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Abstract

introduction. day hospitals are becoming an in-
creasingly common method of treatment for people 
with mental disorders in many croatian psychiatric 
hospitals, but research examining their effectiveness 
is still rare.

Aim. The aim of this study was to compare treatment 
satisfaction and quality of life between patients en-
rolled in a day hospital program and patients hospi-
talized on a psychiatric ward. 

Methods. The study design was cross-sectional 
with two outcome measures: treatment satisfac-
tion and quality of life. The study sample consisted 
of 120 adult patients of the clinic for psychiatry of 
the University Hospital centre rijeka. The first group 
consisted of 60 patients included in the day hospital 
psychosocial program, while the second group con-
sisted of 60 patients hospitalized on the inpatient 
ward.

results. day hospital patients reported a signifi-
cantly higher level of overall treatment satisfaction 
compared to hospitalized patients (mean rank: 55 vs. 
17, p=0.000) and were significantly more satisfied in 
four out of seven different treatment domains: the 
explanations about treatment (mean rank: 68 vs. 53, 
p=0.013), carefulness and precision of medical ex-
amination (mean rank: 72 vs. 49, p=0.000), choices 
about treatment (mean rank: 67 vs. 57, p=0.027) and 
feeling of respect (mean rank: 68 vs. 53, p=0.010). 
day hospital patients also reported a significant-
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tion, etc. The available treatment programs depend 
on theoretical settings and therapeutic directions, 
professional training, goals, target populations, diag-
noses, disease intensity and duration (2,6). Almost 
all major psychiatric clinics in the republic of croatia 
have organized treatment within day hospitals. The 
programs of day hospitals have many similarities, but 
they also differ in terms of the scope, breadth and in-
tensity of therapeutic interventions, which is largely 
conditioned by the capacity, staff and equipment of 
individual clinics. 

numerous studies have shown that day hospital 
treatment is as effective or even more effective as 
inpatient treatment (7) and is associated with better 
social and general functioning, as well as a reduced 
rate of rehospitalizations (8). Studies have also 
shown that treatment in day hospitals is associated 
with cost reductions ranging from 20.9% to 36.9% 
over hospital care and is associated with greater 
treatment satisfaction (9). it has also been clearly es-
tablished that the effective organization of day hos-
pital treatment for acute psychiatric problems is as-
sociated with a lower need for hospitalization, while 
at the same time improving patient’s subjective out-
comes (10). furthermore, psychiatric day hospitals 
appear to be more effective in terms of reducing psy-
chopathology in a shorter period of time. Also, care 
within a day hospital has been found to reduce the 
burden on the family of the patient, reduce relapse 
rates and rehospitalizations, and is associated with 
a higher subjective quality of life (2,8,9). commonly 
used outcomes in the majority of studies of the ef-
ficacy of psychiatric day hospitals are the subjective 
sense of satisfaction with treatment and the quality 
of life of patients. different questionnaires and sat-
isfaction scales are used, which are usually applied 
immediately after the end of the day hospital treat-
ment and possibly during a certain follow-up period.

in the study by dick et al. (11) 91 patients diagnosed 
with neurosis, personality disorder, or adjustment 
disorder, were assigned to a day hospital program or 
hospitalized at the ward. clinical outcome measures 
after the follow-up period did not differ between 
hospitalized and day hospital patients, however, 
treatment satisfaction was significantly higher for 
patients treated at a day hospital (11). in a random-
ized controlled trial by priebe et al. (12) 206 volun-
tarily admitted patients were either assigned to day 
hospital treatment or hospitalized on a conventional 
ward. The main outcomes were: level of psychopa-

ly higher level of overall subjective quality of life 
(mean: 4.26 vs. 3.71, p=0.005), being more satisfied 
with life in general (mean rank: 68 vs. 53, p=0,018), 
financial situation (mean rank: 67 vs. 54, p=0.046), 
accommodation (mean rank: 67 vs. 54, p=0.041), per-
sonal safety (mean rank: 68 vs. 53, p=0.014), people 
they live with or living alone (mean rank: 71 vs. 50, 
p=0.001), relationship with their family (mean rank: 
49 vs. 53, p=0.000) and their mental health (mean 
rank: 69 vs. 52, p=0.008).

