other hand, telecare training induces the will-
ingness, readiness, compliance and confidence in us-
ing telecare (13).

Based on Miller's pyramid of clinical competence, tel-
ecare provision by healthcare professionals requires
knowledge on the basis of telecare practices as well
as competencies including theoretical knowledge,
the basic understanding of telehealth, its tools and
its applications, practical skills, and attitudes (14,
15). Also, having knowledge on issues of confidenti-
ality and data protection is of great importance (16).

As shown by two recent reviews, there is no system-
atic approach regarding the incorporation of telecare
in healthcare professionals’ training curricula (17,
18). Nevertheless, standards and guidelines for the
creation of telecare courses are increasing and they
mainly focus on organizational, ethical, clinical, tech-
nical and soft skills instead of the specific needs of
healthcare professionals (15). Nowadays, there is
growing body of literature on teaching and training
of telecare competencies, but the methods of their
implementation still lack in the academic field. Tel-
ecare competencies are being more and more recog-
nized - they are included into the regulations - but
still, the application of telecare curricula is complex
(19). The most cited competency frameworks are
those published by the Accreditation Council for
Graduate Medical Education (ACGME) (20) and Asso-
ciation of American Medical Colleges (AAMQ) (21).

The European Union has established a number of
initiatives and directives since 1999 and throughout
the years so as to increase the use of telemedicine
in Europe. Additionally, telemedicine presents peculi-
arities and challenges resulting from its own nature,
like the use of complex technologies, thus demand-
ing some specific qualifications from the healthcare
professional. Many European countries still do not
have a regulation regarding telecare, but even if they
did, the regulation includes general considerations
instead of specific standards of care or competen-
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cies. Lastly, they are mostly developed by a profes-
sional and scientific association of each country
(22). European Telehealth has created the European
Code of Practice for Telehealth Services “TeleSCoPE’",
which mentions the need for an accreditation and a
certification for healthcare professionals engaging in
telecare (23). Nevertheless, there is no agreement
on common competences in the European Union, and
each Member State should have its own competences
or requirements for telecare delivery (22). Therefore,
there is a lack of a standardized telecare competency
framework in Europe, especially for chronic diseases.

As part of the “BeEmTel: Beyond the Emergency.
Telecare for Non-Communicable Diseases through
Simulation Techniques” project, a literature review
was conducted and a list of 35 core competencies for
the management of chronic patients’ needs through
telecare was identified. These 35 competencies
were grouped in eight main categories, that is clini-
cal knowledge, critical thinking skills, technological
skills, clinical skills, communication skills, implemen-
tation skills, professionalism and professional eth-
ics, evidence based practice and others (e.g. cultural
and social skills). Therefore, healthcare professionals
must have a variety of skills in order to meet their
chronic patients’ needs through telecare practices
(24).

Aim

Driven by the above, an e-Delphi study was con-
ducted to recognize core telecare competencies of
healthcare professionals for the management of
chronic patients as part of the “BeEmTel: Beyond the
Emergency. Telecare for Non-Communicable Diseas-
es through Simulation Techniques” project.

Methods

e-Delphi study

The Delphi technique is a research methodology
used to achieve consensus concerning real-world
knowledge solicited from experts on topics where
no agreement previously existed. The Delphi meth-
od is based on the assumption that group opinion
is more valid than individual opinion (25), describes
it as a method to obtain the most reliable possible
consensus from a group of experts through a series
of questions with controlled feedback, organized in
various rounds. At the end of each round, the results
are summarized so that they can be evaluated by the
expert panel, thus enabling the ‘systematic emer-
gence of a concurrence of judgment/opinion’ (26).
The number of rounds usually ranges between two
and four, depending on the complexity of the topic
and the time available.

In order to identify and map the skills needed to meet
the profile for future health professionals in chronic
disease management through telemedicine, the e-
Delphi technique was adopted, because it is quicker
to implement and ensures higher response rates. The
Delphi technique does not use a random sample, but
a selected group of experts, defined as a group of in-
formed individuals (27). The inclusion criteria for the
panel of experts were: working in a country of Eu-
rope, a scientist working directly or indirectly in the
care of chronic patients and be willing to participate.

Taking as a starting point, the results of the literature
review in which 35 competencies were identified (24),
a three-round e-Delphi study was launched on the
16th of May 2022. At the end of each round, the par-
ticipants gave their opinion on the identified compe-
tencies and a consensus was reached. Once the Delphi
study participants provided their opinion on the iden-
tified competencies, the responses were summarized
and redistributed to the panel in the next round. Only
those competencies which reached 75% of the agree-
ment were included in the next round. Through a con-
vergence process that identifies points of agreement
and disagreement, a consensus was reached.

For the conduction of the e-Delphi study, it wasn't re-
quired to obtain an ethical approval. The panel of ex-
perts participated voluntarily and the study did not
present any potential harm to individuals or patients.
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Results

A multidisciplinary panel was formed. Thirty-five
(35) European experts in the fields of chronic diseas-
es and telecare (nursing academics, regulatory board
members, nursing service directors and experts on
chronic diseases) were invited to participate. For
this purpose, a template was specifically designed
to collect information about the experts. Out of the
35 invited experts on a voluntary basis, 26 of them
agreed to participate in all rounds of the e-Delphi
study. The panel of experts was derived from five
European countries (Romania, Croatia, Germany,
Greece and Italy), but were external to the BeEm-
Tel project consortium partners. In fact, to ensure an
objective evaluation, none of the experts knew who
the other experts were. The formulation of the panel
of experts is depicted in Table 1.

Table 1. Participants of the e-Delphi study

Country (N) Profession (N)  Work field (N)
Romania (8) MD (14) Clinical (16)
Italy (7) RN (10) Academic (6)
Croatia (7) In?tl)?m:glcclgln C””ica'/(ﬁ;ademic
Engineering (1)
Greece (3) Psychologist (1)

Germany (1)
Age: 468 +11.2
Working experience: 21.9 +12.3
MD: Medicine Doctor, RN: Registered Nurse

In the first round, the panel of experts was asked to
rate the 35 competencies (Table 2), according to their
importance in a 5-point Likert scale where 1 corre-
sponded to not important to 5 that corresponded to
very important. The first round of the e-Delphi study
ended on the 10th of June 2022. The participants
were asked to rate the competencies according to
their importance, to rephrase them if needed and to
propose any competency which, in their opinion, is
needed but wasn't included. The first round gave the
following results. The highest value was observed
for the competency #27 “Act according to laws, regu-

lations and ethical standards while practicing” with a
mean score 4.93 and the lowest values for the com-
petency #10 “Apply knowledge and practices of data
management and analysis” with a mean value 3.82.

Table 2. Core competencies derived from the

literature review

1. Perform chronic patient observation by using
telecare technology.

2. Apply specialized knowledge related to chronic
diseases.

3. Conduct a thorough and detailed physical
examination of the chronic patient in the
telehealth environment.

4. Make shared clinical decisions remotely.

5. Demonstrate flexibility and open-mindedness to
changes in healthcare conditions.

6. Prioritize patients’ needs, integrate and apply
advanced knowledge to analyze a patient’s
condition and proffer the appropriate care and
treatment plan from distance.

7. In-depth knowledge of technical and telecare
systems.

8. Start and complete a telecare session by using and
adjusting technical equipment.

9. The ability to determine and evaluate individual
health requirements and state of health via
telecare sessions.

10. Apply knowledge and practices of data
management and analysis.

11. Educate patients on basic digital and computer
competency and the proper use of computer hardware
telecare equipment and telecare software programs.

12. Awareness of benefits and limits of telecare
provision.

13. Use mobile health technologies and e-health
(online applications and services) in order to
enhance the provided health care.

14. Identify and assess the health status and health
needs of chronic patients by interpreting verbal and
non-verbal expressions during video conferencing.

15. Plan, implement and assess personalized-
individualized health care to meet the needs of
chronic patients by using telecare technology.

16. Educate and empower chronic patients for self-
management and wellness remotely with the use
of technology.

17. Develop prevention plans remotely in order to
avoid potential risks for health and safety of
chronic patients.



Fradelos C. E. et al. An E-Delphi Study to Identify Core Competencies for Managing Chronic... Croat Nurs J. 2025; 9(1): 77-90 81

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Use and apply communication techniques for
therapeutic reasons in order to support patients
during a telecare session.

Develop a collaborative relationship, fostering
bonding and gaining patients’ trust and cooperation.

Provide psychological and emotional support to
patients during telecare sessions.

Show empathy in order to guarantee a considerate
attention to patients through a telecare session.

Communicate with patients using nonverbal
communication technics in order to ensure
effective communication during telecare session.

Be able to initiate, maintain and close a conversation
in a telecare session in order to draw and provide
information related to health information.

Apply written standards of healthcare professional
environments to document of one’s activity.

Integrate scientific findings into practice in an
evidence-based manner; introduce research
findings into decision-making by formulating a
specific clinical inquiry in response to a known
information need; look for the most relevant
evidence to meet that need; examine the evidence
that has been retrieved critically; synthesize

the evidence into an action plan and assess the
consequences of any acts or actions taken.

Act according to laws, regulations and ethical
standards while practicing.

Apply fundamental ethical principles in the context
of remote care.

Adopt and maintain a professional image, attitude
and communication in a telecare session.

The awareness of ethical issues and actions
arising in providing care remotely.

Respect for human dignity, self-determination,
informed consent, and patient confidentiality, which are
only a few of the moral norms and processes, ethical
questions, and obligations unique to healthcare jobs.

Apply procedures and techniques that help
determine the reliability of information while
reducing the risks of decision-making.

Present and follow practices, rules and regulations
and other health services in order to remotely
apply clinical practices.

Locate, retrieve and present medical data for the
location, identification and recognition of the
patient’s medical records.

Understand and respect different cultural
backgrounds and respond effectively and
respectfully to them.

Collaborate as a team and manage self-
management, self-service and understanding skills.

From the initial 35 competencies, eight had to be
removed in order to reach the consensus of 75% re-
quired by a Delphi study. Furthermore, the panel of
experts proposed a list of 34 additional competen-
cies which, after merging similar proposals, led to
the creation of a list of 53 competencies that was
distributed for evaluation in the second round (Table
3). Taking into consideration the results of the first
round, the second round was prepared and launched
on the 27th of June 2022. In the second round, the
panel of experts was once more asked to rate the list
of derived competencies according to the importance
in a Likert scale from 1 to 5. The second round ended
on the 8th of July 2022.

The second round of the Delphi study resulted in 37
competencies, as shown in Table 4, divided in twelve
areas. Again, in this round, the highest value was ob-
served in a competency in the area of professional
ethics and it was in the competency “Respect for hu-
man dignity, self-determination, informed consent,
and patient confidentiality, which are only a few of
the moral norms and processes, ethical questions,
and obligations unique to healthcare jobs” with a
mean value 4.89. On the other hand, the lowest score
was observed in the competency “Provide second
opinion for chronic patients” with a mean value 3.86.

Finally, the third round was launched on the 19th
July of 2022 and ended on the 13th of August 2022.
Then, experts were asked to provide their agreement
or disagreement on the score of the 37 competen-
cies that resulted from the second round (Table 5).
The agreement in all competencies ranged from 92.4
to 100%. From the total of 37 competencies of the
third round, the experts agreed at 100% for the score
of 22 of them. For the rest of the competencies, the
agreement was noted from 92.4% to 96.2%. These
percentages are fulfilling the percentage for the con-
sensus of a Delphi study.
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Table 3. List of proposed competencies for the second round

Macro Area Competence

1. Act according to laws, regulations and ethical standards (such as data protection), and apply
ethical principles while practicing in the context of remote care.

2. Respect for human dignity, self-determination, informed consent, and patient confidentiality,
which are only a few of the moral norms and processes, ethical questions, and obligations

Laws/normative/ unique to healthcare jobs.
ethics 3. The awareness of ethical issues and actions arising in providing care remotely.
4,  Understand and respect different cultural backgrounds and respond effectively and respectfully to them.
5. Coverage for virtual visits by insurance carrier.
6. Understand and respect social inequalities.
7. Collaborate as a team and manage self-management, self-service and understanding skills.
8. Training of the intervention team (health professionals) in an interdepartmental training
o program for the acquisition of knowledge and common skills regarding monitoring through
M“”'i‘:;'ﬂ':"”ary telemedicine systems.

9. Promote multidisciplinary evaluation for telemedicine evaluations of chronic patients.

10. Create a "healthcare network” among all professionals involved in patient's care (general
practitioner, nurses, caregivers, etc.).

Shared

.. . 11. Make shared clinical decisions remotely based on shared knowledge, skills and experience.
decision-making

12. Educate and empower chronic patients for self-management and wellness remotely with the
use of technology.
13. Perform chronic patient observation by using telecare technology.

Education of 14. Educate patients and their families on basic digital and computer competency and for the
patient /caregiver proper use of computer hardware telecare equipment and telecare software programs.

15. Educate and empower caregivers to help the patients using telecare services and
technologies.

16. Apply specific psychoeducation techniques to foster patients’ engagement in treatment.

17. Develop a collaborative relationship with patients and their families, creating connection and

REET@TEN earning their trust and cooperation.

18. The ability to determine and evaluate individual health requirements and state of health via
telecare sessions.
19. Adopt and maintain a professional image, attitude and communication in a telecare session.

20. Prioritize patients’ needs, integrating and applying sophisticated knowledge, skills, and
expertise to diagnose a patient’s condition and provide appropriate care and treatment from a
distance.

21. Assess the level of urgency in case of a medical problem registered through telecare devices
or session, provide emergency response and raise appropriate alarms.

ASSESS"‘?”T/ 22. ldentify and assess the health status and health needs of chronic patients by interpreting
evaluation data registered through telecare devices and monitors.

23. Provide second opinion for chronic patients.
24. Provide prescription of medications using telecare programs.

25. Understand the meaning of chronic disease for each patient and target the patient's needs
accordingly.

26. The evaluation of daily needs from a socioeconomic point of view.

27. Perform chronic patient observation by using telecare technology.
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28.

Planning

29.

30.
31.

32.
33.

34.

35.

Knowledge/ability

37.
38.
39.
40.

41.

42.

43.

Communication

Risk evaluation

Psychologicaland ~ 49.
emotional support 5,

51.
52.

Family involvement 53.

Plan, implement and assess personalized-individualized health care to meet the needs of
chronic patients by using telecare technology.

Guaranteeing a prompt response to patients' needs through a telecare system (according to
the severity of the patients’ issues).

Apply specialized knowledge related to chronic diseases.

Integrate scientific findings into practice in an evidence-based manner; introduce research
findings into decision-making by formulating a specific clinical inquiry in response to a

known information need; look for the most relevant evidence to meet that need; examine the
evidence that has been retrieved critically; synthesize the evidence into an action plan, and
assess the consequences of any acts or actions taken.

Demonstrate flexibility and open-mindedness to changes in healthcare conditions.

Knowledge of technical aspects of telecare devices to be able to support the patient in
overcoming difficulties with utilization of the monitoring equipment.

Use mobile health technologies and e-health (online applications and services) in order to
enhance the provided health care.

Be able to do some basic troubleshooting due to the use of technical equipment.

Know how to choose whether to apply telemedicine services and which services to use
according to the need of the patient.

The ability to evaluate the need to change a telecare service into ‘in office’ service.
Apply up to date guidelines and medical scores when taking medical decisions.
Adherence to protocols and systematic recording of collected information.

The awareness of telemedicine value, capabilities and limitations. Devotion and responsibility
so as not to underestimate the value of telemedical sessions.

The application of the quality control assessment methodology implementation principle
with the aim of improving the clinical outcomes of telemedicine treatment for patients with
chronic diseases.

Take measures that ensure adequate resources for people with chronic diseases (availability
and quality of the Internet, computers, smartphones, etc.).

Use and apply communication techniques, specifically adapted to the telehealth context, for
therapeutic reasons in order to support patients during a telecare session.

Identify and assess the health status and health needs of chronic patients by interpreting
verbal and non-verbal expressions during video conferencing.

Be able to initiate, maintain and close a conversation in a telecare session in order to draw
and provide information related to health information.

Develop prevention plans remotely to avoid potential risks for health and safety of chronic
patients.

During telecare sessions, provide psychological and emotional support to patients and their
family members.

Through a telecare session, show empathy to ensure careful attention to patients and family
members.

Awareness of benefits and limits of telecare provision.

Consider motivation for treatment and the patient’s stage of change in order to offer support
as needed.

Offer palliative care, including emotional support using telecare systems.

Be aware of the implications of chronic disease as far as caregivers’ burden is concerned, and
consider the involvement of patients’ caregivers.

Involve the family in the care process to facilitate communication.
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Table 4. Competencies resulted from the second round and mean values

MEAN
AREAS VALUE
AREA A: Laws/Normative/Ethics
1. Respect for human dignity, self-determination, informed consent, and patient confidentiality, which are
. . S . : 4.89
only a few of the moral norms and processes, ethical questions, and obligations unique to healthcare jobs.
2. Act according to laws, regulations and ethical standards (such as data protection), and apply ethical 485
principles while practicing in the context of remote care. ’
3. The awareness of ethical issues and actions arising in providing care remotely. 4.63
Understand and respect different cultural backgrounds and respond effectively and respectfully to them. 4.63
5. Understand and respect social inequalities. 4.37
AREA B: Multidisciplinary team
Collaborate as a team and manage self-management, self-service and understanding skills. 4.63
7. Training of the intervention team (health professionals) in an interdepartmental training program for the
o . . o L 4.44
acquisition of knowledge and common skills regarding monitoring through telemedicine systems.
8. Create a "healthcare network” among all professionals involved in patient’s care (general practitioner, 441

nurses, caregivers, etc.).
AREA C: Shared decision-making
9. Make shared clinical decisions remotely based on shared knowledge, skills, and experience. 4.37
AREA D: Education of patient/caregiver
10. Educate and empower chronic patients for self-management and wellness remotely with the use of

technology. 463
11. Perform chronic patient observation by using telecare technology. 4.30
12. Educate patients and their families on basic digital and computer competency and for the proper use of 452
computer hardware telecare equipment and telecare software programs. '
13. Educate and empower caregivers to help the patients using telecare services and technologies. 4.30
AREA E: Relationship
14. Develop a collaborative relationship with patients and their families, creating connection and earning their 444
trust and cooperation. ’
AREA F: Assessment/evaluation
15. Assess the level of urgency in case of a medical problem registered through telecare devices or session, 489
provide emergency response and raise appropriate alarms. ’
16. Identify and assess the health status and health needs of chronic patients by interpreting data registered 467
through telecare devices and monitors. '
17. Prioritize patients’ needs, integrating and applying sophisticated knowledge, skills, and expertise to 463
diagnose a patient’s condition and provide appropriate care and treatment remotely. ’
18. The ability to determine and evaluate individual health requirements and state of health via telecare 441
sessions. '
19. Adopt and maintain a professional image, attitude and communication in a telecare session. 4.33
20. Understand the meaning of the chronic disease for each patient and target the patient’s needs 430
accordingly. '
21. Perform chronic patient observation by using telecare technology. 4.30
AREA G: Planning
22. Guaranteeing a prompt response to patients’ needs through a telecare system (according to the severity 4.48
of the patients’ issues). '
23. Plan, implement and assess personalized-individualized health care to meet the needs of chronic patients 441

by using telecare technology.



Fradelos C. E. et al. An E-Delphi Study to Identify Core Competencies for Managing Chronic... Croat Nurs J. 2025; 9(1): 77-90 85

AREA H: Knowledge/ability

24. Apply specialized knowledge related to chronic diseases. 4.44

25. The awareness of telemedicine value, capabilities and limitations. Devotion and responsibility so as not to 4.44
underestimate the value of telemedical sessions. '

26. Use mobile health technologies and e-health (online applications and services) in order to enhance the 441
provided health care. '

27. Demonstrate flexibility and open-mindedness to changes in healthcare conditions. 4.37

AREA I: Communication

28. Identify and assess the health status and health needs of chronic patients by interpreting verbal and non- 463
verbal expressions during the video conferencing. )

29. Be able to initiate, maintain and close the conversation in a telecare session in order to draw and provide
; ; : ; 448
information related to health information.

30. Use and apply communication techniques, specifically adapted to the telehealth context, for therapeutic 4.44
reasons in order to support patients during a telecare session. '

AREA ]: Risk evaluation

31. Develop prevention plans remotely in order to avoid potential risks for health and safety of chronic 467

patients. '
AREA K: Psychological and emotional support

32. During telecare sessions, provide psychological and emotional support to patients and their family 4.48
members. '

33. Through a telecare session, show empathy to ensure careful attention to patients and family members. 448

34. Consider motivation for treatment and the patient's stage of change in order to offer support as needed. 4.33

35. Be aware of the implications of chronic disease as far as caregivers' burden is concerned and consider the 433
involvement of patients’ caregivers. '

36. Offer palliative care, including emotional support using telecare systems. 4.30

AREA L: Family involvement
37. Involve the family in the care process to facilitate communication. 441

Discussion

r

In this study, a total of 37 healthcare professionals
competencies for telecare in the management of
chronic patients are established. These competen-
cies focus more on the part of the management with
detail and clinical relevance of chronic diseases with
the use of telecare, rather than on the simple use
and application of telecare services.

Similarly, in 2016, Van Houwelingen et al. conducted
a four-round Delphi study for telehealth competen-
cies in nurses working in the Netherlands. There, 32
competencies were identified. The most significant
competencies for nurses that provide telehealth
were coaching skills, the ability to combine clinical
experience with telehealth, communication skills,

clinical knowledge, ethical awareness, and a support-
ive attitude (28). Also, in 2019, Arends et al. devel-
oped 22 telehealth provider competencies based on
the relevant existing literature for telehealth practi-
tioners. They used these competencies to educate
and train nurse practitioner students in telehealth
and were mostly associated with operational is-
sues (29). Rutledge et al. (2021) conducted a modi-
fied Delphi study to recognize, develop, and assess
telehealth competencies for nurses. The research-
ers used the four P's of telehealth framework, per
se, planning, preparing, providing, and performance
evaluation. In detail, planning for the implementa-
tion of a telehealth program, the process of readying
for telehealth implementation, delivering telehealth
services, and evaluating the impact and outcomes
of the telehealth program (30). There are indeed
studies from different countries that have identified
skills and competences for healthcare professionals
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Table 5. Results from the third round of the e-Delphi study

Agree

# Competence Score N (%)

Respect for human dignity, self-determination, informed consent, and patient
1 confidentiality, which are only a few of the moral norms and processes, ethical 4.89 26 (100%)
questions, and obligations unique to healthcare jobs.