Conclusion. patients treated in the day hospital dif-
fered in the observed variables from those hospital-
ized on the ward, reporting higher levels of treatment 
satisfaction and higher subjective quality of life. fu-
ture studies should focus on different segments of 
day hospital programs and a broader set of outcomes. 

introduction

Modern psychiatry encourages the development of 
outpatient and day hospital psychiatric treatment, 
with the ultimate goal of helping the patient to re-
integrate into the community and prevent its so-
cial isolation (1). day hospitals are a growing form 
of care for psychiatric patients drawing their roots 
from the „deinstitutionalization” movement and the 
consequent transformation of traditional psychiatric 
hospitals (2,3).  The term “deinstitutionalization”, in 
the context of psychiatry, describes the process of 
closing or reducing the number of large psychiatric 
hospitals and the establishment of a new model of 
community-based mental health care (4). psychiatric 
care in western countries has gradually transformed 
itself from a system dominated by large, isolated 
clinics to smaller open institutions, and generally 
to a type of treatment that does not separate the 
patient from his or her primary social environment. 
The effects of deinstitutionalization vary from coun-
try to country depending on their health and social 
systems and the specificity of national traditions, 
socio-cultural context and the level of available re-
sources (5). in europe, most psychiatric day hospitals 
are designed to provide a variety of treatment pro-
grams for their patients, i.e., social support, psycho-
dynamic groups, behavioural interventions, educa-
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Methods

Participants
The study design was cross-sectional with two out-
come variables: treatment satisfaction and quality 
of life. The study sample consisted of 120 adult pa-
tients of the psychiatry clinic, clinical Hospital cen-
tre rijeka. The first group consisted of 60 patients 
included in the day hospital psychosocial program, 
while the second group consisted of 60 patients 
hospitalized on the inpatient ward. The participants 
were assigned to each group at the suggestion of the 
psychiatrist respecting the established criteria ap-
plied in the practice of the clinic for psychiatry of the 
University Hospital centre rijeka. patient diagnoses 
included schizophrenia, schizotypal, delusional, and 
other non-mood psychotic disorders (f20-f29), and 
mood (affective) disorders (f30-f39). The exclusion 
criteria were: 1) mental and behavioural disorders 
due to psychoactive substance use, 2) mental disor-
der caused by organic factors and 3) sensory or cog-
nitive disabilities. All participants were informed of 
the purpose and procedures of the study and signed 
their informed consent.

instruments
basic sociodemographic data and information on 
psychiatric treatment were collected by a short ques-
tionnaire created for the purposes of this research. 
Sociodemographic data included age, gender, educa-
tion, employment, marital status and housing condi-
tions. information on psychiatric treatment included 
the number of years since the first visit to the psy-
chiatrist, the number of previous hospitalizations, 
and the number of days spent in the hospital during 
the last hospitalization.

Treatment satisfaction was registered using the 
Short Assessment of patient Satisfaction (SApS) 
questionnaire (14). The SApS consists of seven items 
assessing the core domains of patient satisfaction 
which include treatment satisfaction, explanation 
of treatment results, clinician care, participation in 
medical decision-making, respect by the clinician, 
time with the clinician, and satisfaction with hos-
pital/clinic care. The participant’s responses are re-
corded on a 5-point scale. The questionnaire showed 

thology, satisfaction with treatment and subjective 
quality of life on discharge, 3 months and 12 months 
after discharge. readmission, or indication for acute 
psychiatric treatment within 3 and 12 months, and 
costs during the treatment period were also included 
as a secondary outcome. The results of this study 
showed, among other things, that treatment satis-
faction was significantly higher in patients treated 
at a day hospital, however, the quality of life did not 
differ significantly between the patient groups ex-
amined (12). An extensive meta-analysis by Marshall 
et al. (9) on the effectiveness of day hospital com-
pared to inpatient treatment also showed that the 
results of most of the included studies suggested 
greater treatment efficacy in day hospitals in terms 
of treatment satisfaction, reduced hospital days, 
the need for subsequent hospitalizations, and lower 
overall treatment costs. However, the results are not 
consistent when it comes to the effects on reduc-
ing the level of symptoms (9). research into the ef-
ficacy of psychiatric day hospital programs in croatia 
is relatively rare and typically includes smaller, con-
venient patient samples. A recent prospective study 
by grahovac-Juretić et al. (13) sought to determine 
the effect of a day hospital psychosocial program on 
the symptomatology and quality of life of patients 
with schizophrenia. The results of this study showed 
that patients included in the day hospital program, 
compared with those who were not in day care, had 
a significant reduction in symptoms immediately af-
ter the end of the program, but also 6 months later. 
in addition, patients in the day hospital had a higher 
quality of life at the end of the study compared with 
those taking pharmacotherapy alone (13).