Assess the level of urgency in case of a medical problem registered through telecare

2 . . . ; : 489  25(96.2%)
devices or session, provide emergence response and raise appropriate alarms.
Act according to laws, regulations and ethical standards (such as data protection), and
3 . o0 . L 4.85 26 (100%)
apply ethical principles while practicing in the context of remote care.
4 Identify and assess the hgalth status and health needls of chronic patlents by interpreting 467 26 (100%)
data registered through telecare devices and monitors.
5 Develop prevention plans remotely to avoid Potentlal risks for health and safety of chronic 467 25 (96.2%)
patients.
6 The awareness of ethical issues and actions arising in providing care remotely. 463 26 (100%)
v Understand and respect different cultural backgrounds and respond effectively and 463 26 (100%)
respectfully to them.
8 Collaborate as a team and manage selzi(?rlasnagement, self-service and understanding 463 26 (100%)
9 Educate and empower chronic patients for self-management and wellness remotely with 463 26 (100%)

the use of technology.

Prioritize patients’ needs, integrating and applying sophisticated knowledge, skills,
10 and expertise to diagnose a patient’s condition and provide the appropriate care and 4,63 26 (100%)
treatment from a distance.

Identify and assess the health status and health needs of chronic patients by interpreting

0,
LL verbal and non-verbal expressions during video conferencing. SEE 212 {LoItEd)
Educate patients and their families on basic digital and computer competency and
12 for the proper use of computer hardware telecare equipment and telecare software 452 26 (100%)
programs.
13 Guaranteeing a prompt response to pgtlents need_s thr,qugh a telecare system (according 448 25 (96.2%)
to the severity of the patients' issues).
Be able to initiate, maintain and close the conversation in a telecare session, in order o
4 to draw and provide information related to health information. 448 26 (100%)
15 During telecare sessions, provide ps.ycholpglcal and emotional support to patients and 448 25 (96.2%)
their family members.
16 Through a telecare session, show empathy to ensure careful attention to patients and 4.48 25 (96.2%)

family members.

Training of the intervention team (health professionals) in an interdepartmental
17 training program for the acquisition of knowledge and common skills regarding monitoring  4.44 25 (96.2%)
through telemedicine systems.

Develop a collaborative relationship with patients and their families, creating

0,
18 connection and earning their trust and cooperation. 444 25(36.2%)
19 Apply specialized knowledge related to chronic diseases. 444 25 (96.2%)
>0 Awareness of telemedicine value, cgpabllltles and limitations. pevotlor! and responsibility 4.44 26 (100%)

so as not to underestimate the value of telemedical sessions.

Use and apply communication techniques, specifically adapted to the telehealth o

21 . . . . . 444 26 (100%)
context, for therapeutic reasons in order to support patients during a telecare session.

2> Create an "healthcare network” among all professionals involved in patient’s care 441 26 (100%)

(general practitioner, nurses, caregivers, etc.).
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23

The ability to determine and evaluate individual health requirements and health status via
telecare sessions.

Plan, implement and assess personalized-individualized health care to meet the needs of

441 26 (100%)

0
o4 chronic patients by using telecare technology. 44l 26 (100%)
>c Use mobile health technologies and e-health. (online applications and services) in order 441 26 (100%)
to enhance the provided health care.
26 Involve the family in the care process to facilitate communication. 441 26 (100%)
27 Understand and respect social inequalities. 4.37 25 (96.2%)
>g Make shared clinical decisions remotely‘based on shared knowledge, skills, and 437 24 (92.4%)
experience.
29 Demonstrate flexibility and open-mindedness to changes in healthcare conditions. 437 26 (100%)
30 Adopt and maintain a professional image, attitude and communication in a telecare session.  4.33 26 (100%)

31

Consider motivation for treatment and the patient’s stage of change to offer support as

433  26(100%)

needed.
37 Be aware of the |mp||cat|ons of chrgnlc disease as far.as ca]reglvgrs burden is concerned, 433 26 (100%)
and consider the involvement of patients’ caregivers.
33 Perform chronic patient observation by using telecare technology. 4.30 25 (96.2%)
34 Educate and empower caregivers to help thg patients using telecare services and 430 26 (100%)
technologies.
35 Understand the meaning of the chronic dlsease.for each patient and target the patient’s 430 25 (96.2%)
needs accordingly.
36 Perform chronic patient observation by using telecare technology. 430 25(96.2%)
37 Offer palliative care, including emotional support using telecare systems. 4.30 24 (92.4%)

for telecare of chronic diseases. A recent systematic
review grouped the competences as follows: clini-
cal knowledge, critical thinking skills, technological
skills, clinical skills, communication skills, implemen-
tation skills, professionalism and professional ethics,
and evidence-based practice (29).

The Association of American Medical College (AAMC)
Telehealth Competencies includes six domains: pa-
tient safety and appropriate use of telehealth, access
and equity, communication, data collection, technol-
ogy, ethical practices and legal requirements for tele-
health. The ethical part surrounds issues on under-
standing the federal, state, and local setting practice
requirements to meet minimal standards to deliver
telecare, maintain patient privacy, prioritizing the pa-
tient's interest, and sustaining the professional-pa-
tient relationship (21, 31). The results of the present
e-Delphi study revealed that ethics in telecare is put
first with the competencies “Act according to laws,
regulations and ethical standards while practicing”
and "Respect for human dignity, self-determination,
informed consent, and patient confidentiality, which

are only a few of the moral norms and processes, eth-
ical questions, and obligations unique to healthcare
jobs” having the highest values. The Telescope code,
the European code of practice for telehealth services
has a section on ethical principles. This section un-
derlines that having an understanding of the ethical
context of telehealth services is a required skill and
knowledge of healthcare professionals and that com-
pliance with the ethical principles is mandatory for all
telecare services (23).

Furthermore, the aforementioned competencies from
AAMC take account of the data collection in telecare
provision, which refers to performing examinations
or taking clinical history in digital format and putting
this information in the care plan (32). Nevertheless,
the collected data management and analysis are not
included in these competencies and in the present
study, the competency “Apply knowledge and prac-
tices of data management and analysis” had the
lowest value. Common barriers in the use of telecare
services by healthcare professionals are barriers re-
lated to hardware and software used for data collec-



88 Fradelos C. E. et al. An E-Delphi Study to Identify Core Competencies for Managing Chronic... Croat Nurs J. 2025; 9(1): 77-90

tion management and analysis as well as the lack of
knowledge in using these technology and technol-
ogy literacy barriers (33).

Additionally, one of the last scored competencies
was "Offer palliative care, including emotional sup-
port using telecare systems”. Palliative care is an
approach that helps patients and their families deal
with the challenges of a life-threatening illness. Early
detection, accurate diagnosis, and treatment of pain
and other issues - whether physical, psychological, or
spiritual - prevent and alleviate suffering (34). Since
palliative care is considered a specialty that puts a
great emphasis Kn communication between patients,
caregivers, and the healthcare team dealing with dif-
ficult situations and advanced care planning, there
is a misperception that it cannot provide the same
degree of personal contact and empathy by using
telecare. However, there are studies, especially in the
United Kingdom and the United States of America,
that used and evaluated telecare palliative services
with positive results for both patients and caregiv-
ers. Therefore, a possible explanation of this find-
ing could be the feeling of potential awkwardness
of telehealth medium that healthcare professionals
feel, and this should be acknowledged in order to
provide proper palliative care and support and have
both time and space to discuss questions or concerns
(35). Although there is growth of telecare services,
there remains insufficient evidence regarding the
clinical application of telecare in palliative care (36).

Successful development and implementation of
telecare services needs the trust of healthcare pro-
fessionals, patients and caregivers. The European
Commission has made this call for such trust to all
Member States (23). However, in European countries,
there are varying socioeconomic statuses and major
differences across and within countries in the way
healthcare professionals currently provide telecare
especially in chronic diseases. Eventually, much still
needs to be done to ensure equal high-quality stan-
dards and training of healthcare professionals in the
management of chronic diseases through telecare
services.

Limitations

Out of the 35 invited experts on a voluntary basis,
26 of them participated in all of the rounds of the
e-Delphi study, being unevenly distributed across Eu-
rope. So, the results might have been characterized
by a stronger influence of the healthcare systems
and cultures of Southern European countries.

Recommendations

Recommendations surface from these results. At
first, telecare competencies should be included into
undergraduate and postgraduate healthcare profes-
sionals’ curricula in Europe to educate the future
generations. Chronic disease management is difficult
and complex, so in order to meet the patients’ needs
and to effectively and sustainably integrate telecare,
it is necessary for telecare to be included into the
curricula of future healthcare providers (15).

After that, the existing workforce should be trained
with continuing education training programs, possi-
bly organized by the scientific or professional associ-
ations of each country. Also, healthcare organizations
should have a role in supporting their employees in
ongoing professional development, engaging in com-
petency integration and telecare practices.

Conclusion

This study’s findings are essential for enhancing tel-
ecare delivery in European countries in the midst of
a digitalizing world. There is a proposed competence
framework of 37 competencies across 12 domains
that present a basis for training of telecare practices
in Europe. This result can help and guide not only
the educational process within the BeEmTel project
but, if they can communicate properly, it can assist
educational organizations that want to train health-
care professionals in chronic patients’ care through
telecare.
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Abstract

Aim. To assess the quality of life of patients fol-
lowing cardiac surgery and to analyze differences in
quality of life based on gender, age, diagnosis, and
the associated comorbidities.

Methods. A cross-sectional study was conducted at
the Clinical Hospital Center Osijek, Clinic for Surgery,
Department of Cardiac and Thoracic Surgery, during
March, April, and May of 2024. The study included
a total of 41 respondents who underwent a cardiac
surgery more than six months prior. The SF-36 health
questionnaire was used.

Results. The study included 41 respondents, 27
(66%) males and 14 (34%) females. The examina-
tion of disease characteristics showed that 59% of
respondents took medication for hypertension, while
34% of respondents took medication for diabetes.
There were no significant differences in the quality
of life of between respondents with hypertension
and diabetes. The respondents who underwent com-
bined surgery had significantly poorer physical and
social functioning, and experienced more pain com-
pared to those who had mitral valve surgery.

Conclusion. The quality of life of respondents fol-
lowing cardiac surgery is the lowest in the subscale
of physical limitations, with no significant difference
based on gender. The respondents in the older age
group had lower physical functioning, vitality, and
energy, and they reported a higher level of pain com-
pared to younger participants.
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Introduction

World Health Organization defines health as physical,
mental, and social well-being. Quality of life refers to
people’s ability to function normally in daily life and
feel satisfied with their participation in everyday ac-
tivities (1). After undergoing cardiac surgery, patients
often report pain, discomfort, feelings of depression,
impatience, and a loss of overall well-being. Such
feelings can significantly impair a patient’s quality of
life. In recent decades, the proportion of older adults
in the European Union has increased, leading to arise
in the number of cardiac surgeries performed on el-
derly patients. With advancements and the introduc-
tion of new surgical techniques, lower mortality and
morbidity rates have been observed in older patients
(2). The results of some studies conducted in Croatia
showed that a year after undergoing cardiac surgery,
patients’ health significantly improved compared to
their condition before surgery (3).

Cardiovascular diseases

Cardiovascular diseases are one of the leading caus-
es of illness and death worldwide. According to the
World Health Organization, approximately 17.9 mil-
lion people die from cardiovascular diseases each
year globally. Moreover, it is estimated that by the
year 2030, this number will have risen to 23 mil-
lion per year (4). Within the cardiovascular system,
a wide range of diseases and health conditions may
occur. Cardiovascular disease of the heart refers to
four entities: coronary artery disease (ischemic heart
disease), cerebrovascular disease, peripheral arterial
disease, and aortic atherosclerosis (5). Coronary ar-
tery disease is one of the leading causes of reduced
quality of life, disability and death worldwide. It is
the most common cardiovascular disease, develop-
ing as a result of an atherosclerotic plaque in the
lumen of a blood vessel, and it represents a condi-
tion in which the coronary arteries are narrowed or
blocked (6, 7). Coronary artery disease is classified
into two main groups: stable ischemic heart disease
and acute coronary syndrome. Acute coronary syn-
drome encompasses conditions such as acute myo-
cardial infarction with ST-elevation (STEMI), acute
myocardial infarction without ST-elevation (NSTEMI),
and unstable angina pectoris (7).

Risk factors

Risk factors of developing cardiac diseases are di-
verse and include both modifiable and non-modifi-
able factors. Non-modifiable factors include gender,
age, family history and genetics. Modifiable factors
include smoking, obesity, lipid levels, and environ-
mental factor. Unhealthy diet, physical inactivity and
smoking are major risk factors for heart disease. Ac-
celerated pace of life, the characteristic of modern
world, has led to frequent consumption of fast and
unhealthy food, which, combined with a sedentary
lifestyle, has contributed to the increased incidence
of ischemic heart disease in the population. A higher
risk of developing heart disease is associated with
male gender, diabetes, hypertension, hypercholes-
terolemia, and dyslipidemia (8, 9).

Diagnosis and treatment

Diagnosis is based on collecting medical history and
conducting a detailed physical examination. Depend-
ing on the assessment, further diagnostic tests may
be performed. The diagnostic process includes an
electrocardiogram (ECG), echocardiography, radio-
graphic imaging, stress testing, cardiac catheteriza-
tion, and blood laboratory tests (7).

Treatment depends on the characteristics and se-
verity of the disease itself. While treatment varies
based on the clinical situation, it is important to em-
phasize that patients diagnosed with cardiovascular
disease should be educated about secondary preven-
tion measures and the importance of modifying risk
factors (5). Stable angina pectoris typically presents
with substernal chest pain or pressure that worsens
with exertion or emotional stress and improves with
rest or nitroglycerin, usually persisting for about
two months. Pharmacological interventions include
cardioprotective and anti-anginal medications. Per-
cutaneous coronary intervention (PCl) is a minimally
invasive procedure performed via radial or femoral
artery access under X-ray guidance, classified as a
mechanical revascularization technique. Coronary
artery bypass graft surgery (CABG) is an important
surgical procedure for patients with coronary artery
disease (10). Acute coronary syndrome presents as
a sudden onset of substernal chest pain or pressure,
typically radiating to the neck and left arm. It may
be accompanied by dyspnea, palpitations, dizziness,
syncope, cardiac arrest, or new-onset congestive
heart failure. In STEMI, the primary treatment is per-
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cutaneous coronary intervention (PCl). Only if PCl is
not available within two hours, thrombolytic therapy
is indicated (11). According to the 2020 European
Society of Cardiology guidelines, in high-risk NSTEMI
patients, an early invasive strategy is recommended
within 24 hours of hospital admission. However, in
patients with very high risk (e.g., hemodynamic in-
stability, cardiogenic shock, refractory or recurrent
symptoms despite medication therapy, malighant
arrhythmias, mechanical complications of acute myo-
cardial infarction, acute heart failure, or significant
€CG changes), an urgent invasive strategy is advised
within two hours of admission. According to guide-
lines, NSTEMI patients are managed similarly to STE-
MI patients. Before performing invasive therapeutic
procedures, it is necessary to assess indications and
contraindications. In valvular heart disease, stenotic
lesions and regurgitation can be distinguished, with
diagnosis and disease severity determined through
cardiac catheterization. Severe forms of valvular dis-
ease require surgical intervention, and depending on
the affected valve, aortic or mitral valve surgery may
be performed (replacement or reconstruction) (13,
14). All therapeutic approaches are characterized
by specific side effects and complications that sig-
nificantly impact the quality of life of patients. The
negative effects of treating coronary artery disease
can be mitigated by the timely recognition of early
signs and symptoms, as well as patient education.
The aim of cardiac surgical intervention is to improve
patients’ quality of life, with the level of improve-
ment depending on the patient’s preoperative condi-
tion and overall treatment outcomes (15-18).

Quality of life of cardiac patients

Quality of life as a concept encompasses an indi-
vidual's well-being in relation to both positive and
negative factors within the system of values and
cultural context in which they live. It is assessed at
a specific moment and can be described as the indi-
vidual's level of satisfaction with the opportunities
available in their own life. Common factors of quality
of life include personal health (physical, mental, and
spiritual), relationships, educational status, work en-
vironment, social status, economic well-being, sense
of security, freedom, autonomy in decision-making,
social belonging, and physical environment (18). The
aim of cardiac surgery for patients with heart disease
is to improve their quality of life in all the mentioned
aspects. However, the level of post-surgical improve-

ment is not the same in each patient (4, 19). Improve-
ment in quality of life can be achieved by reducing
difficulties and symptoms associated with heart dis-
ease (20, 21). Assessing patients’ quality of life after
heart surgery provides valuable information on the
benefits and impact of cardiac surgical procedures in
enhancing patients’ functionality, quality of life, and
level of independence.

A review of the available foreign literature identi-
fied numerous studies on this topic. However, only a
small number of similar studies have been carried out
in Croatia so far, which is why we decided to contrib-
ute to increasing that number.

Aim

The objective of this study was to examine the qual-
ity of life of patients following cardiac surgery and to
analyze differences based on gender, age, diagnosis,
and associated comorbidities.

Methods

Participants

A cross-sectional study was conducted at the Clinical
Hospital Center Osijek, Clinic for Surgery, Department
of Cardiac and Thoracic Surgery. The study included a
total of 41 respondents who had undergone cardiac
surgery, had been discharged to home care and had
come for follow-up examination during March, April,
or May of 2024.

The time elapsed since the cardiac surgery was more
than six months.

The inclusion criteria were: cardiac surgery at least
six months prior; signed informed consent from; legal
age of majority: understanding and spoken knowl-
edge of Croatian language.
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Data protection

Personal data were collected and processed in com-
pliance with General Data Protection Regulation (EU
Regulation 2016/679). Adequate physical, technical
and security protection measures were also applied.
The respondents had the right to request a revision,
supplementation, or removal of private information,
as well as the right to restrict processing and with-
draw consent at any time.

Ethics

The study was conducted in accordance with all ap-
plicable guidelines aimed at ensuring proper imple-
mentation and the safety of respondents, including
the principles of Good Clinical Practice, the Declara-
tion of Helsinki, the Croatian Health Care Act, and the
Croatian Patient Rights Protection Act. Ethical ap-
provals for the study were obtained from the Ethics
Committee of the Clinical Hospital Center Osijek and
the Ethics Committee of the Faculty of Dental Medi-
cine and Health Osijek.

Instrument and study description

Prior to voluntarily signing the informed consent
form, the respondents received a detailed explana-
tion of the study. The respondents completed the
questionnaire independently. They were also in-
formed that questionnaire materials containing data
from medical records would be used in the study. Fur-
thermore, they received information on the general
and specific benefits of the study, its duration and
type of procedure, the confidentiality of the obtained
data, and privacy protection. Additionally, the re-
spondents were informed about their voluntary par-
ticipation and their right to withdraw from the study
at any time, with a note that refusal to participate
would not affect the medical care provided.

A two-part questionnaire was used as the instrument
to assess the quality of life of patients following car-
diac surgery. The first part of the questionnaire con-
sisted of the questions related to socio-demographic
characteristics of respondents (age, gender, place
of residence, education, marital status) and risk fac-
tors related to heart diseases (hypertension, diabe-
tes, cholesterolemia, smoking). The second part of
the questionnaire was a license-free SF-36 Health
Questionnaire (22), validated Croatian version (23,
24). The questionnaire consisted of 36 items which

assess patients’ quality of life in the areas of physi-
cal functioning, limitations due to physical and emo-
tional difficulties, vitality and energy, social function-
ing, bodily pain, general health, role emotional, and
mental health. The subscales of vitality and energy,
social and emotional functioning, and mental health
provide an assessment of mental status, while the
remaining subscales evaluate the physical health of
the respondents. The total score of the SF-36 ques-
tionnaire is presented across eight subscales, with
a minimum score of 0 and a maximum of 100. In all
subscales, a higher score indicates better subjective
health.

Statistics

Categorical data were presented as absolute and
relative frequencies. Numerical data were described
using the arithmetic mean and standard deviation, as
well as the median and interquartile range. The nor-
mality of the distribution of numerical variables was
tested using the Kolmogorov-Smirnov test. Due to
deviations from normal distribution, numerical vari-
ables between two independent groups were tested
using the Mann-Whitney U test. In cases involving
three or more independent groups, numerical vari-
ables were tested using the Kruskal-Wallis test due
to deviations from normal distribution. All p-values
are two-sided. The significance level was set at a =
0,05. Computer software used for statistical analysis
was SPSS (version 22.0, SPSS Inc., Chicago, IL, USA).
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Results

The sample included 41 respondents. Most respond-
ents, 28 (68%) of them, had elevated cholesterol lev-
els (Table 1).

After undergoing cardiac surgery, the respondents
were least limited by emotional difficulties, making

their quality of life in this subscale the highest, while
their quality of life was the lowest in the subscale of
physical limitations (Table 2).

There was no significant difference in quality of life
in respondents following cardiac surgery in relation
to gender. It was evident that women were less lim-
ited due to physical difficulties than men (Table 3).

Respondents in the 65 - 79 age group had signifi-
cantly lower physical functioning in relation to the

Table 1. General information

Gender

Age

Place of residence

Education

Marital status

Comorbidities

Do you have elevated cholesterol level?

Do you smoke?

Medical diagnosis for your surgery

How much time has passed since the
surgery?

Total

Yes, up to 10 cigarettes a day
Yes, more than 10 cigarettes a day

N (%)
Male 27 (66)
Female 14 (34)
45-54 9(22)
55-64 11 (27)
65-79 21 (51)
Urban 19 (46)
Rural 22 (54)
Primary 8 (20)
Secondary 22 (54)
Higher 11 (26)
Married 26 (63)
Divorced 3(7)
Single 2 (5)
Cohabiting 4 (10)
Widowed 6 (15)
Diabetes 11 (27)
Hypertension 18 (44)
Obesity 1(2)
Other 11 (27
Yes 28 (68
No (
(
(
(

| do not smoke
Combined surgery
Aortic valve surgery
Mitral valve surgery
Coronary artery bypass surgery
6 months to a year
1-2years
More than 2 years
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Table 2. Quality of life of respondents according to SF-36 subscales

Subscale Arithmetic mean SD Median Interquartile range Min - max
PF 64.87 2511 65 47.5-85 0-95
RP 56.09 37.40 50 25-100 0-100
RE 73.98 36.90 100 33-100 0-100
VT 59.14 18.19 60 50-70 10-85
SF 61.89 23.54 62.5 50-75 0-100
BP 72.98 18.83 77.5 65-90 22.5-100
GH 54.09 16.34 52 47.5-65 10-85
MH 65.95 18.50 68 54-82 8-92

*PF - physical functioning, RP - role physical, RE - role emotional, VT - vitality, SF - social functioning, BP - bodily pain, GH - general health, MH - mental health

Table 3. Quality of life of respondents according to SF-36 subscales in relation to gender
Median (interquartile range)

Subscale p*
Male Female
PF 65 (55-85) 67.5 (41.25-86.25) 0.92
RP 50 (25-75) 100 (25-100) 0.09
RE 100 (33-100) 100 (58-100) 042
VT 65 (55-75) 60 (43.75-70) 0.44
SF 62.5 (50-75) 50 (37.5-81.25) 0.56
BP 77.5(67.5-77.5) 67.5(55-93.5) 0.97
GH 55 (50-65) 51 (38.75-62.75) 0.45
MH 68 (60-84) 60 (52-77) 042

*Mann - Whitney U test; PF - physical functioning, RP -role physical, RE -role emotional, VT - vitality, SF - social functioning, BP - bodily pain, GH - general health, MH -
mental health

Table 4. Quality of life of respondents according to SF-36 subscales in relation to age
Median (interquartile range)

Subscale 45-54 55-64 65-79 y2-test p*
(N=9) (N=11) (N=21)

PF 85 (32.5-92.5) 85 (80 - 90) 55 (45 - 65) 12.344 0.002°
RP 75 (25-100) 75 (25-100) 50 (25- 87.5) 1.187 0.55
RE 100 (16.7-100) 100(100-100) 100 (33.3-100) 2.496 0.29
VT 70 (45-77.5) 70 (60 - 80) 60 (50-62.5) 6.230 0.042
SF 759(35.3';5 : 62.5(50-100) 50 (37.5-68.75) 4.453 0.11
BP 77.5(50-88.75) 90(77.5-100)  67.5(55-77.5) 7.505 0.022
GH 52 (50 - 70) 55 (50 - 70) 52 (37.5-61) 6.665 0.47
MH 72 (60-86) 76 (56 - 84) 60 (52 - 76) 2.731 0.25

*Kruskal-Wallis test; 2at p<0.05 significant difference between the 65 - 79 age group and the 55 - 64 age group; PF - physical functioning, RP - role physical, RE - role
emotional, VT - vitality, SF - social functioning, BP - bodily pain, GH - general health, MH - mental health
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55 -64 age group (Kruskal-Wallis, post hoc p=0.002).
They also had significantly lower vitality and energy
(post hoc p=0.04). Respondents in the 65 - 79 age
group experienced pain significantly more (post hoc
p=0.02) in relation to the 55 - 64 age group (Table 4).

Respondents who had undergone combined surgery
had significantly lower physical functioning (post
hoc p=0.02), social functioning (post hoc p=0.02).
Also, they experienced pain significantly higher (post
hoc p=0.04) in relation to respondents who had had
mitral valve surgery (Table 5).

There was no significant difference in the quality of
life of respondents with hypertension and diabetes
(Table 6).

Discussion

This study examined the quality of life of patients fol-
lowing cardiac surgery. Among the 41 respondents, 66
% were males, 63 % were married, and 54 % lived in
rural areas, with the same percentage having complet-
ed secondary education. The demographic structure of
the respondents in this study aligns with previous
studies (20, 25), which also involved a higher propor-
tion of male respondents (21, 26), who were married
and had completed secondary education (21). The av-
erage age of the respondents was 61.1 years (25). The

Table 5. Quality of life of respondents according to SF-36 subscales in relation to diagnhosed disease
Median (interquartile range)

Coronary artery

Subscale combined surgery Aortic valve Mitral valve bypass surgery (N x2-test  p*
(N=9) surgery (N = 9) surgery (N =7) = 16)
PF 60 (37.5-72.5) 55 (35-98.5) 90 (80 - 95) 65(475-85 10092 0.02°
RP 50 (12,5-87,5) 50 (12,5-100) 100 (50 - 100) 50 (25-75) 4933 018
RE 100 (33.3-100) 100 (50-100) 100 (100-100) 100 (33.3-100) 2.008 0.57
VT 55 (50-62.5) 60 (35-72.5) 75 (70-80) 62.5(51.25-70) 6588  0.09
SF 50 (37.5-50) 50(4375-75)  75(625-100)  625(50-84.73) 9415  0.02°
BP 67.5(45-83.75)  675(55-77.5)  90(77.5-100) 775(675-85) 8154  0.04°
GH 50 (30-54.5) 52 (50-62.5) 65 (50 - 80) 55(425-6425 7259 013
MH 60 (50-68) 68 (60 - 76) 84 (72 -88) 60 (53-83) 6775  0.08

*Kruskal-Wallis test; 2at p<0.05 significant difference between combined surgery and mitral valve surgery; PF - physical functioning, RP - role physical, RE - role
emotional, VT - vitality, SF - social functioning, BP - bodily pain, GH - general health, MH - mental health

Table 6. Quality of life of respondents according to SF-36 subscales in relation to comorbidities
Median (interquartile range)

Subscale Diabetes Hypertension x2-test p*
(N=11) (N = 18)
PF 65 (45 - 85) 65 (51.25-81.25) 0.018 0.89
RP 50 (0-100) 50 (25-75) 0118 073
RE 100 (33.3-100) 100(33.3-100) 1.798 0.18
VT 60 (50-70) 60 (43.75-66.25) 0.592 0.44
SF 50(37.5-75) 50(37.5-65.62) 0.193 0.66
BP 67.5(45-77.5) 72.5 (66.87-80.62) 2.344 0.13
GH 50(30-52) 52 (39.25-60.5) 0.341 0.56
MH 60 (52-72) 60 (50-77) 0.100 0.75

*Kruskal-Wallis test; PF - physical functioning, RP - role physical, RE - role emotional, VT - vitality, SF - social functioning, BP -bodily pain, GH - general health, MH -
mental health
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results of this study indicated that 68% of respond-
ents had elevated cholesterol levels, 44% were non-
smokers, and 29% smoked more than 10 cigarettes per
day. Given the average age of 61.9 years in the study,
the high prevalence of hypertension can be considered
expected. A study by Ostchega et al. also highlighted a
high prevalence of hypertension in individuals over 60
years old (26), and studies conducted in Ghana (27)
and Germany (28) similarly indicated an association
between increasing age and the prevalence of hyper-
tension. The State of Health in the EU: Croatia 2023
report showed that smoking is the second most sig-
nificant risk factor contributing to increased mortality
rates and that tobacco use in Croatia is among the
highest in Europe. According to that report, approxi-
mately 22% of Croatian citizens reported being smok-
ers, which is 3% higher than the European average
(29). In this study, most respondents underwent coro-
nary artery bypass surgery, and the most common time
interval between the surgery and participation in the
study was between six months and one year. Differ-
ences in quality of life after this period indicated that
respondents experienced the least limitations due to
emotional difficulties, making this subscale the high-
est-rated in terms of quality of life. Conversely, the
lowest quality of life was reported in the subscale of
physical limitations. A study by Peric et al. from 2017
suggested that respondents experienced an overall
improvement in quality of life across all assessed areas
following cardiac surgery. However, a slightly lower
quality of life was observed in the subscale of physical
limitations during the first six months following sur-
gery (2). A study by Perotti et al. from 2019 showed
that ten years after undergoing cardiac surgery, the
respondents reported the highest quality of life in the
subscale of psychological and physical functioning
(21). The differences in levels of the quality of life
across the examined subscales may depend on the pa-
tient's condition before surgery, their expectations,
and the presence of risk factors. When analyzing dif-
ferences in quality of life based on demographic varia-
bles, no significant differences were found between
genders; however, women experienced fewer physical
limitations than men. In a study conducted in Serbia,
men assessed their quality of life higher than women,
but both genders showed significant improvement af-
ter cardiac surgery (2). Respondents aged 65 and older
reported significantly poorer physical functioning, low-
er vitality and energy levels, and higher levels of pain
compared to younger respondents. A study conducted
in New York also indicated that older age is a predictor

of poorer quality of life after cardiac surgery, as par-
ticipants over 75 years old reported significantly worse
quality of life compared to those aged 74 and younger
(30). The lower quality of life among older respondents
can be explained by the fact that ageing negatively
affects health according to self-assessments, particu-
larly in the subscales of mental and physical health
(31). The respondents who had undergone mitral valve
surgery reported significantly better physical and so-
cial functioning, as well as significantly lower pain lev-
els compared to those who had had a combined sur-
gery. However, the comparison by diagnosis was based
on a very small sample size, and despite the significant
differences found, these results should be interpreted
with caution, requiring further validation. A study by
Kulik A. from 2017 indicated that one month after per-
cutaneous coronary intervention, the respondents
achieved significantly better quality of life in terms of
physical limitations, pain, and overall health compared
to those who underwent coronary artery bypass graft
surgery (32). The same study showed that six months
post-procedure, these differences leveled out, with
coronary artery bypass graft patients experiencing
fewer physical limitations compared to those who had
undergone percutaneous coronary intervention (32).
Findings from a study by Cohen et al., conducted on
1800 patients after cardiac surgery, suggested that
the quality of life was better in the first six months
following percutaneous coronary intervention. How-
ever, after six months, the quality-of-life outcomes be-
came similar, and after one year, they were better in
patients who underwent coronary artery bypass graft-
ing (33). A study conducted in the Netherlands showed
the same results (34). Studies by other authors indi-
cated that patients a year after undergoing coronary
artery bypass graft surgery demonstrated better qual-
ity of life outcomes compared to those who underwent
percutaneous coronary intervention (35, 36). Diabetes
and hypertension were among the most common co-
morbidities in respondents, and no significant differ-
ences were found in the quality of life between those
with hypertension and diabetes. However, studies con-
ducted in Serbia (2) and France (21) suggested that
respondents with diabetes had a lower quality of life
following cardiac surgery. In contrast, a study in Colo-
rado found that hypertension and smoking were the
most strongly associated with lower quality of life fol-
lowing cardiac surgery (37). A study by Pacaric et al.
indicated poor quality of life among patients following
cardiac surgery, regardless of risk factors (20). This
study, like other studies in the literature (2, 21, 37),
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provides valuable insights into the impact of disease
risk factors on quality of life following cardiac surgery,
highlighting the importance of primary prevention at
an early age. Adhering to healthy lifestyle recommen-
dations in youth can significantly influence the devel-
opment of heart disease, while reducing risk factors in
patients with an existing diagnosis can contribute to
achieving positive treatment outcomes and improving
the quality of life. The quality of life is becoming an
increasingly important research topic in medicine, as it
reflects both the objective clinical or physiological sta-
tus and the patient’s subjective perception of how
their health condition or diagnostic and therapeutic
procedures affect their life and well-being. Assessing
the quality of life of patients after undergoing cardiac
surgery is essential for a comprehensive understand-
ing of their physical, emotional, and social needs. Al-
though cardiac surgeries often save lives, they can
have a significant impact on patients’ physical func-
tionality, psychological well-being, and social interac-
tions. The quality of life following cardiac surgery var-
ies across different parts of the world. An interesting
difference in the domain of pain was observed in a
study conducted in Iran (38), where pain was rated the
lowest compared to this and other studies (2, 20, 21).
This was attributed to non-adherence to prescribed
medications and medical advice. Such findings high-
light the need for different intervention strategies in
different countries to improve the quality of life of pa-
tients. Through systematic monitoring and assess-
ment of the quality of life, healthcare professionals can
identify specific challenges patients face in the post-
operative period and develop personalized interven-
tions to enhance their overall well-being. This approach
not only leads to better medical outcomes but also
contributes to the improvement of rehabilitation pro-
grams, the reduction of psychological distress, and the
facilitation of patients’ reintegration into everyday life.
In conclusion, it can be stated that assessing quality of
life following cardiac surgery is not only of medical im-
portance but also of social and emotional significance,
as it directly contributes to the overall health and well-
being of patients.

The limitations of this study include the fact that it
was conducted in a single institution, with a small
and convenience-based sample. Additionally, some
important variables were assessed in a less sensi-
tive manner, such as the time elapsed since surgery.
Since the study was conducted in a single geograph-
ic area, the results cannot be generalized. However,

they can serve as a basis for designing interventions
aimed at improving the quality of life of patients.

Conclusion

The results of this study indicated that, after under-
going cardiac surgery, patients experience the least
limitations due to emotional difficulties, making their
quality of life in this subscale the highest, while their
quality of life is the lowest in the subscale of physical
limitations. There was no significant difference in the
quality of life of patients following cardiac surgery
based on gender. Patients aged 65 and older had
significantly lower quality of life in the subscales of
physical functioning, vitality and energy, and pain
compared to younger patients. Patients who under-
went mitral valve surgery had significantly better
quality of life in the subscales of physical and social
functioning, as well as pain, compared to those who
underwent combined surgery. There was no signifi-
cant difference in the quality of life between patients
with hypertension and diabetes.

Author contributions

Conceptualization (AB, NF); Data curation (AB, BB,
MC); Formal analysis (1B, KK); Funding acquisition
(AB, ZG, NF); Investigation (AB, MC); Methodology (IB,
KK, NF); Project administration (BB, KK); Resources
(AB, ZG, M(Q); Software (IB, KK, MQ); Supervision (IB,
ZG, NF); Validation (IB, ZG, NF); Visualization (BB, IB);
Writing - original draft (AB, BB, NF); Writing - review
& editing (AB, BB, KK, IB, ZG, MC, NF).

Conflict of interest

The authors declare no conflict of interest.

Acknowledgments

We thank the participants for their participation in
the study.

Funding

This research received no external funding.



100

Bicvic A. et al. Assessment of the Quality of Life of Patients Following Cardiac Surgery. Croat Nurs J. 2025; 9(1): 91-101

References

10.

11.

12

Eraballi A, Pradhan B. Quality of life improvement
with rehabilitation according to constitution of the
World Health Organization for coronary artery bypa-
ss graft surgery patients: A descriptive review. Ayu.
2017;38(3-4):102-7.  https://doi.org/10.4103/ayu.
AYU_152_17

Peric V, Stolic R, Jovanovic A, Grbic R, Lazc B, Sovtic S,
et al. Predictors of quality of life improvement after
2 years of coronary artery bypass surgery. Ann Tho-
rac Cardiovasc Surg. 2017;23(5):233-8. https://doi.
org/10.5761/atcs.0a.16-00293

Bishawi M, Hattler B, Almassi H, Spertus JA, Quin JA,
Collins JF, et al. Preoperative factors associated with
worsening in health-related quality of life following
coronary artery bypass grafting in the Randomized On/
Off Bypass (ROOBY) trial. Am Heart J. 2018;198:33-8.
https://doi.org/10.1016/j.ahj.2017.12.014
Cardiovascular diseases [Internet]. World Health Or-
ganization. 2024. Available at: https://www.who.int/
health-topics/cardiovascular-diseases#tab=tab_1.
Lopez EO, Ballard BD, Jan A. Cardiovascular Disease. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2025.

Schmidt-RioValle ], Ejheisheh MA, Membrive-Ji-
menez M|, Suleiman-Martos N, Albendin-Garcia L,
Correa-Rodriguez M, et al. Quality of life after co-
ronary artery bypass surgery: a systematic review
and meta-analysis. Int | Environ Res Public He-
alth. 2020;17(22):8439. https://doi.org/10.3390/
ijerph17228439

Shahjehan RD, Bhutta BS. Coronary Artery Disease. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2025.

Dalen JE, Alpert JS, Goldberg RJ, Weinstein RS. The
epidemic of the 20(th) century: coronary heart di-
sease. Am ] Med. 2014;127(9):807-12. https://doi.
org/10.1016/j.amjmed.2014.04.015
Koenig W. High-sensitivity C-reactive protein and athe-
rosclerotic disease: from improved risk prediction to
risk-guided therapy. Int ] Cardiol. 2013;168(6):5126-
34, https://doi.org/10.1016/j.ijcard.2013.07.113
Katz D, Gavin MC. Stable Ischemic Heart Disease.
Ann Intern Med. 2019;171(3): ITC17-32. https://doi.
org/10.7326/AITC201908060

Makki N, Brennan TM, Girotra S. Acute coronary syn-
drome. ] Intensive Care Med. 2015;30(4):186-200.
https://doi.org/10.1177/0885066613503294

Collet JP, Thiele H, Barbato E, Barthélémy O, Bau-
ersachs J, Bhatt DL, et al. ESC Scientific Document
Group. 2020 ESC Guidelines for the management
of acute coronary syndromes in patients presenting

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

without persistent ST-segment elevation. Eur Heart
J. 2021;42(14):1289-367. https://doi.org/10.1093/
eurheartj/ehaa575

Maganti K, Rigolin VH, Sarano ME, Bonow RO. Valvular
heart disease: diagnosis and management. Mayo Clin
Proc. 2010;85(5):483-500. https://doi.org/10.4065/
mcp.2009.0706

Argulian €, Borer |S, Messerli FH. Misconceptions
and Facts About Mitral Regurgitation. Am | Med.
2016;129(9):919-23. https://doi.org/10.1016/j.amj-
med.2016.03.010

Garcia Rodriguez LA, Martin-Pérez M, Hennekens CH,
Rothwell PM, Lanas A. Bleeding risk with long-term
low-dose aspirin: a systematic review of observatio-
nal studies. PLoS One. 2016;11(8):e0160046. https://
doi.org/10.1371/journal.pone.0160046

Elam MB, Majumdar G, Mozhui K, Gerling IC, Vera SR,
Fish-Trotter H, et al. Patients experiencing statin-in-
duced myalgia exhibit a unique program of skeletal
muscle gene expression following statin re-challen-
ge. PlLoS One. 2017;12(8):e0181308. https://doi.
org/10.1371/journal.pone.0181308

Teoli D, Bhardwaj A. Quality Of Life. In: StatPearls [In-
ternet]. Treasure Island (FL): StatPearls Publishing;
2025.

Gjeilo KH, Stenseth R, Wahba A, Lydersen S, Klepstad
P. Long-term health-related quality of life and survi-
val after cardiac surgery: A prospective study. | Thor
Cardiovasc Surg. 2018;156(6):2183-90. https://doi.
org/10.1016/j.jtcvs.2018.05.087

Sanders |, Bowden T, Woolfe-Loftus N, Sekhon M, Ait-
ken LM. Predictors of health-related quality of life af-
ter cardiac surgery: a systematic review. Health Qual
Life Outc. 2022;20(1):79. https://doi.org/10.1186/
s12955-022-01980-4

Pacari¢ S, Turk T, Eri¢ |, Orki¢ Z, Petek Eri¢ A, Milosti¢-
Srb A, et al. Assessment of the quality of life in pati-
ents before and after Coronary Artery Bypass Grafting
(CABG): A prospective study. Int | Environ Res Public
Health. 2020;17(4):1417. https://doi.org/10.3390/
ijerph17041417

Perrotti A, Ecarnot F, Monaco F, Dorigo E, Monteleone
P, Besch G, et al. Quality of life 10 years after cardiac
surgery in adults: a long-term follow-up study. He-
alth Qual. Life Outcomes. 2019;17(1):88. https://doi.
0rg/10.1186/s12955-019-1160-7

Rand Corporation. 36-Item short form survey instru-
ment (SF-36) [Internet]. 2019. Available at: https://
www.rand.org/health-care/surveys_tools/mos/36-
item-short-form/survey-instrument.html.

Juresa V, Ivankovic¢ D, Vuleti¢ G, Babi¢-Banaszak A, Sr-
cek I, Mastilica M, et al. The Croatian Health Survey-
-SF-36: I. General quality of life assessment. Coll An-
tropol. 2000;24(1):69-78.

Masli¢ Sersi¢ D, Vuleti¢ G. Psychometric evaluation
and establishing norms of Croatian sf-36 Health Sur-



Bicvic A. et al. Assessment of the Quality of Life of Patients Following Cardiac Surgery. Croat Nurs J. 2025; 9(1): 91-101

101

25.

26.

27.

28.

29.

30.

31.

vey: framework for subjective health research. Croat.
Med. ). 2006; 47: 95-102.

Colak Z, Segoti¢ I, Uzun S, Mazar M, lvancan V, Maj-
tic-Kogler V. Health related quality of life following
cardiac surgery--correlation with EuroSCORE. Eur
J Cardiothorac SUrg. 2008;33(1):72-6. https://doi.
org/10.1016/j.ejcts.2007.09.023

Ostchega Y, Fryar CD, Nwankwo T, Nguyen DT. Hyper-
tension Prevalence Among Adults Aged 18 and
Over: United States, 2017-2018. NCHS Data Brief.
2020;364:1-8.

Dai B, Addai-Danson S, Nutakor JA, Osei-Kwaye |,
Larnyo €, Oppong S, et al. The prevalence of hyper-
tension and its associated risk factors among older
adults in Ghana. Frontiers in Cardiovascular Me-
dicine. 2022;9:990616. https://doi.org/10.3389/
fcvm.2022.990616

Muli S, Meisinger C, Heier M, Thorand B, Peters A,
Amann U. Prevalence, awareness, treatment, and
control of hypertension in older people: results from
the population-based KORA-age 1 study. BMC Public
Health. 2020;20(1):1049. https://doi.org/10.1186/
s12889-020-09165-8

State of Health in the EU Hrvatska. Overview of he-
alth and healthcare status. 2023. Available at; https://
eurohealthobservatory.who.int/publications/m/croa-
tia-country-health-profile-2023

Jarvinen O, Saarinen T, Julkunen ), Huhtala H, Tarkka
MR. Changes in health-related quality of life and
functional capacity following coronary artery bypass
graft surgery. Eur ] Card Thor Surg. 2003;24(5):750-
6. https://doi.org/10.1016/s1010-7940(03)00413-5
Lorem GF, Schirmer H, Wang CEA, Emaus N. Ageing
and mental health: changes in self-reported health
due to physical illness and mental health status with
consecutive cross-sectional analyses. BM] Open.
2017;7(1):e013629. https://doi.org/10.1136/bmjo-
pen-2016-013629

32.

33.

34.

35.

36.

37.

38.