The first aim of this study was to compare differ-
ences in treatment satisfaction between patients 
enrolled in a day hospital program and patients hos-
pitalized on a ward. We hypothesized that patients 
treated within a day hospital would be more satisfied 
with treatment compared to patients hospitalized on 
a ward.

The second aim of this study was to compare differ-
ences in quality of life between patients enrolled in a 
day hospital program and patients hospitalized on a 
ward. We hypothesized that patients treated within a 
day hospital would have a higher quality of life com-
pared to patients hospitalized on a ward.
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pital program completed questionnaires on the last 
day of day hospital treatment. data collection was 
carried out over 2 months (from March to May 2019).

Data analysis
descriptive statistics for categorical data were pre-
sented as absolute and relative frequencies. for con-
tinuous measures, means (standard deviations - Sd) 
and medians (interquartile ranges) were presented 
where appropriate. differences in sociodemographic 
and clinical characteristics between the hospitalized 
and day hospital patients were examined by the chi-
square test. normality of distributions of continuous 
measures was examined by the Kolmogorov-Smirnov 
test. distributions of the individual domains of treat-
ment satisfaction as well as the total score signifi-
cantly differed from normal so the non-parametric 
Mann-Whitney U test was used to examine the differ-
ences between the two groups of patients. individual 
domains of subjective quality of life also significantly 
differed from a normal distribution, but not the to-
tal score, so the Mann-Whitney U test was used for 
differences in a particular domain and student t-test 
for independent samples for the overall result. The 
level of statistical significance was set at two-tailed 
p <0.05 with 95% confidence intervals. All statistical 
analyses were performed using the statistical soft-
ware SpSS 23 (SpSS inc., chicago, il, USA).

results

The study involved 120 participants treated at the 
psychiatry clinic, clinical Hospital centre rijeka. The 
first group were the patients included in the day hos-
pital program, while the second group were partici-
pants at the inpatient hospital care. The two groups 
were matched by age, gender, level of education 
and employment status, but they differed by mari-
tal status. There were significantly more married/
cohabitating participants in the hospitalized group 
(χ2=13.91; p=0.008). The two groups did not differ in 
the proportion of patients with schizophrenia, schi-
zotypal, delusional, and other psychotic disorders 
(f20-f29), and mood (affective) disorders (f30-f39) 
but differed in some treatment characteristics. A sig-

satisfactory metric characteristics (cronbach α=0.86) 
in clinical trials and a high degree of correlation with 
other more extensive measures of patient satisfac-
tion. in this study, cronbach’s alpha was slightly low-
er (α=0.75) but still satisfactorily reliable. SApS is a 
generic measure of patient satisfaction and can be 
used to assess satisfaction with different forms of 
treatment with different groups of patients. Another 
advantage is that it is short and easy to use so most 
patients only need a few minutes to complete it.

Quality of life was registered with the Manchester 
Short Assessment of Quality of life (MAnSA) (15). 
The instrument consists of 16 items. Twelve ques-
tions represent subjective measures of quality of 
life and include satisfaction with life as a whole, job 
satisfaction (training/education, or unemployment/
retirement), financial situation, number and qual-
ity of friendships, leisure activities, accommodation, 
personal safety, people with whom the patient lives 
(or single life), sex life, family relationships, physical 
health, and mental health. participants rate these 
domains using a 7-point scale. four items are con-
sidered objective measures of quality of life and the 
participant answers them with ‘yes’ or ‘no’. These 
items assess whether a person has a close friend, 
has been in contact with friends in the past week, 
has been charged with a criminal offense in the past 
year, and has been a victim of physical violence. The 
croatian language version of the questionnaire was 
validated and used in mental health research show-
ing good metric characteristics (16). in this research, 
cronbach’s alpha was 0,89 indicating very good reli-
ability. 

Procedure
The study has been approved by the ethics commit-
tee of the clinical Hospital centre rijeka and the eth-
ics committee for biomedical research of the faculty 
of Health Studies, University of rijeka. participants 
were informed of the purpose and procedures of the 
research and signed their informed consent. partici-
pation in the study was voluntary and data collection 
through questionnaires was anonymous. The study 
was conducted in accordance with all ethical princi-
ples and human rights in research. participants were 
given detailed instructions before completing the 
questionnaire, and in case of any ambiguities, they 
could ask the researcher. for the hospitalized pa-
tients, data were collected on the last day of hospi-
talization, while participants treated in the day hos-
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they had with the doctor/other health professional 
was too short and satisfaction with the care they re-
ceived in the hospital/clinic (Table 2). 