Kulik A. Quality of life after coronary artery bypass
graft surgery versus percutaneous coronary inter-
vention: what do the trials tell us? Curr Opin Car-
diol. 2017;32(6):707-14. https://doi.org/10.1097/
HC0.0000000000000458

Cohen DJ, Van Hout B, Serruys PW, Mohr FW, Macaya C,
den Heijer P, et al. Quality of life after PCl with drug-
eluting stents or coronary-artery bypass surgery. The
New Engl | Med. 2011;364(11):1016-26. https://doi.
org/10.1056/NEJM0al001508

van Domburg RT, Daemen ]. Pedersen SS, Bressers M,
van Herwerden LA, Firth BG, et al. Short- and long-
term health related quality-of-life and anginal sta-
tus after randomisation to coronary stenting versus
bypass surgery for the treatment of multivessel dise-
ase: results of the Arterial Revascularisation Therapy
Study (ARTS). Eurolntervention. 2008;3(4):506-11.
https://doi.org/10.4244/89

Spertus JA, Nerella R, Kettlekamp R, House |, Marso S,
Borkon AM, et al. Risk of restenosis and health status
outcomes for patients undergoing percutaneous coro-
nary intervention versus coronary artery bypass graft
surgery. Circulation. 2005;111(6):768-73. https://doi.
0rg/10.1161/01.CIR.0000155242.70417.60

Borkon AM, Muehlebach GF, House J, Marso SP, Spertus
JA. A comparison of the recovery of health status after
percutaneous coronary intervention and coronary ar-
tery bypass. Ann Thorac Surg. 2002;74(5):1526-30.
https://doi.org/10.1016/s0003-4975(02)04063-8
Rumsfeld ]S, Ho PM, Magid DJ, McCarthy M, Shroyer
ALW, MaWhinney S, et al. Predictors of health-related
quality of life after coronary artery bypass surgery.
Ann Thorac Surg. 2004;77(5):1508-13. https://doi.
org/10.1016/j.athoracsur.2003.10.056

Taghipour HR, Naseri MH, Safiarian R, Dadjoo Y, Pis-
hgoo B, Mohebbi HA, et al. Quality of life one year
after coronary artery bypass graft surgery. Iran Red
Crescent Med J. 2011;13(3):171-7.






Croat Nurs J. 2025; 9(1): 103-114

Original scientific paper

QOS

The Relationship Between Cognitive
Emotion Regulation and Depression,
Anxiety, and Stress in Nurses

1 Zrinka Pukljak
! Lada Perkovi¢
2 Llidija Gavic

! University of Applied Health Sciences, Zagreb,
Croatia

2 University Hospital Centre Osijek, Osijek, Croatia

Article received: 08.02.2025.

Article accepted: 14.03.2025.

https://doi.org/10.24141/2/9/1/9

Author for correspondence:

Zrinka Pukljak

University of Applied Health Sciences, Zagreb, Croatia
€-mail: zrinka.pukljak@zvu.hr

Keywords: anxiety, depression, mental health, emotion
regulation, nurses

Abstract

Introduction. Numerous studies have shown that
there is significant relationship between nurses’
emotional states and their work performance. This
relationship is particularly significant when symp-
toms of distress (depression, anxiety, and stress) are
elevated. Cognitive emotion regulation strategies
that support effective responses to environmental
challenges are termed adaptive, while those that im-
pede functioning are known as maladaptive.

Aim. To examine mental health of nurses, as meas-
ured by depression, anxiety and stress and to investi-
gate the contribution of cognitive emotion regulation
strategies to the prediction of depression, anxiety
and stress.

Methods. Data were collected in February 2023 at
Osijek University Hospital. A total of 82 nurses par-
ticipated in the study. Data were collected using
sociodemographic questions, the Depression, Anxi-
ety, and Stress Scale (Lovibond & Lovibond, 1995),
and the Cognitive Emotion Regulation Questionnaire
(Garnefski & Kraaij, 2006).

Results. Although most nurses do not experience
depression, anxiety, and stress beyond the normal
level, there is a non-negligible proportion who exhib-
it symptoms ranging from mild to extremely severe
levels of these negative emotional states.

The largest proportion of severe and extremely se-
vere results, that might be of clinical significance,
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was observed for anxiety (18.53%). The maladap-
tive strategy of blaming others was found to be a
significant predictor of depression, anxiety, stress
and positive refocusing was significant predictor of
stress.

Conclusion. The results suggest that the use of spe-
cific cognitive emotion regulation strategies plays an
important role in nurses’ mental health, measured as
rates of depression, anxiety and stress. This under-
scores the need for and importance of implement-
ing education and training programmes on cognitive
emotion regulation strategies in the professional
education of nurses.

Introduction

Nurses' professional functioning can be very stress-
ful and emotionally challenging (1-3). Nurses are
often expected to balance the challenging de-
mands of patients, families and colleagues, and the
healthcare system. While there is an abundance of
literature highlighting the emotional challenges of
the nursing profession, there is a lack of research
that focuses specifically on how nurses manage
their emotions. However, research into the concept
of emotion regulation in nursing has evolved over
the last decade (4).

Emotion regulation is a process by which ‘individu-
als influence what emotions they have, when they
have them, and how they experience and express
these emotions’ (5). Itis a broad concept that encom-
passes self-regulation and regulation by others, as
well as the direct management of emotions or the
treatment of their underlying causes (6). These pro-
cesses encompass biological, social, behavioural, and
cognitive domains. On a physiological level, emotions
are regulated by physical reactions such as increased
heart rate or sweating. On a social level, they are
controlled by seeking support from others, while on
a behavioural level, reactions such as crying or with-
drawal can contribute to coping with stress. Cogni-
tive emotion regulation refers to thought strategies
and processes that consciously or unconsciously at-
tempt to alter the extent of the individuals' emotion-
al experience and can be adaptive or non-adaptive

(7-10). Garnefski et al. (8) identify four maladaptive
cognitive strategies — self-blame, rumination, cata-
strophizing, and blaming others — and five adaptive
strategies — acceptance, positive refocusing, plan-
ning refocus, positive reappraisal, and putting events
into perspective.

Self-blame involves holding yourself accountable for
difficult experiences, while rumination causes you to
dwell on negative emotions and thoughts related to
negative events. Catastrophizing means exaggerat-
ing the severity of situations, and blaming others
means attributing your problems to external parties.
Acceptance is about coming to terms with what has
happened, while positive refocusing is about turning
your attention to pleasant and uplifting thoughts,
rather than the current challenges. Refocusing on
planning emphasizes devising actionable steps to
tackle negative situations, and positive reappraisal
involves interpreting stressful events as opportu-
nities for growth. Putting events in perspective in-
volves minimizing their perceived severity. There is
evidence that the habitual use of certain cognitive
emotion regulation strategies is related to emotional
outcomes (10-11). The comparison between clinical
and non-clinical populations has shown that clinical
population uses maladaptive strategies to a signifi-
cantly greater extent, which are associated with a
higher frequency of depressive and anxiety symp-
toms (7, 8, 12).

Accordingly, it is important to investigate the rela-
tionship between cognitive emotion regulation strat-
egies and stress, anxiety and depression specifically
in the nursing profession. Nurses' emotions can sig-
nificantly affect their understanding and retention of
information, motivation to achieve healthcare goals,
accuracy of problem-solving, and the quality of com-
munication and interpersonal relationships in the
workplace (12, 13). Emotions can facilitate nurses’
functioning, but they can also lead to declined effec-
tiveness, especially when they arise in inappropriate
contexts, are overly intense, or persist for too long
(14, 15). The ability to regulate emotions has already
been shown to influence nurses’ professional effi-
cacy, general psychological well-being (16, 17) and
communication skills (16).

Wang et al (18) showed that nurses’ cognitive emo-
tion regulation strategies were associated with anxi-
ety and depressive symptoms. A positive correlation
was also found between emotional regulation strat-
egies and the level of nurses’ perceived stress (19-



Pukljak Z. et al. The Relationship Between Cognitive Emotion Regulation and Depression... Croat Nurs J. 2025; 9(1): 103-114 105

20). Some research suggests that emotion regulation
characteristics also predict all components of burn-
out: emotional exhaustion, depersonalization and
personal accomplishment (21). However, Bamonti
(22) reported that rumination and refocus on plan-
ning only predicted depersonalization. Moreover, it
seems that maladaptive cognitive emotional strate-
gies of nurses, alleviate PTSD symptoms after expe-
riencing a stressful event (20).

These findings suggest that education about emo-
tional regulation and the implementation of emo-
tional regulation training programs may contribute
to better emotional and professional functioning of
nurses.

Karatzadeh et al (23) previously reported that the
six-week emotional regulation training effectively
changed symptoms of depression, anxiety and stress,
as well as quality of life in intensive and critical care
nurses.

As far as we know, the cognitive emotional strate-
gies of nurses in Croatia have not been studied so
far, although Filipec et al (24) have studied cognitive
emotion regulation of physiotherapy students as far
as health care workers are concerned.

Aim

To examine mental health of nurses, as measured by
depression, anxiety and stress and to investigate the
contribution of cognitive emotion regulation strate-
gies to the prediction of depression, anxiety and
stress.

Methods

Participants and procedure

This cross-secitonal study was conducted in Febru-
ary 2023. The convenience sample consisted of 82
nurses from the Departement of Gynaecology and
Obstetrics and the Department of Neurology of the
Osijek Universtiy Hospital, Osijek, Croatia. They were
predominantly female (95.1%), aged between 21 and
65 years (M=44, SD=1.04). The length of service of
the participants ranged from 1 to 46 years (M=22.8,
SD=12.1). The additional sociodemographic data of
the participants are presented in Table 1.

The questionnaire was completed using a paper-
and-pencil method. Participation was voluntary and
anonymous. The written instructions on the first
page of the questionnaire provided details about the
subject, purpose and objectives of the study. They
also included information about the data usage, the
voluntary nature of participation, measures ensuring
anonymity and confidentiality, and participants’ right
to withdraw at any time without providing a reason.

With the consent of the head nurses from the two
wards, printed questionnaires were placed in the
nursing rooms, where ward nurses were invited to
participate. The completed questionnaires were then
deposited in a sealed box provided in the nursing
room.
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Table 1. Sociodemographic data of pariticipants (N=82)

single
in a relationship
Marital status married
divorced

widowed

secondary education

Education post-secondary education
tertiary education
below average
Income average
above average
Instruments

Data were collected using previously validated in-
struments: the Cognitive Emotion Regulation Ques-
tionnaire and the Depression, Anxiety, and Stress
Scale (DASS-21), and a series of socio-demographic
questions.

The Cognitive Emotion Regulation Questionnaire
(CERQ) is a self-report instrument designed to assess
the cognitive emotion regulation strategies people
use to regulate their emotions after negative experi-
ences or situations.

Unlike other coping questionnaires, which often do
not distinguish between person'’s thoughts and their
actions, the CERQ focuses exclusively on cognitive
processes (9, 26).

The CERQ consists of 36 items divided into 9 concep-
tually different subscales, with 4 items per subscale.
Respondents rate the frequency with which they use
each described cognitive strategy on a 5-point scale
(1 -'never, 2 -'very rarely, 3 - 'sometimes,’ 4 - ‘often,
5 -"always’).

The score is calculated by adding the relevant points
for each cognitive strategy (from 4 to 20), with a
high score indicating more frequent use of a particu-
lar strategy.

Frequency %
5 6.1
14 17.1
54 65.9

7.3

12
59 72
12 141
10 12.2
0 0
68 829
14 17.1

The meanings of the subscales are as follows:

1. Self-Blame - Preoccupation with one’s own
mistakes and the tendency to blame oneself
for negative experiences (e.g., 'l feel like | am
the one to blame.).

2. Acceptance - Thoughts about the impossibil-
ity of changing what has happened and ac-
ceptance that life goes on (e.g., 'l think | have
to learn to live with it)).

3. Rumination - Persistent thoughts about the
feelings and thoughts associated with the
negative event (e.g., 'l am preoccupied with
what | think and feel about what happened.).

4. Positive Refocusing - Thinking about other,
more pleasant things instead of the actual
event (e.g., 'l think about something nice in-
stead of what happened.).

5. Planning Refocus - Thinking about the steps
needed to deal with the event (e.g., 'l plan
what would be the best to do.).

6. Positive Reappraisal - Thinking about how
you can attribute positive meaning to the
event in terms of personal growth (e.g., ‘I be-
lieve | can become a stronger person after
what happened.).

7. Putting into Perspective - Downplaying the
severity of the situation by comparing it to
other events and experiences (e.g., ‘I tell my-
self that there are worse things in life)).
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8. Catastrophizing - Explicitly emphasising and
exaggerating the catastrophic nature of the
situation (e.g., ‘I often think that this is the
worst thing that can happen to a person.).

9. Blaming Others - Thoughts of blaming others for
what the individual has experienced (e.g., 'l feel
that others are to blame for what happened.).

The CERQ can be used to measure cognitive strate-
gies that represent an individual's response to stress-
ful situations, as well as to measure cognitive strate-
gies used in coping with specific stressful events or
situations, depending on the nature of the research
problems. In this study, we examined the general
style of cognitive coping.

The CERQ has satisfactory psychometric properties,
both in the original English version and in many ad-
aptations in other countries. The Cronbach alpha val-
ues of the nine scales in the English version were
between 0.75 and 0.86 (8). Similarly, the reliability
in the sample used for the Croatian translation and
validation of the questionnaire was satisfactory, as
it ranged between 0.73 and 0.89 (25). In our sample,
the a- values ranged from 0.63 to 0.87.

The Depression Anxiety Stress Scale (DASS-21; Lovi-
bond & Lovibond, 1995) (26) is a self-report instru-
ment designed to examine the frequency and pres-
ence of emotional states such as depression, anxiety,
and stress. It consists of 21 items, and participants
must rate the presence of symptoms in the past week
on a 4-point scale (0 - almost never, 1 - sometimes, 2
- often, 3 - almost always). All items are negative, so
a higher total score indicates greater psychological
difficulties and more symptoms of depression, anxi-
ety, and/or stress.

To make the results comparable with the norms of
the longer version of the DASS scale, which con-
sists of 42 items, the total score for each subscale
of the DASS-21 is multiplied by 2. Each subscale
has a maximum score of 42, with categories ranging
from normal to extremely severe. The subscales are
categorised into the following levels: normal, mild,
moderate, severe, and extremely severe. There are
certain critical values for each subscale: a value of
more than 9 for depression, 7 for anxiety, and 14 for
stress is considered critical.

The satisfactory psychometric properties of the Cro-
atian version have already been reported (26). In our
study, the Cronbach’s alpha was 0.90 for depression,
and 0.92 for both anxiety and stress.

Ethics

This study was approved by the Ethics Committee
of the Osijek University Hospital (Reg. No. 11664 3-
2/2022.) and all participants gave their informed
consent in person before participating in the study.

Statistics

The normality of the distribution for all variables was
tested using the Kolmogorov-Smirnov test and the
results showed statistically significant differences
from the normal distribution. However, additional
analyses of skewness and kurtosis showed that all
variables in this study had a skewness within a val-
ue range of +3, and kurtosis within a value range of
+10. The highest value of skewness was 1.40, and
the highest kurtosis value was -1.11. This means
that the criteria for conducting parametric analyses
were met (27).

Results

Descriptive statistical methods were used to pro-
cess the variables under investigation. The mean
values are presented as the arithmetic mean, to-
gether with minimum and maximum values and the
standard deviation.

The most frequently used cognitive emotional strat-
egies are positive reappraisal, planning, and putting
into perspective, all of which are adaptive strategies.
In contrast, the least frequently used cognitive emo-
tional strategies are self-blame and blaming others,
which are maladaptive strategies.

The arithmetic values for depression and anxiety are
higher than their critical values.

To examine the percentage of participants scoring
high on the DASS subscales, Table 2 shows the dis-
tribution across categories from normal to extremely
severe scores.

More than half of the participants fall into the 'nor-
mal’ category, meaning they do not exhibit signifi-
cant symptoms of depression, anxiety, or stress. A
total of 4.25% of participants show some level of
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Table 2. Descriptive statistics for DASS-21 and CERQ questionnaires

Variables N M SD TR
DASS-21:
Depression 80 9.40 9.464
Stress 78 11.72 9.641 0-42
Anxiety 81 8.07 9.703
CER strategies:
Self-blame 80 10.74 3.055
Blaming others 80 9.05 2.959
Rumination 80 12.85 2.761
Catastrophizing 79 10.67 3.331
Eg::g‘(fc't?\fg 78 1458 2694 4-20
Positive refocusing 77 13.29 3.663
Positive reappraisal 80 15.06 2.739
Acceptance 80 13.12 2.308
Planning refocus 81 14.88 2.803

Note: N- number of participants; TR- theoretical range; M- Mean; SD- Standard deviation

Table 3. Distribution of participants according to the categories’ of the DASS-21

Depression Anxiety Stress
Categories SR N (%) SR N (%) SR N (%)
Normal 0-9 47 (58.75) 0-7 48 (59.26) 0-14 52 (66.67)
Mild 10-13 6 (7.5) 8-9 4 (4.94) 1518 7 (8.97)
Moderate 14-20 19 (23.75) 10-14 14 (17.28) 19-25 12 (15.38)
Severe 21-27 3(3.75) 15-19 2 (2.47) 26-33 3(3.85)
Extremely 28+ 5 (6.25) 20+ 13 (16.05) 34+ 4(5.13)
severe
Total 80 (100) 81 (100) 78 (100)

Note: SR - range for severity ratings (cut offs); n-number of participants

depression, the same applies to 40.74% of partici-
pants in terms of anxiety, and 33% in terms of stress.
We can assume that the participants’ mental health
is at risk in the ‘severe’ and ‘extremely severe’ cat-
egory. That applies to 10% of the participants re-
garding depression, 18.52% participants regarding
anxiety and 8.98% regarding stress. Anxiety is the
most prevalent negative emotional state in the ex-
tremely severe category (16.05% of participants re-
port symptoms of severe anxiety).

The results show that depression has a weak posi-
tive correlation with self-blame (r=0.388, p<0.001)
and rumination (r=0.291, p<0.01) and a moderate

positive correlation with blaming others (r=0.503,
p<0.01) and catastrophizing (r=0.419, p<0.01). In
addition, stress has a weak positive correlation with
rumination (r=0.371, p<0.01), a moderate positive
correlation with blaming others (r=0.448, p<0.01),
catastrophizing (r=0.436, p<0.01) and self-blame
(r=0.456, p<0.001) and a weak negative correlation
with positive refocusing (r=- 0.249, p<0.05). Finally,
there is a weak positive correlation between anxi-
ety and self-blame (r=0.234, p<0.05) and rumination
(r=0.342, p<0.01) and a moderate positive correla-
tion with blaming others (r=0.516, p<0.01), catastro-
phizing (r=0.478, p<0.01).
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Table 4. Correlation between depression, stress and anxiety and cognitive emotional strategies

Variables/ r D S A 1 2 3 4 5 6 7 8
Stress 8*20
Anxiety 8*25 8,30

Self-blame -5;28 -436 .234

.503 .448 .516 .373

Blaming others o . ke *%

291 371 .342 .592 .403

Rumination e * ok *k *k

C .. 419 436 .478 .564 .582 .610
atastro-phizing . o

*k *k *x *x
Perspective .003 .005 .088 .2?2 194 4,31 .188

Positive refocus. -182 "2*49 -071 -086 126 .147 -049 4,32

Positive reappr. -211  -189 -124 -013 .004 198 -092 6,:9 63,9

Acceptance 111 055 .056 .380* .156 .407 '2*37 '5*23 141 '3,50
Planning refocus ~ -110 -148 -107 089 062 319 o001 36 611 .772 .264

Note: D - depression, S - stress, A - anxiety; 1-8 - CER startegies; *p<0.05, **p<0.01

A linear regression analysis was conducted to iden-
tify the cognitive emotion regulation strategies that
predict the mental health variables. Prior validity

Table 5. Results of regression analysis with

depression as criterion (dependent variable)

+ ducted t ih Predictors 8 t
as.s?[ssmen s]c \;\/r:are conducte olensun;II telappro- (independent variables) P
priateness of the regression analyses. olerance
values were above 2, variance inflation factors re- (BN delse i
mained below 5 and Durbin-Watson values were in Self-blame 206 1598 114
the range of 1.5 to 2.5 indicating that the conditions Blaming others 392 3.228 .002**
for conducting the regression analysis were met. Rumination -072 -529 .598
The variables included in the regression significantly Catastrophizing 118 814 418
explained 27% of the variance in depression (ad- Model Summary Adjusted R?=.266
justed R°=0.266; p<0.01). Blaming others proved to Note: p-statistical significance significance (**p<0.01); B-regression
be Slgnlﬁcant pos|t|ve predlc'tor (p( 001) Of depres_ coefficient; Adjusted R? - adjusted coefficient of determination
sion. The more participants tend to blame others, the
higher their score on the depression scale is. The variables included in the regression significantly

explain 29% of the variance of anxiety (adjusted
R?=0.289; p<0.01). Blaming others proved to be a
significant positive predictor of anxiety (p<0.01). A
higher score on the blaming others corresponds to
higher anxiety.
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Table 6. Results of regression analysis with

anxiety as criterion (dependent variable)
Predictors

(independent variables) B t P
(Constant) -2493 015
Self-blame -128 -1.024 309

Blaming others .364 3.065 .003**
Rumination 102 .783 436
Catastrophizing 276 1.941 .056

Model Summary Adjusted R? =.289

Note: p-statistical significance (**p<0.01); B-regression coefficient; Adjusted
R? - adjusted coefficient of determination

Table 7. Results of the regression analysis

with stress as criterion (dependent variable)

Predictors

(independent variables) B ! P
(Constant) -.238 813
Self-blame 208 1539 128

Blaming others 322 2.644 .010*
Rumination 122 .858 394
Catastrophizing .032 222 .825

Positive refocusing -291 -2.845 .006**

Model Summary Adjusted R =.319

Note: p-statistical significance (*p<0.05, **p<0.01); B-regression coefficient;
Adjusted R*Adjusted coefficient of determination

The variables included in the regression significant-
ly explain 32% of the variance of stress (adjusted
R?=0.319; p<0.01). More frequent blaming of others
is associated with greater stress intensity, while pos-
itive refocusing is linked to lower stress levels.

Discussion

The aim of this study was to explore the mental
health of nurses, as measured by depression, anxi-
ety and stress levels, and to investigate the relation-
ship between these unpleasant emotional states and
nurses’ cognitive emotion regulation strategies.

Table 2 shows the average stress, anxiety, and de-
pression scores in our sample. The DASS-21 is pri-

marily a screening instrument and not a clinical in-
strument. It cannot diagnose depression, anxiety or
stress but it can indicate whether these problems
are significantly affecting a person’s life. People in
the ‘normal’ category are likely to be coping well,
while those in the ‘mild" and ‘moderate’ categories
may benefit from interventions such as stress man-
agement techniques. Participants in the 'severe’ and
‘extremely severe’ categories may need professional
support. The majority of participants fall into the
category with nopronounced symptoms of stress,
anxiety, and depression. For a non clinical population
positive asymmetry in DASS-21 scores is common.
Looking at the possible range of values from 0 to 42,
the average values for stress, anxiety, and depres-
sion may appear relatively low at first glance. How-
ever, the mean values for anxiety and depression are
actually above the critical cut-off value.

Among the nurses in our sample exhibiting extremely
severe symptoms of negative emotional states, anxie-
ty was the most prevalent (16,05%). We consider this
to be the most concerning finding, highlighting the
need to provide support to nurses experiencing such
high levels of anxiety. This can be done through or-
ganized psychoeducation and providing professional
support from mental health services. Research shows
that additional training for team leaders in manage-
ment techniques can also be helpful. Team leaders
should be able to respond with empathy, understand
the causes of nurses’ anxiety and take tangible com-
passionate organizational acrions to support their
well-being and clinical practice (28-29).

When comparing the results of our study with other
studies that have used the DASS-21 in nurses, it is
important to consider the timing of the research, as
most recent studies report levels of anxiety, stress,
and depression during the COVID-19 pandemic.
For this reason, we will compare our results with
a study in which the DASS-21 was administred to
hospital nurses in Iran shortly before and than after
the outbreak of COVID-19 (29). Before the outbreak
of COVID-19, the mean scores for anxiety, stress
and depression were 8.74 + 7.77,13.71 + 8.89 and
9.90 + 8.41. These are mean scores that are very
similar to each other, i.e., they correspond closely.
In the aforementioned study, anxiety, stress, and
depression scores increased significantly during the
first wave of the COVID-19 pandemic compared to
pre-pandemic levels. In contrast, the study by Pacic-
Turk et al. (30), which administred the DASS-21 to
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135 healthcare workers in Croatia (including both
doctors and nurses) during the COVID-19 pandemic,
showed slightly lower average scores on the anxi-
ety and depression subscales, while stress was
similar to that in our study. This is particularly in-
teresting, as this study involved healthcare workers
from the departments most affected by COVID-19,
where one might expect more pronounced negative
emotional states compared to our study, which was
conducted four years after the outbreak of the pan-
demic.

In terms of cognitive regulation strategies, our re-
sults show that nurses most frequently used positive
reappraisal, planning, and putting into perspective,
all of which are considered adaptive strategies.

The higher prevalence of adaptive strategies is con-
sistent with previous research on cognitive emotional
strategies of nurses in general hospital (17). Bamonti
et al. (22) also found that planning, positive reappraisal,
and acceptance were the most commonly used tech-
niques among geriatric nurses. Similarly, Kharatzadeh
et al (23) found that planning, positive reppraisal and
putting into persprecitve are the most common among
intensive and critical care nurses. To the best of our
knowledge, the cognitive emotional regulation strate-
gies of healthcare workers' in Croatia have not yet been
studied. However, Filipec et al (24) examined cogni-
tive emotional regulation in physiotherapy students
and found that the most frequently used emotional
regulation strategies were adapative ones, such as ac-
ceptance and positive reppraisal. They also found that
female students used less effective cognitive emotion
regulation strategies than male students.

Blaming others, as one of the maladaptive cognitve
emotion regulation strategies, was found to to be
siginificant predictor of all unpleasant emotional
states (depression, anxiety, stress). Domardzaka and
Fajkowska (31) found that blaming others for what
happened was particularly strognly associated with
reactive valence depression, composed of negative
affect and attentional avoidance. In addition, Wang
et al (18) found that all maladaptive strategies, in-
cluding blaming others, were used much more fre-
quently by nurses with depressive symptoms than
those without depressive symptoms. In the same
study, all maladaptive strategies, including blaming
others, were used significantly more frequently by
nurses with anxiety symptoms than those without
anxiety symptoms.

Our results suggest that among the different CER
strategies, blaming others was the only significant
predictor of all three psychological distress out-
comes. This suggests that externalizing blame may
play a critical role in nurses’ emotional well-being.

Previous research demonstrates that externalizing
blame is associated with lower resilience and higher
vulnerability to emotional exhaustion (32-33), which
may explain why this strategy almost exclusively pre-
dicts anxiety, depression and stress in nurses. Although
other maladaptive strategies (e.g., self-blame, catastro-
phizing, rumination) are known to correlate with stress,
these are internal attributions that may promote some
degree of emotional processing. Blaming others, on the
other hand, inhibits emotional processing by focusing
on external factors rather than adopting oneself. An-
other explanation can be that adaptive CER strategies
buffer the negative effects of internal attributions such
as self-blame, but this buffering effect does not apply
to external attributions such as blaming others. Thus,
this finding might encourage research to investigate
the interplay between concepts from attribution theo-
ries and emotion regulation theories in future research.

Apart from the fact that blaming others is a mala-
daptive strategy, positive refocusing was found to
be a significant predictor of stress, suggesting that
nurses using this strategy have lower stress levels.
This finding is consistent with previous research,
that has consistently shown that the use of adaptive
cognitive-emotional regulation strategies can help
prevent the onset and persistence of mental illness
and is often associated with better mental health
outcomes (18, 23, 34).

It is interesting to note that, although the nurses
in this study used more adaptive than maladaptive
strategies, among the adaptive strategies, only posi-
tive refocusing was found to be significant predictor,
and only for stress.

In a recent comprehensive review, positive refocus-
ing was identified as a key component of most stress
reduction programs (35). Bono et al. (36) demonstrat-
ed that the introduction of regular daily positive re-
focusing intervention in clinical settings significantly
reduced stress levels in healthcare staff involved in
direct patient care. Its effectiveness has also been
demonstrated in nurses, particularly in coping with
ethical dilemmas related to moral stress in the work-
place (35) and in coping with workplace bullying (37).
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Study limitations

We were not able to measure gender differences. The
sample might be biased as it includes only those who
responded, and these might have particular charac-
teristics (e.g., motivation, more free time, interest in
the topic), so the generalizability of the results might
be limited.

Study strengths

Strategies of cognitive emotion regulation have not
been studied in Croatia before. The detailed analy-
sis of individual cognitive emotional strategies con-
ducted in this study can serve as a practical guide for
planning interventions to miaintain nurses’ mental
health.

Conclusion

Anxiety is the most pronounced negative emotional
state among nurses. Although the majority of nurses
do not exhibit pronounced symptoms of the nega-
tive emotional states studied, a smaller proportion of
nurses with severe or extremely severe symptoms of
anxiety, depression and stress should not be over-
looked, as these categories indicate a high level of
distress that may require professional intervention.

Of all the cognitive emotion regulation strategies
studied, the maladaptive strategy of blaming oth-
ers was found to be the most detrimental to nurses’
mental health, as it was a significant predictor of
more anxiety, depression, and stress. Among the
adaptive strategies, positive refocusing was a predic-
tor of lower stress.
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Abstract

Aim. The aim of the conducted analysis was to de-
termine the frequency of patient falls at the Clinical
Hospital Dubrava and to present, based on the data
collected, the most common risk factors for falls,
causes and consequences of falls, the location and
manner of falls, and the need for additional interven-
tions or actions taken after a fall.

Methods. The analysis examined falls in 22,639 pa-
tients hospitalized at the Clinical Hospital Dubrava
from July 1, 2022, to June 30, 2023. The analysis
included the age and gender of patients, fall risk as-
sessment using the Morse Scale, location and man-
ner of falls, falls with and without consequences, and
whether patient falls required additional healthcare
interventions. Data were sourced from the Hospital
Information System (HIS). The study used graphic and
tabular methods of presentation through MS Excel.

Results. A total of 144 patient fall cases were re-
ported, which represents an incidence rate of 6.3
falls per 1,000 hospitalizations, or 0.935 falls per
1,000 patient days. A significant clinical issue is the
fact that 75% of patients were over 65 years old. Us-
ing the Morse Scale for fall risk assessment, 47% of
patients were assessed as being at high risk for falls.
In terms of internal and external risk factors, 77% of
falls were due to internal factors, with the majority of
falls occurring in the patient’'s room (78%). Additional
interventions requiring staff time and presence were
necessary for 53% of patients.

Conclusion. The long-term goal is to reduce the inci-
dence of falls, which will lead to a reduction in treat-
ment costs and a shorter hospital stay for patients.
It is essential to develop a quality system to provide
the best possible and reliable care for patients.
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Introduction

Clinical Hospital Dubrava recognizes quality as one
of the fundamental values for defining goals and
strategies for action in providing healthcare. The De-
partment for Quality Assurance and Improvement of
Healthcare at Clinical Hospital Dubrava conducted an
analysis of falls among hospitalized patients over a
year in order to raise the culture of patient safety.
Achieving and improving the quality of healthcare
is based on the principles of efficiency, appropriate-
ness and safety for patients, staff and all healthcare
procedures. Key elements include systematic moni-
toring, assessment and planning of activities to im-
prove procedures, with the aim of increasing efficien-
cy, eliminating deficiencies and preventing adverse
events. Patient safety, as a key indicator of the qual-
ity of the healthcare system, requires effective and
coordinated communication between staff members
with different levels of education, experience and
perspectives on treatments, thus ensuring optimal
cooperation and better outcomes for patients. Well-
coordinated cooperation is crucial for reducing ad-
verse events and ensuring safe and effective treat-
ment.

Fall

A fall among hospitalized patients is defined as an
unexpected and involuntary descent to the ground,
floor, or other lower surface, not due to syncope or
external force (1). It is also considered a medical er-
ror that requires the elimination of such errors from
the hospital environment. Falls in hospital wards,
especially among patients older than 65 years, can
cause permanent disability, prolonged treatment,
increased costs, and death (2). They are a common
cause of morbidity and mortality, associated with
disability, longer hospital stays, and the risk of trans-
ferring patients to other facilities. Falls result from a
variety of factors, including the patient's health con-
dition, response to treatment, and the infrastructure
and safety of the hospital environment. Therefore,
falls in a hospital setting are an important indicator
of patient safety (3). They cause functional decline,
prolonged hospital stay, and increased institutional
liability. Geriatric research focuses on strategies and
interventions to prevent falls in institutional set-

tings. Falls with injuries, such as fractures, are a seri-
ous health problem, causing other adverse outcomes,
such as decubitus or hospital infections (4).

Fall risk factors

Risk factors for falls can be external and internal.
External risks include medications that affect the
central nervous system, rooms with cluttered furni-
ture, bathrooms, slippery floors or floor mats, beds,
inappropriate footwear, walking aids (crutches, walk-
ers), and poor lighting. Internal risks include previous
falls, poor vision, unsteady gait, general weakness,
fatigue, weakness in the legs, diseases of the loco-
motor system, changes in mental status (restless-
ness, confusion), dizziness, acute illnesses (orthos-
tatic hypotension, stroke, fever) and chronic illnesses
(diabetes, cataracts, glaucoma, arthritis, dementia).
By combining these factors, the risk of falling in-
creases. The increased risk of falls in hospital is also
associated with older age and poorer general health
condition. Several observational studies on falls in
residents of nursing homes revealed an increased
risk of falls in patients with gait disorders or frailty
(5). Hospitalization of an older adult patient can lead
to unwanted harmful consequences of procedures
that were originally intended as therapeutic. Pro-
longed bed rest, polypharmacy, medical procedures
(e.g., intravenous lines, urinary catheters), telemetry,
various restrictions on movement, sensory depriva-
tion, disruption of normal sleep patterns, and lack of
proper nutrition contribute to functional, physical,
and cognitive decline. Since many older adults live
in a balance between independence and functional
dependence, even a small decline in function during
hospitalization can place them in a position of newly
acquired dependence (6). Medication use may be one
of the most common and modifiable risk factors for
falls, although observational studies have difficulty
disentangling the effects of medications from under-
lying medical conditions. Medications that target the
central nervous system, such as neuroleptics, ben-
zodiazepines, antidepressants, and other sedatives
(e.g., zolpidem), appear to be associated with an in-
creased risk of falls (7). Other drug groups associated
with an increased risk of falls include: vasodilators,
diuretics, beta blockers and drugs for diabetes (8).
Recent changes in drug dosages or new drugs, es-
pecially benzodiazepines, may also be an important
factor risk of falling.
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Assessment of fall risk factors

Evaluating the risk of falls is a key aspect of qual-
ity control in healthcare. Efforts to minimize adverse
events, such as patient falls during hospitalization,
focus on developing and utilizing tools to assess and
identify patients at risk (9). The most commonly used
fall risk assessment instruments are the Morse Fall
Scale (MFS), the St. Thomas Risk Assessment Tool in
Falling Elderly Inpatients (STRATIFY) and Hendrich Il
Risk Fall model (HFRM Il). For assessing the risk of
falling in Clinical Hospital Dubrava, the Morse scale
is used as an integral part of the nursing documenta-
tion defined by The Regulation on Nursing Documen-
tation in Hospital Healthcare Institutions (Figure 1).

The Morse Fall Scale (MFS) assesses six areas of
potential fall risk: previous falls, secondary diagno-
ses, mobility aids/self-care, intravenous therapy,
gait/posture/transfer, and mental status. The range
of scores is 0 to 125, with higher scores indicating
greater risk of falls (10).

Fall as an indicator of quality

Clinical Hospital Dubrava continuously adjusts its qual-
ity system in accordance with the provisions of the
Regulation on Accreditation Standards for Hospital
Healthcare Institutions (“Official Gazette”, No. 92/19)
and the Regulation on Quality Standards in Health-
care ("Official Gazette", No. 79/11), aiming to improve
healthcare quality. Patient safety is one of the funda-
mental principles of the quality system, achieved by
implementing measures to prevent adverse events
that could cause death or harm to patients’ health.
These measures, based on current knowledge in
medical procedures, ensure the best possible treat-
ment outcomes and reduce the risk of negative health
consequences (11). Clinical Hospital Dubrava strives
to provide top-quality health care, however errors and
adverse events can occur in any medical procedures.
Adverse events are divided into unexpected events,
patient safety indicators and events towards staff,
and can occur at all levels of the health system. The
quality assurance and improvement system within
Clinical Hospital Dubrava enables timely reporting and
documentation of adverse events through the patient
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Figure 1. Morse scale for assessing the risk of falling
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and staff safety system. Reports on patient falls in-
clude details of the mechanism of the fall, location,
time, injuries, loss of consciousness, relevant envi-
ronmental information, and strategies for preventing
the risk of falls. Clinical Hospital Dubrava has a pa-
tient safety management procedure in place, which
provides a system for recognizing, reporting, and
learning from incidents that affect patient and staff
safety, including “near miss” events. The unit where
the fall occurred must analyze the causes and submit
a report to the quality assistant director within seven
days. A multidisciplinary approach is key to continu-
ously improving the quality of healthcare procedures.
The Health Care Quality Assurance and Improvement
Service has established a system for recognizing, re-
porting, and learning from adverse events, which in-
cludes the cooperation of all employees and patients
and the importance of reporting and analyzing all ad-
verse events in order to prevent future problems and
improve quality. Nurses/technicians have a duty to
report every patient fall by documenting it in e-care
system and completing a report in the Hospital Infor-
mation System (HIS) (Figure 2). Proper documentation
must be factual, timely, and in accordance with the re-
quirements of quality standards.

Clinical Hospital Dubrava has established methods
for identifying and detecting incidents that affect or
threaten the safety of patients and staff, including
medical errors and other adverse events, respective-
ly patient safety indicators (PSI).

PSI is integrated into HIS, module “"Accreditation”. In
order to obtain credible information, it is the obliga-
tion of every healthcare professional to enter patient
treatment data into HIS in a timely and accurate man-
ner. Data is automatically retrieved overnight from
the daily input of information for individual patients
at the level of organizational units.

The descriptive data lists from the Sector for Hos-
pital Health Care and Quality of Health Care of the
Ministry of Health include: number of sick days, num-
ber of patient falls among cases defined by inclusion
and exclusion criteria, as well as the patient age and
gender. Inclusion criteria: patients discharged during
the reporting period. Exclusion criteria; falls resulting
from the application of force, syncope R55 (ICD-10),
and epilepsy G40 (ICD-10). The table records data
such as: case identification number (which allows the
institution to identify the patient), date of birth, gen-
der, date of admission, diagnosis (ICD-10), patient's
fall risk at admission, date of the incident (fall), time
of the incident, location of the incident, consequence
of the fall, and date of discharge from the institu-
tion. The descriptive lists for each indicator, including
falls, comply with the Manual on Healthcare Quality
Standards and their application.

Fall prevention

Fall prevention requires knowledge of risk factors
and implementation of preventive measures to re-
duce exposure or eliminate the risk completely. Fall

Unos izvjes¢a o incidentu
Datum: |21_Uﬁ.202314:25 j et~ [KIP1 Odiel za plas., rekonstukeisku, estetsku i onkolosku ki
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Figure 2. Incident report.

Taken from HIS Clinical Hospital Dubrava. Accessed on 21. 8. 2023
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prevention in the elderly is a challenge due to demo-
graphic trends of aging populations. It is estimated
that, if the necessary preventive measures are not
taken, the number of injuries due to falls will double
by 2030 (12). This makes fall prevention a very im-
portant challenge for hospital risk management and
maintaining a culture of patient safety.

Nurses and technicians prevent patient falls by as-
sessing risk, providing information, adjusting beds
and wheelchairs, using safety rails, providing physical
assistance with getting up, and maintaining a clean
and safe environment. They also educate patients on
the use of assistive devices such as canes, walkers,
glasses, or hearing aids, and ensure adequate light-
ing, safe floors, bathtubs, and doorbells are within
reach. Fall prevention includes educational programs,
multidisciplinary collaboration, and the availability of
equipment, such as adapted beds and alarms that fa-
cilitate the identification of patients at risk. The im-
plementation of interventions aimed at reducing the
risk of falls is key.

The Croatian Institute of Public Health, in coopera-
tion with the Ministry of Health, has developed edu-
cational material for mature and elderly people with
the aim of reducing falls and their consequences. The
leaflet contains practical guidelines on regular health
checks, adopting healthy habits, increasing stability
when moving, and adapting the home to create a
safer environment. It is available at the following link:
https://www.hzjz.hr/wp-content/uploads/2022/10/
Sprijecite-pad.pdf (13).

Aim

* examine the frequency of patient falls at Clini-
cal Hospital Dubrava in the period from July 1,
2022 to June 30, 2023,

e present the most common risk factors for falls,
causes and consequences of falls, place and
manner of fall,

* analyze the need for additional interventions/
actions taken after the fall.

Methods

The analysis was conducted at the level of inpatient
organizational units of Clinical Hospital Dubrava in
the period from July 1, 2022 to June 30, 2023. Data
were collected from the HIS reporting system, inci-
dent reports, e-care course, medical history and dis-
charge letters. Data collected included age and gen-
der, the patient’s risk of falling upon admission to the
institution (Morse scale), the location and manner of
the fall, time, types of causes and consequences of
the fall, and the need for additional interventions, or
actions taken after the fall. This paper uses graphical
and chart presentation methods using MS Excel.

The rate in relation to the number of hospitalized pa-
tients is expressed as follows:

Number of falls/total number of hospitalized patients
x 1000.

The rate in relation to the number of sick days is ex-
pressed as follows:

Number of patient falls/patient days x 1000.

Ethics

The Ethics Committee of the Clinical Hospital Dubrava
approved the conduct of scientific research entitled:
“Falls as an indicator of the quality of healthcare;
Analysis of falls in the Clinical Hospital Dubrava” at
the session held on October 27, 2023. approval num-
ber; 2023/2710-05. During and after the research,
privacy and confidentiality of data were ensured, in
accordance with ethical guidelines and legal regula-
tions on the protection of personal data.
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Results

Data from 20 organizational units of Clinical Hospi-
tal Dubrava, where patient falls were recorded, were
analyzed. A total of 144 cases of patient falls were
reported, which represents an incidence rate of 6.3
falls per 1000 hospitalizations, or 0.935 falls per
1000 patient days.

The total number of discharged patients in the period
from July 1, 2022 to June 30, 2023 was 22,639, of
which 144 were falls, 74 (51%) male subjects and
70 (49%) female subjects. Of the total 144 patients,
110 (76%) were above 65 years of age (Chart 1).

According to the data on the patient's fall risk at ad-
mission to the institution, 130 (90%) patients were
at risk for falling, 5 (4%) were at no risk for falling,
while 9 (6%) patients were not assessed for falling
at all. According to the data analysis, according to
the Morse risk assessment scale, 57 (42%) patients
were assessed as having a high risk for falling, i.e.
more than 45 points. Moderate risk for falling was
assessed in 44 (33%) patients, i.e. 25 - 44 points, and
29 (21%) of them had low risk of falling, i.e. 1 - 24
points. A total of 5 (4%) patients were assessed as
having no risk of falling (Chart 2).

Internal factors were the cause of the fall in 109
(76%) patients, and external factors in 31 (21%)
(Chart 3).

mabove 65 years

below 65 years

= internal factors external factors = unknown

Chart 1. Overview of patients who fell based on age

Chart 3. Presentation of causes of falls by factors
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Chart 2. Presentation of fall risk assessment according to the Morse scale
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Chart 5. Number of patient falls by time of day

Falls most often occurred in the patient's room, 112
(78%), 21 (15%) falls occurred in the bathroom, while
8 (6%) falls were recorded in the hallway (Chart 4).

In the period from midnight to 05:00, 34 falls (24%)
were recorded, from 05:00 to 11:00, 32 falls (22%),
from 11:00 to 16:00, 36 falls (25%), from 16:00 to
20:00, 16 falls (11%), and from 20:00 to midnight,
26 falls, which is 18% (Chart 5). The results obtained
by separating the falls by the hour of the fall indicate
that the largest number of falls occurred at 6:00 in
the morning (Chart 5.1).

We divided the way patients fell into two categories;
47 (33%) patients fell off the bed, while 97 (67%) fell
on the floor by slipping, tripping or stumbling (Chart 6).

Falling off the bed led to hematomas, scratches,
abrasions and cuts in 22 (47%) patients, while fall-
ing from a height in 70 (72%) patients was without
consequences (Chart 7).

There was no need for additional interventions by
healthcare professionals, i.e. taking actions after a
fall in 68 (47%) patients. The need for radiological
examinations was required by 44 (31%) falls, while
25 (17%) and 7 (5%) required observation and surgi-
cal interventions (Chart 8).