The results of the SApS questionnaire can generally 
be grouped in three categories (14). A score ranging 
from 0 to 10 indicates poor health care and the need 
to urgently change the treatment or procedures the 
patient is receiving. in our study, the median satis-
faction of both day hospital patients and ward pa-
tients was above this score.

in the next category, the results range from 11 to 
18. participants whose score falls into this range an-
swered at least two questions (two aspects of their 
health care) with “dissatisfied” or “very dissatisfied” 
or did not answer any of the questions with “very 
satisfied.” The median score of patients hospitalized 
on the ward was 17 indicating inadequate health 
care in several areas of their treatment and the need 

nificantly higher proportion of day hospital patients 
had been treated for more than 5 years compared to 
hospitalized patients (χ2=12.46; p=0.006). Also, the 
duration of the last hospitalization was significantly 
longer for the day hospital group (χ2=6.03; p=0.049) 
(Table 1). Significant “p” values are marked in bold 
in all tables.

day hospital patients reported a significantly high-
er level of overall treatment satisfaction compared 
to hospitalized patients (Mann-Whitney U=1090; 
p=0.000). participants attending a day hospital pro-
gram were more satisfied in four out of seven dif-
ferent treatment domains: the explanations about 
treatment (p=0.013), carefulness and precision of 
medical examination (p<0.001), choices about treat-
ment (p=0.027) and feeling of respect (p=0.010). 
The groups did not significantly differ in satisfac-
tion with the treatment effect, feeling that the time 

Table 1. Differences in sociodemographic and psychiatric treatment characteristics between 
hospitalized and day hospital patients (n=120)

Day hospital
n=60

Hospitalized 
n=60

Age (years) n (%) n (%) χ2 p

18-25 1 (1.6) 4 (6.7)

8.62 0.071

26-35 10 (16.7) 7 (11.7)

36-45 7 (11.7) 14 (23.3)

45-60 21 (35.0) 14 (23.3)

> 60 21 (35.0) 21 (35.0)

gender

female 24 (40.0) 26 (43.3)
0.14 0.853

Male 36 (60.0) 34 (56.7)

education level

none or primary 8 (13.3) 13 (21.7)

3.54 0.170Secondary 42 (70.0) 32 (53.3)

Higher 10 (16.6) 15 (25.0)

employment status

employed 13 (21.7) 13 (21.7)

2.21 0.531Unemployed 21 (35.0) 24 (40.0)

retired 26 (43.3) 23 (38.3)

Marital status

Married/cohabiting 17 (28.3) 32 (53.3)

13.91 0.008
Single 33 (55.0) 14 (23.3)

divorced 7 (11.7) 9 (15.0)

Widowed 3 (5.0) 5 (8.4)
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to change certain procedures. Treatment satisfaction 
of the day hospital patients is in the following cat-
egory, which includes the range of results from 19 to 
26 (median=20). This score indicates relatively high 
satisfaction with most services and forms of health 
care or applied therapeutic procedures. day hospital 
patients answered more than half of the questions 
with “satisfied” or “very satisfied”. Also, the level of 
satisfaction of the day hospital patients suggests 
that participants are more satisfied with particular 
segments of care, from communication and interac-
tion with physicians or other health care staff, ex-
planations related to illness and course of treatment, 
time devoted to treatment to various other treatment 
details. in a hospitalized group, a significant number 
of patients also stated that they are satisfied with 
the effectiveness of their treatment, but there were 

Day hospital
n=60

Hospitalized 
n=60

Accommodation

owned or rented 35 (58.3) 43 (71.7)

4.26 0.118
With parents 23 (38.3) 13 (21.7)

 Social housing or  

institution 

2 (3.4) 4 (6.8)

diagnostic category

f20 – f29 19 (31,7) 27 (45,0)
2,26 0,133

f30 – f39 41 (68,3) 33 (55,0)

years in psychiatric treatment

<1 9 (15.0) 8 (13.3)

12.46 0.006
1-2 8 (13.3) 17 (28.3)

3-5 5 (8.3) 14 (23.3)

>5 38 (63.3) 21 (35.0)

number of hospitalizations

1 12 (20.0) 13 (21.7)

7.61 0.179

2 8 (13.3) 15 (25.0)

3 9 (15.0) 13 (21.7)

4 4 (6.7) 5 (8.3)