Discussion

The analysis assessed falls in 22,639 patients hos-
pitalized at Clinical Hospital Dubrava in the period
from July 1, 2022 to June 30, 2023. Data from 20 or-
ganizational units of Clinical Hospital Dubrava where
patient falls were recorded were analyzed. A total of
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Chart 6. Fall pattern overview

144 falls were recorded, with 70 (49%) male and 74
(51%) female patients. Out of a total of 144 patients,
110 (76%) were over 65 years of age, as shown by
data from the available literature. Therefore, it is
concluded that falls represent a significant clinical
problem, especially among patients over 65 years of
age. All patients who fall are at risk of injury. Age,
gender, and health of the individual can affect the
type and severity of injury. Age is one of the key risk
factors for falls. Older people have the highest risk
of death or serious injury due to falls, and the risk in-
creases with age. For example, in the United States,
20-30% of older people who fall sustain moderate
to severe injuries such as bruises, hip fractures, or

head injuries (14). According to the Central Bureau
of Statistics, as of 2020, the population is continu-
ously aging, with the average age of the total pop-
ulation of the Republic of Croatia being 43.8 years
(men 42.0, women 45.5). This places us among the
oldest nations in Europe (15). This could represent
a major public health problem given the significant
impact on falls in people over 65 years of age. Pa-
tients over 65 years of age most often have impaired
vision and are less mobile, which increases their risk
of falling due to their clinical condition, infrastruc-
ture, and environment (16). Given that the number
of patients at risk of falling increases due to aging,
it is necessary to support organizational factors to
ensure quality healthcare for patients at risk of falls,
which includes an adequate number of nurses/tech-
nicians and investment in education and competence
enhancement. For the purpose of assessing the risk
of falls in Clinical Hospital Dubrava, the Morse scale
is used as an integral part of the nursing documenta-
tion, and in the conducted study, 57 (42%) patients
were assessed as having a high risk of falls, i.e. with
more than 45 points. Early identification of patients
at high risk of falls at the beginning of their hospi-
tal stay is a crucial first step towards implementing
proactive prevention strategies within the hospital.
Multiple common risk factors for falls have been de-
scribed among the elderly population in both com-
munity and hospital settings, including previous
falls, physical impairment, age, altered mental status,
and medications (17). It is important and mandatory
to categorize all patients, given that in 6% of pa-
tients no risk of falls had been assessed at all upon
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hospitalization. Education of nurses/technicians is
also necessary regarding procedures for patients as-
sessed to be at high risk for falls. A review of the
literature reveals the 6 PACK model for implementing
fall prevention programs, which includes the follow-
ing six interventions: a “fall alert” sign placed above
the bed, patient monitoring in the bathroom, ensur-
ing walking aids are within easy reach of the patient,
a toileting schedule, providing a low bed, and an
alarm for the bed/chair (18). The model mentioned is
something that could be considered and introduced
into our work process. What could be applied in prac-
tice, without requiring significant financial expendi-
ture, is the use of a fall alert sign. In high-risk areas,

additional visual and audible warnings are placed to
draw attention to the danger. Analyzing all steps of
the 6 PACK model requires planned management of
the hospital’s financial costs and human resources,
and the model itself allows for a systematic and stra-
tegic approach to cost control, optimization of human
and material resources, and improvement of opera-
tional efficiency.

According to the division of external and internal
risk factors for falls, most patients fell due to inter-
nal factors such as dizziness, confusion, disorienta-
tion, syncope, leg weakness, and chronic diseases like
diabetes. Among external factors, the most common
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causes of falls were slipping on wet floors, tripping,
and stumbling. After conducting the analysis, it was
concluded that falls most frequently occur in the pa-
tient's room, while smaller percentages of falls were
recorded in the bathroom and hallways. Research in
the hematology department and in the population
with cardiovascular diseases confirms that the pa-
tient's room is the most common location for falls. (19,
20). Regarding the frequency of falls by time of day,
the results indicate an equal distribution of falls in day
and night shifts, with a small increase in the number
of falls in the night shift, when patients are often less
supervised. Most falls were recorded in the morning
hours, which can be associated with the beginning of
patients’ activities. Patient falls were divided into two
categories according to the mode of fall; falls off the
bed and falls on level ground. Falls off the bed often
caused hematomas, abrasions, and cuts, while falls
from a height were mostly without consequences, but
some patients sustained hematomas, fractures, and
cuts. Each fall required medical intervention, but in
many cases, there was no need for additional interven-
tions or actions after the fall. The need for radiological
examinations was common, with particular emphasis
on CT scans of the head, which were performed in a
large number of patients. Falls also required observa-
tion and, in a minority of cases, surgical interventions.
A study conducted at Tokushima University Hospital
also confirms the high incidence of falls in the patient
room (21). All additional interventions after a fall re-
quire time and staff presence, and research confirms
that nurses/technicians are faced with insufficient
resources, making it difficult or even impossible for
them to meet all the requirements outlined in individ-
ual care plans. It is certain that an adequate number of
medical staff is crucial for improving patient treatment
outcomes and reducing the risk of falls, and therefore,
the number of nurses plays a significant role in fall
prevention or management in clinical settings. While
the absolute number of nurses/technicians is closely
linked to patient safety, the competence of nurses/
technicians is also a factor associated with patient
safety (18). As previously noted, falls in hospitals are
common and pose significant complications in the
provision of hospital care, particularly among older
patients. Epidemiological studies have found that falls
occur at a rate of 3-5 per 1000 hospital days, and the
US Agency for Healthcare Research and Quality esti-
mates that 700,000 to 1 million hospitalized patients
fall each year. Patients in long-term care facilities are
also at very high risk of falls. Approximately half of

the 1.6 million nursing home residents in the United
States fall each year, and a 2014 report by the Office
of Inspector General found that nearly 10% of adverse
events experienced by residents of Medicare-qualified
nursing facilities were falls that resulted in significant
injury (22). Fall reports and adverse event reports, as
well as the overall nursing documentation, must be
maintained in a timely and complete manner as official
evidence of work. The purpose of nursing documenta-
tion is to ensure effective communication within the
team throughout the entire patient care process, sup-
port informatization, allow for monitoring costs rela-
tive to efficiency, and serve as a source of information
for future nursing research. Nursing documentation
represents a comprehensive record of all procedures
during treatment, is an integral part of medical docu-
mentation, and serves as a part of legal protection.

Conclusion

In conclusion, falls represent a serious clinical prob-
lem, especially among older patients who, due to
their specific health conditions and related factors,
are at a higher risk of injury. Data collected at the
Clinical Hospital Dubrava confirm the importance of
early identification of patients at high risk of falls
and the implementation of preventive measures. In
addition to physical and environmental factors, or-
ganizational aspects such as the adequate number
of medical staff, their competencies, and education
play a key role in significantly reducing the risk of
falls and improving patient safety. Timely nursing
documentation ensures effective communication
within the team, monitoring of care efficiency, and
legal protection. Given the demographic changes and
an aging population, it is essential to invest in the
development of resources and strategies for effec-
tively managing the risk of falls, in order to ensure
quality healthcare and reduce the frequency of ad-
verse events. The Quality Assurance and Improve-
ment Department of the Clinical Hospital Dubrava ac-
tively promotes a safety culture and will continue to
improve healthcare quality, contributing to better pa-
tient protection and improved treatment outcomes.

“Patient safety is the most reliable measure of
the quality of the healthcare system.”
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Introduction. Research on differences in expecta-
tions and preferences for healthcare between the
Baby Boomer and Silent Generation is crucial, as
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Article accepted: 10.02.2025. these two generations represent the largest groups
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Author for correspondence: needs. As they enter older age, their healthcare
Danijela Sopic¢ needs become increasingly complex, requiring indi-
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tion, decision-making, health municati . . . . . -,
O, decislonTmaKing, neatneare communication Aim. The aim of this paper was to identify empiri-

cal studies investigating the healthcare needs of the
Baby Boomer and Silent generations.

Methods. In this paper, an analysis of ten empirical
studies involving participants aged 65 and older was
conducted. The data were primarily collected from
the PubMed and Web of Science databases, with a
focus on Research related to the healthcare needs of
the Baby Boomer and Silent generations.

Results. The analysis of the selected studies reveals
significant differences between the generations. Ba-
by Boomers are confident, resourceful, and inclined
to address their health issues independently, prefer-
ring personalized communication with profession-
als and technological solutions to improve access
to information. In contrast, healthcare for the Silent
Generation is shaped by conservative beliefs and tra-
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ditional practices, leading to a more passive decision-
making approach with less information.

Conclusion. Understanding generational differenc-
es allows for the adaptation of healthcare services,
improving care quality and patient satisfaction. A
personalized approach, incorporating technology for
Baby Boomers and social services for the Silent Gen-
eration, ensures optimal care for both generations.

Introduction

The decline in birth rates and the increase in life ex-
pectancy worldwide mark the current demographic
trend of an aging population (1). Europe is facing
low fertility rates, with total fertility rates varying
from 1.3 to above 2.1 in different countries and re-
gions (2). Additionally, the COVID-19 pandemic has
significantly impacted life expectancy in Europe,
with losses recorded in 391 areas, some losing more
than 2-3 years (3). Outside of Europe, Japan is fac-
ing a serious demographic crisis, with the country’s
population decreasing by 1.5% by 2022, while the
aging rate reached 29.9%, the highest among the G7
countries (4). Similarly, South Korea is experiencing
rapid aging, with projections showing that by 2029,
all 37 regions will achieve “super-aged society” sta-
tus, with over 20% of the population aged 65 and
over (5). The number of people aged 65 and over is
expected to reach 1.5 billion by 2050, accounting for
16% of the global population (1, 6, 7).

These demographic trends are changing not only
the numerical ratio of populations but also the fun-
damental social and economic structures, present-
ing new challenges in planning health and social
policies. The age structure of the population is shift-
ing towards an increased share of older individuals,
significantly impacting the population structure (8).
These changes bring challenges to health and eco-
nomic systems, as well as intergenerational rela-
tions. The increased prevalence of chronic diseases
and the need for long-term care strain healthcare
systems, requiring adjustments in the organization
and financing of health services (9). The economic
consequences of aging are visible in the rising costs
of treating chronic diseases such as heart failure,

coronary artery disease, and diabetes (10). At the
same time, reducing the younger workforce coupled
with the growing number of retirees increases pres-
sure on social and healthcare systems (11). Changes
in the age structure also affect intergenerational
solidarity. Although the need for elderly care is in-
creasing, the decline in the younger population may
weaken family support, leading to a greater reliance
on institutional forms of care (12).

The Baby Boomer generation (born between 1946
and 1964) and the Silent Generation (born before
World War II) represent the two largest groups of
older individuals (13). Social values are a significant
factor distinguishing these two generations. Ullrich
(2017) argues that the Silent Generation values con-
servative ideals and traditional customs, while Baby
Boomers are more inclined to liberal attitudes on so-
cial issues and are more open to differences in racial,
gender, and family contexts (14).

These differences in social values are partly shaped
by the historical context in which the generations
grew up. The Silent Generation was raised during the
Great Depression and World War Il, which instilled val-
ues of thriftiness, hard work, and sacrifice (13). These
experiences shaped their more cautious approach to
social and technological changes and, compared to
younger generations, they exhibited greater resist-
ance to modernization (13). At the same time, their
expectations about health were often shaped by tra-
ditional perceptions of aging and the limited medical
advancements available during their earlier years.
The study by Aguilar-Palacio et al. (2018) showed
that age has a significant effect on self-rated health
in older generations, suggesting that various factors
shape how these generations perceive their health
and access to medical care and that the influence of
individual and national factors on self-rated health
differs across generations (15).

In contrast, the Baby Boomer generation grew up in
the post-war period, marked by economic growth,
technological innovation, and expanding educational
opportunities (16). The culture of the 1960s, with its
emphasis on social movements and youth emancipa-
tion, further shaped their attitudes and life priorities
(17). Thanks to medical advancements and improved
healthcare, their health expectations were more
optimistic compared to previous generations (18).
There are also differences in digitalization. While the
Baby Boomer generation grew up with technology,
the Silent Generation's entry into the digital world
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was determined by factors such as education level
and socio-economic status (13).

However, this generation was not immune to health
challenges. While, on average, Baby Boomers had
better cardiovascular health, with fewer heart at-
tacks and lower blood pressure compared to previous
generations, they simultaneously faced higher rates
of chronic diseases such as hypertension, diabetes,
and mental disorders (18). The increased prevalence
of mental health issues in this cohort suggests that
social and economic factors, including stressful life
transitions and lifestyle changes, may have contrib-
uted to these outcomes. Specifically, the cohort born
between 1950 and 1954 showed a significantly
higher prevalence of mental disorders (4.7%) com-
pared to those born between 1935 and 1939 (2.5%)
(18). Despite progress in digitalization, the Baby
Boomer generation lags behind the Silent Generation
in adopting a healthy lifestyle and in their percep-
tion of their health (19). Davis and Roberts (2010)
express concern about issues such as obesity, low
vegetable consumption, physical inactivity, and the
increasing prevalence of chronic diseases within this
generation (20). These generational differences illus-
trate how historical, economic, and social conditions
have shaped not only their values and health percep-
tions but also the actual health outcomes they expe-
rience in older age.

Given the above, differences in expectations and
preferences for healthcare between Baby Boomers
and the Silent Generation have a significant impact
on shaping future health policies and strategies.
While both generations face aging challenges and
increased healthcare needs, their distinct life cir-
cumstances, social values, and approaches to health
require adjustments in healthcare services. As Baby
Boomers continue to enter older age, it will be nec-
essary to continuously explore their changing needs
and preferences, particularly in the context of the
growing prevalence of chronic diseases, mental dis-
orders, and an increasing reliance on technology (20).
This paper lays the groundwork for understanding
these specific needs, emphasizing the importance
of adjusting healthcare services that consider gen-
erational differences. Understanding and integrating
these differences into the development of health-
care services is crucial for improving the quality and
effectiveness of healthcare to meet the specific de-
mands of both generations.

Literature overview

Healthcare specifics of the Baby Boomer
generation

According to population estimates from the U.S.
Census Bureau, the number of Baby Boomers in the
United States in 2019 was 71.6 million. The first Baby
Boomers, born between 1946 and 1964, reached 65
in 2011, placing them in the elderly population cat-
egory (21). Therefore, it is reasonable to assume that
extending their lifespan will result in certain health
issues. According to Badley et al. (2015), there is no
proof to back up the assumption that Baby Boom-
ers are healthier than previous generations (22). Re-
search by Luo and Gao (2020) and Ramage-Morin and
Polsky (2020) demonstrates the exact opposite, find-
ing that older Baby Boomers are more prone to mental
and physical health issues and have higher rates of
chronic diseases and disabilities than previous gen-
erations (23, 24). Chronic diseases such as diabetes,
cardiovascular diseases, and obesity require constant
health support (25). As a result, Baby Boomers with
numerous comorbidities are probably going to use
specialized medical care more than primary care (26).

Because of the impact of Baby Boomers on the
healthcare system, Canizares et al. (2016) and Fio-
rillo and Gorwood (2020) state that the health prob-
lems of Baby Boomers necessitate adaptation to
their specific needs, and healthcare providers must
be aware of their comorbidities, unique expecta-
tions, and preferences for healthcare services (26,
27). According to Pelok (2023), Baby Boomers are
goal-oriented, confident, and resourceful, and they
frequently try to solve their health problems on their
own (28). They excel at searching for and critically
evaluating health information on the Internet but
prefer confirmation of relevant and reliable data from
healthcare providers (13, 29). Kahana and Kahana
(2014) state that they are smart, assertive, health-
conscious, and actively involved in their healthcare
(30). However, they still want service providers' ad-
vice before making final decisions regarding their
health (31). This highlights the need for an inclusive
approach to the delivery of healthcare services that
respects Baby Boomers' autonomy and fosters col-
laborative decision-making.
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Healthcare specifics of the Silent
generation

The first members of the Silent Generation were born
before World War Il, and those over 85 are the fastest-
growing age group in many developed countries (32).
In the USA, the number of people over 80 is predicted
to rise to 19.5 million by 2030 (33). Ullrich (2017)
states that this generation is characterized by their ad-
vanced age and quiet, adaptive nature, as well as their
overall health characteristics (14). In a study on cente-
narians with fragility hip fractures, Bermejo Boixareu
et al. (2023) discovered that 83% of the subjects were
female, 33% of the subjects had severe dementia, and
36% were living in nursing homes. This reveals that
the Silent generation consists mostly of women, that
degenerative changes are common, and that institu-
tionalization occurs frequently (34). However, a study
by Aradjo and Ribeiro (2011) on adults over 80 years
of age found that respondents rated their health posi-
tively in comparison to other generations, despite dis-
ability and age-related losses, suggesting subjective
differences in health assessments (35).

According to Lee et al. (2020), the most common
health problems of people over 80 include cognitive
impairment, depression, anxiety, and physical health
issues such as chronic diseases, musculoskeletal
problems, and problems with eyes, hearing, insomnia,
and teeth (36). Their diminished day-to-day func-
tioning and increased cognitive impairment require
additional medical attention (37). According to Bhat-
tarai (2016), the aforementioned suggests that so-
cial and healthcare services must be integrated and
that healthcare should be provided to each patient's
unique needs and priorities. To achieve compliance,
understanding the specifics of Silent generation is
imperative (38). When it comes to choosing one's
healthcare, there is a preference for fewer options
and less autonomy due to the conservative social
characteristics and deeply ingrained traditional val-
ues of the Silent Generation (39, 40).

According to Banerjee (2015), the Silent generation
prefers a more passive role in the decision-making
process in healthcare. As a result, they express high-
er levels of satisfaction with healthcare services than
younger generations and report fewer difficulties in
accessing healthcare (41). This suggests providing
healthcare using simple guidelines while maintain-
ing a balance between expertise and adherence to
traditional principles.

Aim

The aim of this paper was to identify empirical stud-
ies investigating the healthcare needs of the Baby
Boomer and Silent generations.

Methods

The systematic literature review was conducted in
early January 2024 in two relevant bibliographic and
cataloging databases: Web of Science and PubMed.
The search was primarily conducted in these data-
bases and covered the period from 2007 to 2023,
with 2007 chosen as the starting year based on an
analysis of the Web of Science database, which in-
dicated that the topic began to be more intensively
researched from that year. The goal of the search
was to identify empirical studies investigating the
healthcare needs of the Baby Boomer and Silent gen-
erations. The systematic review included only empiri-
cal studies to ensure the analysis of actual data and
evidence directly exploring the healthcare needs of
these generations. The search in the aforementioned
databases was conducted by PRISMA guidelines to
ensure a systematic and transparent literature analy-
sis. The study selection process followed clearly de-
fined inclusion and exclusion criteria (Table 1).

To ensure the comprehensiveness of the literature
review, the search was extended beyond the Web
of Science and PubMed databases, and relevant
journals and institutional repositories were also re-
viewed. This resulted in the inclusion of an additional
relevant paper by Saele et al. (2019) (31), which is
not indexed in these databases but was assessed as
significant according to the predefined inclusion cri-
teria and was thus included in the analysis of results.

The article search conducted in the Web of Science
database used the following keywords: “Baby Boom-
er generation” OR “Seniors” AND “Health Decision
Making” OR “Patient Preferences”, which initially re-
sulted in 8,571 results. After applying the inclusion
and exclusion criteria and filtering by specific cate-
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Table 1. Inclusion and exclusion criteria

Inclusion Criteria

Type / category of the article

Participants

Access Only open access articles
Language Only in English
Publication Date 2007 - 2023

gories within Web of Science recognized as relevant
to the research topic (Health Care Sciences Services,
Gerontology, Geriatrics Gerontology, Medical Infor-
matics, Nursing, Nutrition and Dietetics), the number
of results was reduced to 726 articles. Further selec-
tion of thematic citations at the meso level: Palliative
Care, Nutrition and Dietetics, Nursing, Health Litera-
cy, and Telemedicine, further reduced the results to
385 articles.

The search in the PubMed database was conducted
using a combination of keywords: health care prefer-
ences AND aging population AND healthcare needs
of seniors OR generational differences in health care,
which initially resulted in a total of 4,249 articles.
After applying the inclusion and exclusion criteria
(Table 1), the number of potentially relevant papers
was reduced to 414. The distinction in the keywords
used in Web of Science and PubMed arises from the
specific characteristics of each database and their
focus areas; while Web of Science offers a broader
approach to multidisciplinary fields, PubMed special-
izes in biomedical and health literature, so the select-
ed keywords were better aligned with medical and
health literature. During the merging of results from
PubMed and Web of Science, 27 duplicates were
identified and removed. After this process, the total
number of articles was reduced to 772, which were
then subjected to further analysis (Figure 1).

Empirical articles (qualitative research,
quantitative research, mixed methods)

Older than 65 years (Baby Boomer or
Silent Generation)

Exclusion Criteria

Articles focusing on theoretical
considerations without the application
of empirical methods (studies using only
secondary data sources, reviews and meta-
analyses, expert articles, and commentaries)

Other age groups

Restricted access articles
Articles in other languages
Articles published before 2007

Results

After reviewing the titles, abstracts, and keywords,
20 articles were selected for further analysis. The
selection criteria included a focus on specific popu-
lations by generation or age, clarity of insights into
generational differences, decision-making in health-
care, relevance to the research topic, and adequacy
of the data collection methods used (including both
qualitative and quantitative studies). After a detailed
review of the full texts of these 20 articles, 10 stud-
ies were selected that met specific conditions: they
analyzed aspects of decision-making in healthcare
(including behaviors, expectations, and interactions
of participants with healthcare providers), exam-
ined factors influencing decision-making (such as
socio-demographic characteristics, education, trust
in healthcare providers, health behaviors, and prefer-
ences), and investigated how key healthcare needs
and challenges for older adults (such as trust, health
literacy, and preferences regarding services) affect
the delivery and utilization of healthcare services
within the older population.

A total of ten articles were included in the overall
analysis: nine found in the Web of Science and Pub-
Med databases, and one additional article, Seale et
al. (2019), which was not indexed in the mentioned
databases but was deemed relevant according to the
predefined inclusion criteria (Table 2).
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Identification

Screening

Eligability

Identification of studies via databases

Records identified

through database Records identified
searching: Web of —} through database
- searching: PubMed
Science (n=414)
(n=385)

Duplicates removed ' Records screened
(n=27) (n=772)
Full text articles Reports assessed
excluded, < for eligibility
with reason (n=20)
(n=11)

Studies included
in review
(n=9)

Figure 1. PRISMA Flowchart for Search in Web of Science and PubMed Databases
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Table 2. Overview of the studies finally included
L Limitations

Authors Population

Chen H, Cohen P,
Kasen S (2007)
(42)
longitudinal study

314 pre-Boomers
304 Baby
Boomers

Guberman N,
Lavoie JP, Blein L,
Olazabal I (2012)

(43)
qualitative
research

39 Baby Boomers
in Quebec

Canizares M,
Gignac MA,
Hogg-Johnson
S, Glazier RH,
Badley EM (2016)
(26) longitudinal
analysis

10,186
participants

Seale DE,
LeRouge CM, Ohs
JE, Tao D, Lach
HW, Jupka K, et al.
(2019) (31)
qualitative
research

6 focus groups of
Baby Boomers

Gill L, Cameron ID
(2022) (29)
qualitative study

11 Baby Boomer
caregivers

Parameters

demographics,
personality
factors,
health behavior

identification of
Baby Boomers
with their social
generation and

perception of the
caregiving role

examination of
factors associated
with birth cohort
differences in
health service
utilization

exploration of
Baby Boomers'
relationships
with healthcare
providers and
their utilization
of health
information

identification
of Baby

Results

lower self-rated
health in Baby

Boomers

Baby Boomers

anticipate

substantial
support from

healthcare
services

Baby Boomers
exhibit lower
usage of primary

healthcare

to previous

cohorts, with a
higher preference

for specialist
services

Baby Boomers
prefer to make
conclusive
healthcare
decisions
with active
participation
from healthcare
providers

identified five

Decision-Making

emphasized the
pivotal role of
personalized
health choices
in the conclusive
decision-making
process for Baby
Boomers

investigated the
impact of socio-
cultural factors
on the decision-
making processes
concerning health
among Baby
Boomers

explored the
correlation
between health

services compared service utilization

patterns and
decision-making
autonomy among

Baby Boomers

examined the
influence of trust
in healthcare
providers on the
involvement of
Baby Boomers
in the decision-
making process
regarding their
health
explored the
interplay
between Baby

Boomers service

expectations an

limited to the
female population

findings are
geographically
specific to Quebec

findings are
specific to
the Canadian
healthcare system

focus restricted

to a particular

subset of Baby
Boomers

qualitative
q analysis
introduces

key factors

Boomer service .
of care, with

expectations and
service delivery
challenges

demandingness
being one of them healthcare service

the challenges

faced by subjectivity, and

the sample size is

. : small
providers in

meeting those
expectations
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Table 2. Overview of the studies finally included

Authors

Reed AE, Mikels
JA, Simon Kl
(2008) (39) cross-
sectional study

Lissitsa S,
Zychlinski E,
Kagan M (2022)
(13)
cross-sectional
study

Paige SR, Miller
MD, Krieger JL,
Stellefson M,
Cheong| (2018)
(44)
measurement
invariance study

Torres S, Cao X
(2019) (45)
qualitative study

Bermejo Boixareu
C, Ojeda-Thies C,
Guijarro Valtuefia
A, Cedefio Veloz
BA, Gonzalo
Lazaro M, Navarro
Castellanos L, et
al. (2023) (34)
retrospective
cohort study

Population

102 seniors from
senior centers in
New York

231 Silent

generation
536 Baby
Boomers

Baby Boomers
and Silent
generation

(n=384)

25 interviewed
individuals in
advanced age

25,938 patients
admitted for
fragility hip

fractures,
centenarians
accounted for 253
patients

Parameters

examination

of healthcare
decisions

and everyday
decisions

exploration
of socio-
demographic and
psychological
variables in the
use of web search
engines

assessment
of trust,
understanding
and action in
health e-literacy

exploration of
interactions of
elderly people in
institutions for
the elderly

examination
of the clinical
characteristics
of centenarians
with fragility
hip fractures, a
comparison of
management
and outcomes
between
centenarians and
other age groups
older than 75
years

Results

older individuals
prefer fewer
options when
making decisions
compared
to younger
individuals

socio-
demographic
status and
education are
correlated with
the use of search
engines

the Silent
generation
exhibits lower
awareness
of e-health
resources

elderly individuals
are inclined
towards informal
accommodation

83% of
centenarians
were women,

33% had severe
dementia and
36% lived in
nursing homes

Healthcare

Decision-Making

investigated
how senior's
healthcare
decisions
align with
their everyday
decision-making
preferences

examined the role

of information-

seeking behaviors

in shaping
healthcare
decision-making
among Baby
Boomers

investigated

the influence of
health e-literacy
on the decision-
making of Baby
Boomers and the
Silent Generation

regarding their

health-related

actions

examined the
role of informal
accommodation
in healthcare
decision-making
among elderly
individuals in
institutions

investigated
the challenges
in healthcare
decision-making
for centenarians
with fragility
hip fractures
and compared
outcomes across
age groups

Limitations

the study did
not account
for individual
differences in the
cognitive abilities
of the elderly

cultural and
geographical
context limited to
Israel

results lack
generalizability

focus limited for a

small sample and

urban area (New
York)

lack of long-term
follow-up data
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Discussion

Chen et al. (2007) analyzed the differences between
cohorts of women born in two distinct periods, pre-
boomers (1935-1944) and Baby Boomers (1945-
1954), with a focus on their self-assessed health
status (42). The findings show that Baby Boomers
rate their health lower than members of the Silent
Generation, with chronic diseases and depressive
symptoms being key predictors of this self-assess-
ment (42). These results suggest that, despite sig-
nificant improvements in social and healthcare con-
ditions, Baby Boomers report lower levels of health
self-assessment. This can be attributed not only to
the increased prevalence of chronic diseases and
mental health issues such as depression but also to
their greater access to medical information, which
may make them more aware of their health condi-
tions (18).

The findings by Chen et al. (2007) are further con-
firmed by a study by Martin et al. (2009), who iden-
tify a paradox between the improvement of objective
health indicators and the decline in subjective health
assessments among Baby Boomers (46). Although
mortality rates in this generation have decreased
and life expectancy has increased, their self-assess-
ment of health has not necessarily improved (46).
This suggests that, even though Baby Boomers live
longer, it does not mean they enjoy better health. A
key factor in this paradox may be the higher preva-
lence of diagnosed chronic diseases, but it is impor-
tant to note that this increase may be due to better
diagnostic methods and advanced healthcare tech-
nologies, rather than a genuine deterioration of the
population’s health status (46).

In addition to objective improvements in health in-
dicators, it is essential to consider the psychological
and social factors that may shape Baby Boomers' per-
ception of health. This generation has had significant
socio-economic and medical advantages throughout
their lives, which could have raised their expecta-
tions and standards regarding health (46). As a re-
sult, despite objective improvements in health, their
self-assessment may be lower because they com-
pare themselves to the high health standards they
have set for themselves over the years. Furthermore,
Baby Boomers are the first generation to have had
widespread access to medical information and pre-

ventive care, which may make them more critical of
their health status. Increased awareness of health
risks and the availability of diagnostic tools can lead
to a higher perception of iliness, even when objective
indicators do not suggest significant deterioration in
health.

Similarly, the way Baby Boomers perceive health-
care plays a crucial role in their health assessment.
A qualitative study conducted in Quebec showed
that this generation views healthcare as a partner-
ship between patients and healthcare providers, with
expectations for an active role in making decisions
about their health (43). This approach reflects Baby
Boomers' long exposure to modern medical advance-
ments and the high level of healthcare they have
become accustomed to, further reinforcing their high
expectations regarding the availability and quality
of healthcare services in older age. Therefore, their
lower self-assessment of health may not necessar-
ily reflect a genuinely worse health situation but
rather a shift in how they define their well-being,
influenced by higher standards, more advanced di-
agnostic methods, and a redefined relationship with
the healthcare system.

The historical context in which Baby Boomers grew
up has also significantly shaped their relationship
with health. This generation witnessed unprece-
dented technological advances and the expansion of
healthcare, creating the expectation that they should
be the healthiest generation to date (18). However,
their perception of health has not been shaped sole-
ly by objective indicators but also by the standards
they have developed over their lives. Research by
Canizares et al. (2016) shows that even individuals
with multiple comorbidities maintain high expecta-
tions of healthcare, indicating the growing need for a
system tailored to chronic disease management (26).
This suggests that this generation, which has wit-
nessed technological progress and the expansion of
healthcare, has developed high expectations of the
healthcare system, including an active role in deci-
sion-making about their health. This further shapes
their perception of health, as they still expect high-
quality services despite the increased prevalence of
chronic diseases.

In addition to technology, technological innovations
play an important role in shaping Baby Boomers'
health, as they provide significant advantages in
managing chronic diseases and promoting healthy
lifestyle habits. This generation shows a high de-
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gree of acceptance of new technologies, including
email, video conferencing, and SMS messages, which
improve communication with healthcare profession-
als and facilitate daily health management (47). For
example, the Healthy Lifestyle Management (HLM)
model, which uses mobile health technology, allows
Baby Boomers to actively participate in their care.
This approach enhances collaboration with providers
and encourages informed decision-making that sup-
ports sustainable healthy habits (48). This model is
particularly beneficial as most Baby Boomers have at
least one chronic health condition, which increases
healthcare costs (20).

In addition, Baby Boomers are showing increasing
health literacy, which can also reduce the need for ex-
pensive medical interventions. Research by Seale et
al. (2019) found that Baby Boomers successfully use
the Internet to search for health resources and criti-
cally evaluate their relevance (31), indicating their
growing engagement in the health decision-making
process. While they use online sources, they simulta-
neously prefer reliable information from healthcare
professionals, suggesting a need for close collabora-
tion between this generation and healthcare provid-
ers (31). This combination of autonomy and demand
for professional guidance creates a balance that ena-
bles optimal health management and better quality
healthcare.

Additionally, Gill and Cameron (2022) emphasize that
Baby Boomers possess a high level of independence
and critical judgment, which allows them to selec-
tively choose the information and services they use,
which is especially important in the context of the
overwhelming availability of information on the in-
ternet (29). These characteristics not only show their
tendency for active management of their health but
also highlight the importance of independence in
healthcare decision-making while maintaining high
standards for the quality of services and information
they receive. This suggests that by using technolo-
gy, Baby Boomers can optimally manage their health,
making it easier to monitor chronic conditions daily
while also allowing for the creation of personalized
health plans, including their active engagement.

On the other hand, the Silent Generation shows a
clear preference for simpler, more straightforward
options when making health decisions. According to
research by Reed et al. (2008), members of the Si-
lent Generation prefer fewer options when making
healthcare decisions (39), reflecting their tendency

to simplify the process. This behavioral pattern can
be linked to cognitive changes that occur with ag-
ing, when the capacity to process larger amounts of
information may be reduced. This suggests that for
this generation, it is more important to have struc-
tured guidelines from healthcare professionals than
to rely on online sources or new technologies.

The Silent Generation’s tendencies toward more tra-
ditional approaches to health are confirmed by the
results of research by Zachrison et al. (2021), who
found that the Silent Generation is significantly less
likely to adopt virtual healthcare compared to young-
er generations (49). Specifically, doctors from the
Silent Generation were significantly less likely (OR
0.39) to be early adopters of virtual healthcare tech-
nologies compared to younger colleagues (49). This
resistance to new technologies is likely due to their
preference for traditional forms of communication,
where personal interaction with healthcare providers
plays a key role in decision-making. Similar tenden-
cies toward simpler, more personal forms of commu-
nication are confirmed by research by Lissitsa et al.
(2022), which showed that members of the Silent
Generation use search engines less frequently than
Baby Boomers (13), which can be linked to lower lev-
els of digital literacy.

Furthermore, research by Paige et al. (2018) also
found that the Silent Generation has lower levels of
trust in e-health resources and their digital skills (44).
These tendencies may be a result of social norms and
conditions in which they grew up when personal rela-
tionships and direct communication with healthcare
professionals were key to making health decisions.
As a result, many members of the Silent Generation
may not consider it necessary to use the internet
to find health information but instead prefer direct
communication and trust the expertise of healthcare
professionals. Such a preference for personal con-
tact suggests their need for recognition and respect
within the healthcare system, which differs from the
Baby Boomers' more liberal approach (45).

However, it is interesting to note that research by
Papp-Zipernovszky et al. (2021) shows that, despite
initial barriers to internet access, older generations
(including the Silent and Baby Boomer generations)
report a greater sense of empowerment when they
succeed in finding useful health information online
(50). This paradox indicates that, although the Si-
lent Generation may have lower overall digital skills
when they are allowed to access relevant health
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information via the Internet, they feel empowered
and informed, which may contribute to a better self-
assessment of health.

Moreover, research by Bermejo Boixareu et al. (2023)
shows high rates of the Silent Generation living in
care facilities, but this generation is still more likely to
live in informal housing (34). This also confirms their
preference for traditional values in healthcare, which
are based on interpersonal relationships, where fam-
ily and community play an important role as support
systems. These findings suggest that understanding
the Silent Generation's preferences for simpler, more
traditional approaches to health is crucial for optimiz-
ing healthcare, with an emphasis on interpersonal
relationships and involving family and community as
key support systems. This will allow the creation of
inclusive healthcare services that take into account
the specific needs of this generation while support-
ing the integration of new technologies in a way that
is understandable and accepted by them.

Conclusion

The Baby Boomer and Silent generations' expecta-
tions and preferences for health care are influenced
by differences in their social values, technological
preferences, and lifestyles. While their health sta-
tus is comparable to that of other generations, Baby
Boomers are notable for having a greater number of
chronic diseases, requiring specialized medical care.
They expect a high level of engagement from service
providers, combining self-help skills with the need for
reliable information. However, the Silent generation
wants less autonomy over their own healthcare deci-
sions, and to meet their needs, such as those related
to musculoskeletal and cognitive issues, social and
individual services must be integrated. Baby Boom-
ers also emphasize the importance of technologically
supported communication, while the Silent genera-
tion prefers a more traditional approach. To provide
services that are tailored to the unique needs of each
generation and promote the best possible health and
well-being, healthcare providers must be aware of
these differences. Creating personalized health plans
with a focus on technology support specific to the

needs of Baby Boomers is one of the good practice
case proposals. Regarding the Silent generation, the
focus should be placed on implementing social and
individual services, paying particular attention to tai-
loring communication to their preferences.
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Abstract

The integration of orthobiologic injection modali-
ties with structured physiotherapy regimens has
emerged as a promising avenue for optimizing re-
covery trajectories in patients affected by osteoar-
thritis (OA). While these interventions demonstrate
therapeutic potential, the existing research exhibits
substantial variability in patient demographics, in-
jection methodologies, study duration, and outcome
assessment. Furthermore, despite the recognized
importance of post-injection rehabilitation, compre-
hensive documentation of physiotherapy protocols
remains scarce, precluding a definitive understand-
ing of their complementary effects with orthobio-
logic treatments.

This study evaluates and synthesizes the current
evidence on the therapeutic efficacy of orthobio-
logic injections, platelet-rich plasma (PRP) and other
cell-based regenerative therapies when implemented
alongside physiotherapeutic interventions in patients
with knee OA. The absence of standardized post-in-
jection physiotherapy protocols, coupled with incon-
sistent methodological frameworks, impedes the for-
mulation of evidence-based rehabilitation guidelines.
Accordingly, future research must prioritize longitudi-
nal, well-controlled investigations that delineate the
optimal integration of physiotherapy with orthobio-
logic therapies to maximize functional restoration and
long-term symptom management in OA.

A structured literature search was conducted via
PubMed, utilising a strategic combination of Medical
Subject Headings (MeSH) and targeted keywords to
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ensure thorough retrieval of relevant studies. A to-
tal of sixteen studies met the inclusion criteria, all
of which reported favourable outcomes following
orthobiologic injections. Interestingly, only one trial
incorporated a general physiotherapy program, thus
emphasizing the noticeable gap in literature regard-
ing the integration of orthobiologic injections with
standard rehabilitative strategies.

therapy, thermotherapy, therapeutic ultrasound, la-
ser therapy, and magnetotherapy, all of which sup-
port joint health and promote healing (8). To effec-
tively integrate these treatments into a rehabilitation
program, a thorough understanding of the biological/
physiological mechanisms that drive musculoskeletal
regeneration is essential, allowing interventions to
be tailored for optimal recovery (6).

Introduction

Methods

Osteoarthritis (OA) is a multifactorial degenerative
joint disorder characterised by the progressive deg-
radation of articular cartilage, which leads to the
involvement of surrounding joint structures such as
the subchondral bone, ligaments, and synovium (1,
2). The management of OA requires a multimodal
approach encompassing pharmacological, non-phar-
macological, and surgical strategies (3). While con-
servative therapies are often effective in mitigating
symptoms, certain cases progress to advanced stag-
es where these interventions become insufficient,
necessitating surgical options. It is therefore not sur-
prising that the development of minimally invasive
surgical techniques has transformed OA manage-
ment by offering the potential to regenerate dam-
aged joint structures, alleviate symptoms, and slow
disease progression (4).

Among emerging non-surgical approaches, ortho-
biological products have gained prominence for their
ability to enhance tissue repair and reduce pain
across various musculoskeletal pathologies, includ-
ing cartilage, ligament, tendon, and bone injuries.
Frequently orthobiologic treatments applied in OA
management include hyaluronic acid, platelet-rich
plasma (PRP), mesenchymal stem cells (MSCs) deliv-
ered as bone marrow aspirate concentrate (BMAC),
and stromal vascular fraction (SVF) (5).

The therapeutic effects of orthobiologic injections
are closely linked to mechanobiology, as biomechani-
cal processes play a key role in stimulating tissue re-
pair and functional recovery (6). Physiotherapy works
within the same framework, aiming to reduce pain,
improve mobility, and enhance overall function by us-
ing targeted interventions (7). This includes manual

Review objective and eligibility criteria

The target population for this review includes adults
aged 18 years and older diagnosed with osteoar-
thritis who have undergone orthobiologic injections,
followed by recommended physiotherapeutic inter-
ventions such as exercise therapy, manual therapy,
and physical agents to optimize clinical outcomes. To
ensure the inclusion of high-quality, contemporary
evidence, only randomized controlled trials published
in English from 2014 to 2024 were considered.

Information sources and search
strategy

A comprehensive literature search was conducted in
PubMed utilising a combination of Medical Subject
Headings (MeSH) and specific keywords to ensure
thorough coverage. The search terms included: (Os-
teoarthritis) AND (Injection) AND ((Physiotherapy)
OR (Rehabilitation)); (Osteoarthritis) AND (Injection)
AND (Postinjection); (Physiotherapy) OR (Physical
Therapy) OR (Exercise); (Orthobiologics) OR (Platelet-
rich plasma); (Orthobiologics) OR (Stem cell) OR (Stro-
mal vascular fraction); and (Orthobiologics) OR (Bone
marrow aspirate) OR (Stem cell). The filters were ap-
plied to restrict results to randomized controlled tri-
als published from 2014 to 2024, focusing on stud-
ies relevant to the scope of this review.

Study selection process and data
synthesis

The initial screening process involved a review of
titles and abstracts to identify potentially relevant
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studies, which were then retrieved for comprehen-
sive evaluation. Data extraction was conducted using
a standardised approach, capturing key details such
as study design, population characteristics, ortho-
biologic and physiotherapy interventions, and out-
comes. A narrative synthesis was performed across
all included studies, integrating critical character-
istics, interventions, and observed outcomes into a
cohesive summary.

Limitations

The search strategy lacked a standardized query
instead of relying on multiple searches, which may
have led to gaps or inconsistencies in the search
results. Without a uniform approach, there is no cer-
tainty that all the relevant studies were identified,
raising the possibility of missing key research or un-
intentionally introducing selection bias. Any such in-
consistency in search methodology could ultimately
impact the completeness and reliability of the re-
view's findings.

Results

Sixteen articles met the inclusion criteria, each re-
porting positive effects of orthobiologic injections.
Among them, only Mautner et al. implemented a gen-
eral physiotherapy program that remained consist-
ent regardless of the injection type. The remaining
studies provided limited guidance, offering general
recommendations on physiotherapy, physical activ-
ity, exercise, or therapeutic modalities following or-
thobiologic treatment. A comprehensive summary of
the selected articles is presented in Table 1.

Discussion

Platelet-rich plasma (PRP)

Platelets, anucleate cell fragments circulating within
the blood, play a fundamental role in haemostasis by
forming haemostatic plugs and releasing coagula-
tion factors at injury sites, a process orchestrated by
a diverse array of proteins, cytokines, and bioactive
factors. Simultaneously, they regulate wound heal-
ing through the secretion of growth factors such as
PDGF, TGF-B, and VEGF, which drive angiogenesis,
modulate inflammation, and recruit progenitor cells
for tissue repair. Building on these biological proper-
ties, PRP has emerged as a therapeutic modality as-
sociated with enhanced tissue repair and regenera-
tion. PRP is characterised by a platelet concentration
significantly higher than baseline, requiring a mini-
mum of 10° platelets per pL (or about 5 times the
baseline) (25, 26).

Across multiple studies, PRP has consistently yielded
significant improvements in VAS and WOMAC scores,
indicating substantial reductions in pain, stiffness,
and functional impairment (9 - 18). Notably, sus-
tained benefits have been observed in both PRP and
PRGF (Plasma Rich in Growth Factors) groups at 12
months, surpassing conventional treatments such as
CST and HA. These outcomes are driven by the bio-
logically active components of PRP, which modulate
inflammation and facilitate tissue repair, offering not
only immediate symptom relief but also long-term
therapeutic effects. The additional evidence of last-
ing improvements in VAS and Lequesne scores with
PRGF, alongside higher patient satisfaction compared
to HA, demonstrate the potential of growth factor-
rich therapies for managing chronic conditions (14,
15, 17). Beyond symptom relief, PRP improves func-
tional capacity and overall well-being, as suggested
by higher IKDC and SF-36 scores (9-12, 16, 19).

Importantly, a three-injection PRP protocol has
shown superior efficacy over single-injection PRP or
CST, further supporting the importance of optimising
treatment regimens to maximise results of clinical
outcomes (17).

Compared to AAT (Adipose Autologous Tissue), PRP
differs in efficacy, with AAT demonstrating greater
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Table 1. Included articles

Study Population

Cole et al.

2017 (9) 111 patients

Elik et al.

2020 (10) 60 patients

Kaszy ‘nski
etal. 2022
(11)

60 patients

Raeissadat
etal. 2015 160 patients
(12)

Raeissadat

23 patients
etal. 2020
(13) (46 knees)
Raeissadat

etal. 2020 102 patients
(14)

Raeissadat
etal. 2021 238 patients
(15)

Rayegani
etal
2014(16)

62 patients

OA
grade

KL1-3

KL1-3

KL1-3

KL2,3

KL1-3

KL2,3

KL2,3

KL1-4

Study
group

G1:HA

G2: PRP

G1: PRP
Ge2:PL

G1: AAT

G2: PRP

G3:
Control

G1:HA

G2: PRP

G1: PRP

G2: EX
G1:HA

G2: PRGF

G1:HA
G2: PRP
G3: PRGF

G4: 0z

G1: PRP,
EX

G2: EX

Injection
time Number of
protocol injections
[week]
0,12 2
01,2 3
0,4, 24 3
0 1
0,12 3
0 1
0,12 3
0,4 2
0,4 2
0,12 3
0,3 2
0,12 3
0,3 2
0,3 2
0,12 3
0,4 2

Duration of

study

52 weeks

6 months

12 months

12 months

8 months

12 months

12 months

6 months

Post-injection
intervention

Weight bearing
restrictions, ice/
cold therapy,
exercise

No NSAID;
paracetamol,
exercise

Weight bearing
restrictions,
exercise

Rest, No NSAID;
paracetamol,
ice/cold therapy,
weight bearing
restrictions,
exercise

No NSAID;
paracetamol,
exercise

Rest, active
knee flexion
and extension
after a 20-min
rest for the
injected fluid
dispersion,
no NSAID;
acetaminophen,
exercise

Rest, active
knee flexion
and extension
after a 20-min
rest for the
injected fluid
dispersion,
no NSAID;
paracetamol,
ice/cold therapy,
exercise

Rest, active
knee flexion
and extension
after a 20-min
rest for the
injected fluid
dispersion,
no NSAID;
acetaminophen,
ice/cold therapy,
exercise

Outcome
measures

VAS, WOMAC,
IKDC, ELISA

VAS, WOMAC,
SF-36,
Ultrasonography

VAS, KOOS,
WOMAC, IKDC,
EQ-5D-5L; TUG

test, 5xSTS;

10mWT

WOMAC, SF - 36

VAS, WOMAC,
MRI

VAS, WOMAC,
Lequesne index

VAS, WOMAC,
Lequesne index

WOMAC, SF-36,
QoL
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Table 1. Included articles

Injection
Stud Population OA Study time Number of Duration of Post-injection Outcome
v P grade group protocol injections study intervention measures
[week]
Immobilization
G1: CST 0 1 '
GUvUesr:gi ot rest, ice/cold or VNS, WOMAC,
50 patients KL3 ) 6 months heat therapy, Lequesne index,
al.(i%l8 Ge: PRP 0 1 paracetamol, HAD
G3: PRP 01,2 3 exercise
. 0,12 Low-frequency
GLPRP months) . PEMFs
G2: PEMF irradiation
Xuetal. 4o tients  KL1-3 12 weeks t:?::ggevxlct; Le:/ Ausésvﬁgmix
2024 (18) P of 30 Hz and q o
G3: PRP, 012 3 intensity of 1.5
PEMF o mT, once daily,
5 times a week
for 12 weeks
G1: PRP 0 1 No NSAID,
Anzetal. g4 tients  KL1-3 12months  WeIBNTDearing \nyac 1kpe
2020 (19) G2: BMAC 0 restrictions,
' physiotherapy
Freitag et phcone Weigh'F bgaring
a.2019  30patients KL23 G2'ADMS O (months) 1 12 months  'estrictions,  NPRS, KOOS,
'(20) ' crutches, WOMAC, MRI
G3: ADMS 0.6 2 exercise
' (months)
G1: hd 0 1
SVF Weight bearing
Garza et al
5020 (21)' 39 patients KL 2,3 G2:1d SVE 0 1 12 months restrictions, WOMAC, MRI
' exercise
G3:PL 0 1
G1: SVF, 0 1 Weight bearing
Hongetal. 16 patients HA restrictions, . /oMAC, ROM,
KL2,3 12 months physical
2018 (22) (32 knees) G2: HA, . N activity MRI
SVF Celebrex
G1: BMAC 0 1
Mautner G2: SVF 0 1 Weight bearing  VAS, KOOS, EQ-
etal. 2023 480 patients KL 2-4 12 months restrictions, 5D, PROMIS-29
(23) G3: UCT 0 1 physiotherapy scores
G4: CST 0 1
) 0,1,2 ) )
Zhang et G1:SVF (months) 3 Weight bearing  VAS, WOMAC,
al. 2022 126 patients KL 2,3 5 years restrictions, Radiography,
(24) G2: HA (n?éiir?s) 3 physical activity MRI

AAT - Autologus adipose tissue, ADMS - Adipose-derived mesenchymal stem cell, BMAC -Bone marrow aspirate concentrate, CST - Corticosteroids, ELISA - Enzyme-
linked Immunosorbent Assay, EQ-5D-5L - Health Questionnaire EQ-5D-5L, HA - Hyaluronic acid, HAD - Hospital Anxiety and Depression Scale, hd, PRP -High dose
stromal vascular fraction, IKDC - International Knee Documentation Committee, KL - Kellgren-Lawrence, KOOS -Knee Injury and Osteoarthritis Outcome Score, Id

PRP - Low dose stromal vascular fraction, 10mWT -10 m Walk Test, NPRS - Numeric pain rating scale, 0Z - Ozone, PEMF - Pulsed electromagnetic fields, PL - Placebo,
PRGF-PRP - derived growth factor, PRP - Platelet-rich plasma, QOL - Quality of life score, ROM - Range of motion, SF 36 - Short Form Health Survey, 5*STS - 5 Times
Sit to Stand Test, SVF - Stromal vascular fraction, TUG - The Timed Up and Go test, UCT - Allogeneic human umbilical cord tissue-derived mesenchymal stromal cells,
VAS - Visual analog scale, VNS - Visual numeric scale, WOMAC - Western Ontario and McMaster Universities Osteoarthritis Index, G1- Group 1, G2 - Group 2; G3 - Group
3, G4 - Group 4.
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improvements in functional assessments such as
TUG (Timed Up and Go), STS (Sit-to-Stand), and MWT
(6-Minute Walk Test). This suggests that AAT may be
more appropriate in cases where mobility restoration
is the primary concern, either as a standalone treat-
ment or in conjunction with PRP. To that degree, the
adaptability of biological therapies in alleviating pain
and inflammation while enhancing physical function
points to the necessity of more tailored and patient-
specific treatment approaches (11).

In contrast to commonly used outcome measures
such as VAS and WOMAC, measure like MRI offers a
detailed visualisation of joint structures, enabling the
detection of early osteoarthritic changes and the as-
sessment of cartilage integrity (27). A trial conducted
by Raeissadat et al. (13) demonstrated the positive
effects of PRP on MRI findings, including increased
patellofemoral cartilage volume and reduced syno-
vitis, whereas Elik et al. (10) found no statistically
significant difference in distal femur cartilage thick-
ness via ultrasonography. Additionally, biochemical
methods analyse metabolic processes in OA, aiding
in the identification of molecular markers associated
with disease progression (27). Biochemical analyses
showed reduced pro-inflammatory cytokine levels in
the PRP-treated group, which may account for the
symptomatic improvements in clinical outcomes (9).

Mesenchymal stem cells (MSCs)

Mesenchymal stem cells (MSCs) are multipotent pro-
genitor cells capable of differentiating into a variety
of mesenchymal lineages (7, 28). These cells exhibit
remarkable self-renewal capacity and plasticity, pos-
sessing notable immunosuppressive and anti-inflam-
matory properties. MSCs can be derived from a range
of tissue sources, including bone marrow, adipose
tissue, peripheral blood, and synovial membranes
(29). Among these sources, bone marrow is a well-
established source of MSCs. Its extraction typically
involves aspirating marrow, which is then processed
to yield BMAC, a concentrated formulation of bone
marrow-derived cells (30). Similarly, adipose tissue
serves as a significant source of regenerative and im-
munomodulatory cells, primarily contributing to the
SVF (31).

Given the potential of MSCs in regenerative medi-
cine, extensive investigations into the efficacy and
safety of intra-articular cellular injections have been
conducted. Mauetner et al. evaluated 480 patients

with KL grades 2 - 4 OA. Following the injection, all
trial groups adhered to a physiotherapy protocol. One
year later, VAS and KOOS assessments revealed sig-
nificant pain reduction across all groups, where none
of the orthobiologic injections demonstrated supe-
rior efficacy compared to CST, and no serious adverse
events related to the procedure were reported (23).

Cellular preparations derived from SVF have shown
significantly better outcomes compared to hyaluron-
ic acid injections (22, 24). Moreover, repeated injec-
tions have proven more effective than control treat-
ments in enhancing joint function, relieving pain, and
slowing OA progression (20, 21).

Despite these clinical improvements, MRI assess-
ments have provided inconsistent findings regard-
ing structural changes in the joint. Muetner et al.
observed no significant differences in joint health or
cartilage condition among groups treated with BMAC,
SVF, UCT, or CST after one year (23). However, other
studies reported mixed results; while SVF injections
led to functional improvements, MRI evaluations re-
vealed no measurable changes in the modified Out-
erbridge classification or chondral thickness, a limita-
tion that may stem from the resolution constraints of
MRI imaging (21).

SVF treatment improved cartilage repair and reduced
bone marrow abnormalities in some cases, but the
results were worse in knees with severe cartilage
damage, making advanced structural degeneration
difficult to treat. Control groups, especially those re-
ceiving HA, showed little effect on cartilage repair
(22).

While SVF treatment led to functional improvements,
its long-term impact on structural changes remains
unclear. Zhang et al. found no improvements in bone
marrow lesions (BMLs) after SVF injections, sug-
gesting that the therapy may relieve symptoms or
aid superficial repair, but it does not address deeper
bone-related changes in OA. A five-year follow-up
showed no significant differences in BMLs between
SVF-treated groups and controls, indicating its limi-
tations in reversing bone damage. Final radiological
evaluations showed that total cartilage volume loss
was reduced in both the SVF and HA groups. More pa-
tients in the SVF group maintained or improved full-
thickness cartilage defects, with fewer experiencing
progression compared to the HA group (24).

A study comparing injection regimens found that two
injections were most effective, with 89% of partici-
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pants maintaining or improving cartilage health and
no osteophyte progression. Single injections pro-
vided moderate benefits, while the control group ex-
perienced significant cartilage loss and osteophyte
development. Synovitis, meniscus damage, and pop-
liteal cysts remained unchanged across all groups,
showing the complexity of OA and the need for more
targeted treatments (20).

Physiotherapy and co-interventions

Physiotherapy treatment should be structured ac-
cording to the phases of the regenerative process:
inflammation, proliferation, and maturation. While
these phases have general timeframes, their dura-
tion varies between individuals. Age, sex, comorbidi-
ties, and the extent of structural damage influence
the progression of each phase (6). Treatment is per-
sonalized, with goals and plans developed in col-
laboration with the patient to match their functional
needs and priorities (8).

Orthobiological injections often cause inflammation
and pain, requiring immobilization or support, the ap-
plication of ice, elevation, and medication for man-
agement (17). It is commonly advised to avoid tak-
ing NSAIDs before and after treatment in the early
stages, as they interfere with platelet function and
reduce growth factor release. Other analgesics can
be prescribed instead. Cryotherapy may help manage
pain, but concerns remain that reduced blood flow
could slow healing (9-24).

Swelling can be addressed through lymphatic drain-
age, which improves circulation, intercellular signal-
ling mechanisms, and the release of growth factors.
Additionally, the injection site needs to be protected
by reducing the load on the treated segment through
rest orimmobilization. Although initial immobilization
is recommended, small range-of-motion movements
can be performed after the first day of treatment (S,
11,19-22, 32).

The resolution of inflammation marks the transition
into the second phase of healing, typically occurring
between 3 and 14 days following treatment (32).
During this phase, it is recommended to focus on in-
creasing the range of motion, enhancing circulation
in the treated area, and improving tissue resilience
through therapeutic exercises. The intensity and
type of physiotherapy interventions during this pe-
riod should be guided by the patient's tolerance to
activity. A practical guideline is to avoid exercises

or activities that elicit pain exceeding 3/10 on a nu-
merical rating scale either during or after the activity
(10, 33).

As healing progresses, controlled mechanical load-
ing through therapeutic exercises becomes essen-
tial for collagen reorganization and tissue recovery.
Strengthening and stretching exercises performed
in water are particularly beneficial during this phase
(32). Water-based exercises minimise mechanical
stress on the joints while providing resistance to
support muscle strengthening. For intra-articular in-
jections, strengthening programmes may be initiated
earlier than for tendons or ligaments, given the dif-
ferences in healing dynamics (33).

To optimize healing and rehabilitation outcomes,
incorporating physical agents into treatment may
be beneficial. For instance, pulsed electromagnetic
fields (PEMF) have been shown to enhance the bio-
availability of PRP growth factors by stimulating cel-
lular uptake and activation, thereby improving tissue
repair and functional recovery. Xu et al. investigated
the use of PEMF applied five times per week over
12 weeks, reporting significant improvements in pain
measured via VAS, function via WOMAC, and mobility
compared to standalone PRP or PEMF therapy (18).
Additionally, extracorporeal shock wave therapy (ES-
WT) has shown promising results in treating OA com-
bined with intraarticular injections, as a non-invasive
therapy that applies mechanical force to tissue cells
by passing through different mediums. When sub-
jected to mechanical force, cells generate biological
signals that stimulate anti-inflammatory responses,
angiogenesis, immune modulation, cell proliferation,
and cartilage protection (34 - 36).

During healing, exercise programs should progress
from single-joint to multi-joint movements. Isometric
contractions are the safest option at this stage due
to restricted joint mobility and provide short-term
pain relief. In knee OA, the focus is on strengthening
the locomotor chain, including the hip, knee, and an-
kle joints (32). Raeissadat et al. proposed a protocol
with multi-angle isometric strengthening exercises
for the quadriceps femoris, hip adductors, and abduc-
tors, along with hamstring stretching. Participants
performed these exercises three times daily, hold-
ing each stretch for 10 seconds and repeating it 10
times (13). As patients progress, simple knee flexion
and extension exercises can be advanced to more
complex movements such as lunges, squats, and
seated holds (33).
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Stretching exercises are recommended between 24
hours and one week post-treatment, but the optimal
modality, whether dynamic, static, or proprioceptive
neuromuscular facilitation (PNF), remains unclear.
Stretching improves flexibility and joint range of mo-
tion. Exercises should be pain-free and adapted to
the patient’s needs and tolerance (37).

Eccentric contractions are typically avoided in the
early stages of healing due to concerns that they
may impair the healing cascade by reducing vas-
cularisation. Consequently, eccentric exercises are
more appropriately introduced during the late prolif-
erative or remodelling phases (37). To manage pain
alongside exercise, transcutaneous electrical nerve
stimulation (TENS) may be employed. By the end of
the second phase, low-impact aerobic activities such
as cycling, swimming, and walking can be gradually
introduced to maintain or improve cardiorespiratory
fitness (23, 32).

In the early third phase (weeks 3 to 4), pain typically
subsides, and full joint range of motion should be re-
stored. The focus shifts to increasing activity levels,
progressively building muscle strength and endur-
ance. If not started earlier, eccentric strengthening
exercises begin at this stage, along with propriocep-
tive and stability training. Water-based exercises
should increase in duration and intensity to improve
aerobic capacity.

In the later third phase (weeks 5 to 10), exercises
become more complex, incorporating multi-plane
movements and adjusting loads based on progress.
High-intensity resistance training may be introduced
when appropriate. Aerobic activities such as cycling,
swimming, and running continue to support overall
fitness. Monitoring pain, joint mobility, and motor
control ensures safe and effective progression (32).

Conclusion

Orthobiologic injections have shown positive re-
sults in OA management, with most studies evaluat-
ing outcomes using VAS and WOMAC scores, where
these measures consistently indicate pain relief
and functional improvement. However, MRI find-

ings remain inconsistent, suggesting that structural
changes may not always align with symptomatic
benefits. Variability in patient populations, OA sever-
ity, injection protocols, and administration intervals
further complicates comparisons. Multiple injections
are administered at intervals ranging from weeks to
months, with no clear consensus on the optimal dos-
ing schedule.

Despite the potential benefits of orthobiologic thera-
pies, post-injection rehabilitation protocols are poorly
defined. While many studies acknowledge the impor-
tance of physiotherapy, this review identifies one
study that provides guidelines on exercise selection,
progression, or timing relative to injection adminis-
tration. Most rehabilitation programs are briefly men-
tioned or entirely undocumented, limiting the ability
to assess their role in treatment outcomes, which
shows a significant gap in the literature.

The relationship between orthobiologic injections
and physiotherapy remains unclear due to the lack
of standardized rehabilitation protocols. Future re-
search should focus on developing evidence-based
post-injection rehabilitation strategies and establish-
ing standardized outcome measures beyond self-re-
ported pain and function scores. More comprehensive
assessments, including objective imaging and long-
term follow-up studies, are needed to determine
the true impact of orthobiologic therapies following
physiotherapy on OA progression and recovery.
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indexing the article and may be published with the
abstract. Terms from the Medical Subject Headings
(MeSH) list of Index Medicus should be used for key
words.

Introduction/Background

State the purpose of the article and summarize the
rationale for the study or investigation. Give a critical
review of relevant literature.

Methods

Describe the selection and identify all important
characteristics of the observational or experimental
participants. Specify carefully what the descriptors
mean and explain how the data were collected. Iden-
tify the methods, apparatus with the manufacturer’s
name and address in parentheses, and procedures
in sufficient detail to allow other workers to repro-
duce the results. Provide references to established
methods and statistical methods used. Describe new
or substantially modified methods, give reasons for
using them, and evaluate their limitations. Identify
precisely all drugs and chemicals used. Use only ge-
neric names of drugs. All measurements should be
expressed in S| units.

Ethics

Papers dealing with experiments on human subjects
should clearly indicate that the procedures followed
were in accordance with the ethical standards of the
institutional or regional responsible committee on
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human experimentation and with the Helsinki Dec-
laration and Uniform Requirements for Manuscripts
submitted to Biomedical journals. This must be stat-
ed at an appropriate point in the article.

Statistics

Describe statistical methods with enough detail to
enable a knowledgeable reader with access to the
original data to verify the reported results. Whenev-
er possible, quantify findings and present them with
appropriate indicators of measurement error or un-
certainty. Specify the statistical software package(s)
and versions used.

Results

Present your results in logical sequence in the text,
tables, and illustrations. Do not repeat in the text all
the data in the tables or illustrations; emphasize or
summarize main findings.

Discussion

Emphasize the new and important aspects of the
study and the conclusions that follow from them.
Do not repeat in detail data or other material given
in the Introduction or the Results section. Include in
the Discussion section the implications of the find-
ings and their limitations, including implications for
future research, but avoid unqualified statements
and conclusions not completely supported by the da-
ta. Relate the observations from your study to other
relevant studies. State new hypotheses when war-
ranted, but clearly label them as such.

Conclusion

Emphasize the new and important aspects of the
study and the conclusions that follow from them.
Do not repeat in detail data or other material given
in the Introduction or the Results section. Identify
recommendations for practice/research/education or
management as appropriate, and consistent with the
limitations.

Tables

Please ensure to embed all tables and figures direct-
ly into the text of your manuscript. Do not submit ta-
bles as photographs. Number tables consecutively in
the order of their first citation in the text and supply

a brief title for each. Give each column a short head-
ing. Each table should be self-explanatory. Legend or
key should be placed in footnotes below the table.

Figures

Figures and illustrations should be professionally
drawn and photographed. Make sure that letters,
numbers, and symbols should be legible even when
reduced in size for publication. Figures should be
numbered consecutively according to the order in
which they have been first cited in the text.

The preferred formats are |JPEG and TIFF, although
any format in general use that is not application-spe-
cific is acceptable. Make sure that minimum resolu-
tion should be 300 DPI.

Graphs, charts, titles and legends in accepted man-
uscript will be edited prior to publication. Preferred
format for graphs or charts is xIs or xIsx.

Abbreviations

Use only standard abbreviations. The full term for which
an abbreviation stands should precede its first use in
the text unless it is a standard unit of measurement.

Acknowledgments

List all contributors who do not meet the criteria for
authorship, such as a person who provided purely
technical help, writing assistance, or a department
chair who provided only general support. Financial
and material support should also be acknowledged.

References

References should be numbered consecutively in the
order in which they are first mentioned in the text.
Identify references in the text, tables, and legends
by Arabic numerals in brackets. Use of the DOI is
highly encouraged.

References style should follow the NLM standards
summarized in the International Committee of Medical
Journal Editors (ICMJE) Recommendations for the Con-
duct, Reporting, Editing and Publication of Scholarly
Work in Medical Journals: Sample References, available
at http://www.nlm.nih.gov/bsd/uniform_require-
ments.html

References to papers accepted but not yet published
should be designated as “in press” and in case of e-
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publication ahead of print, the author should provide
DOl The author should obtain written permission
to cite such papers as well as verification that they
have been accepted for publication.

List of references should include only those refer-
ences that are important to the text. Long list of ref-
erences is not desirable. We kindly ask that authors
limit their references to 50 in total. All citations in the
text must be listed in the references, and all refer-
ences should be cited in the text. References should
be the most current available on the topic.

EDITORIAL PROCESS

After submission of the manuscript, the author will
receive a letter confirming manuscript receipt. All
manuscripts received are anonymously sent to two
reviewers. Croatian Nursing Journal is committed to
promote peer review quality and fairness. The re-
viewers are asked to treat the manuscript with confi-
dentiality. Authors are welcome to suggest up to five
potential reviewers for their manuscript (excluding
co-authors or collaborators for the last three years),
or to ask for exclusion of reviewer(s) and the reasons
for it. The Editorial Board may or may not accept au-
thors' suggestions regarding reviewers. Usually four
to six months after submission, the authors will re-
ceive the reviews. Generally, the instructions, objec-
tions and requests made by the reviewers should be
closely followed. The authors are invited to revise
their manuscript in accordance with the reviewers'
suggestions, and to explain amendments made in ac-
cordance with the reviewers' requests. The articles
that receive more than one reviewer's recommen-
dations for “major review" are sent after revision to
the same reviewer, who makes final recommenda-
tion about the revised article. Based on the review-
ers’ suggestions and recommendations, the Editorial
Board makes final decision about the acceptance of
the submitted article.

Authors will receive a letter confirming acceptance of
the paper submitted for publication. Corresponding
author will receive page-proof version of the article
to make final corrections of possible printing errors.

The Croatian Nursing Journal adheres to the Recom-
mendations for the Conduct, Reporting, Editing,
and Publication of Scholarly Work in Medical
Journals (2016) of the International Committee of
Medical Journal Editors and to the Committee on Pub-
lication Ethics (COPE) general guidelines for ethical
conduct in publishing.

For questions about the editorial process (including
the status of manuscript under review) please con-
tact the editorial office info@cnj.hr.

Submission Preparation Checklist

As part of the submission process, authors are re-
quired to check off their submission’s compliance
with all of the following items, and submissions may
be returned to authors that do not adhere to these
guidelines.

1. The submission has not been previously pub-
lished, nor is it before another journal for con-
sideration (or an explanation has been provid-
ed in Comments to the Editor).

2. The submission file is in OpenOffice, Microsoft
Word, RTF, or WordPerfect document file format.

3. Where available, URLs for the references have
been provided.

4. The textis double-spaced; uses a 12-point font;
employs italics, rather than underlining (except
with URL addresses); and all illustrations, fig-
ures, and tables are placed within the text at
the appropriate points, rather than at the end.

5. The text adheres to the stylistic and biblio-
graphic requirements outlined in the Author
Guidelines, which is found in About the Journal.

Privacy Statement

The names and email addresses entered in this jour-
nal site will be used exclusively for the stated pur-
poses of this journal and will not be made available
for any other purpose or to any other party.
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