5 and more 27 (45.0) 14 (23.3)

 duration of last hospitalization

(days)

1-10 14 (23.3) 25 (41.7)

6.03 0.04911-20 26 (43.3) 26 (43.3)

<20 20 (33.3) 9 (15.0)

10% to 20% of those who were “dissatisfied” or 
“very dissatisfied.” 

day hospital patients reported a significantly higher 
level of subjective quality of life compared to hospi-
talized patients (t=2.89; p=0.005) (Table 3). 

participants attending day hospital program were 
more satisfied with life in general (p=0.018), finan-
cial situation (p=0.046), accommodation (p=0.041), 
personal safety (p=0.014), people they live with or 
living alone (p=0.001), relationship with their fam-
ily (p<0.001) and their mental health (p=0.008). The 
most prominent differences were in the domains of 
family relationships, satisfaction with people they 
live with or living alone, mental health and personal 
safety. The groups did not differ in other domains of 
subjective quality of life, as well as in four items re-
lated to objective quality of life (Table 4).
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Table 2. Differences in treatment satisfaction between hospitalized and day hospital patients (n=120)

Day hospital
n=60

Hospitalized 
n=60

SAPS Median
(interquar-
tile range)

Mean rank
Median

(interquar-
tile range)

Mean rank
Mann-

Whitney U
p

Satisfaction with the effect of your 
overall treatment/care 4 (4-5) 66.04 4 (3-4) 54.96 1467.50 0.058

Satisfaction with the explanations 
the doctor/other health professional 
has given you about the results of 
your treatment/care

4 (3.25-4) 67.78 4 (3-4) 53.23 1363.50 0.013

Satisfaction with how was the doc-
tor/other health professional careful 
to check everything when examining 
you

4 (4-5) 71.92 4 (3-4) 49.08 1115.00 0.000

Satisfaction with the choices you had 
in decisions affecting your health care 4 (3-4) 66.95 4 (3-4) 57.05 1413.00 0.027

feeling respected by the doctor/other 
health professional 4 (4-5) 68,27 4 (3-5) 52.73 1334.00 0.010

feeling that the time you had with 
the doctor/other health professional 
was too short

3 (2-4) 62,86 3 (2-4) 58.14 1658.50 0.440

Satisfaction with the care you re-
ceived in the hospital/clinic 4 (4-5) 65,22 4 (3-4) 55.78 1517.00 0.100

SApS total 20 (18,25-
22,00)

72.33
17 (16.00-

20.75)
48.67 1090.00 0.000

Discussion

The main goal of this study was to compare the sat-
isfaction with the effectiveness of the treatment 
of the inpatient and day hospital program from the 
perspective of the patients with mental illness. The 
basic outcomes were satisfaction with the treatment 
and the quality of life. 
The first segment of treatment satisfaction relates to 
general satisfaction with the effectiveness of treat-
ment. day hospital patients were more satisfied with 
the effectiveness of treatment compared to hospi-
talized patients. How this treatment efficacy was 
manifested cannot be precisely defined, but it can be 
assumed that day hospital patients felt subjectively 

better in terms of improving symptoms, increasing 
the level of general functionality, etc., and attributed 
this to treatment within the day hospital program. it 
is illustrative that in the group of day hospital patient 
no one answered this question with “dissatisfied” or 
“very dissatisfied”, which in another way indicates 
the general level of satisfaction with the efficiency 
of the day hospital. on the other hand, the level of 
satisfaction with the treatment effectiveness of hos-
pitalized patients was lower compared to a day hos-
pital, however, it is not extremely low. The organiza-
tion of the day hospital program, the involvement of 
the patient in the organization of activities, a more 
open and humane approach and other aspects of day 
hospital treatment seem to change the established 
patterns of communication between doctor/staff - 
patient. it can also be assumed that doctors involved 
in day hospital activities were also likely to have 
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Table 4. Differences in objective quality of life between hospitalized and day hospital patients (n=120)

Day hospital
n=60

Hospitalized 
n=60

MANSA - objective quality of 
life

n (%)
yes no yes no χ2 p

do you have a close friend? 44 (73.3) 16 (26.7) 47 (78.3) 13 (21.7) 0,41 0.670

Have you been in contact with 

friends in the past week?
41 (68.3) 19 (31.7) 44 (73.3) 16 (26.7) 0.36 0.688

Have you been charged with a 

criminal offense in the past year?
2 (3.3) 58 (96.7) 4 (6.7) 56 (93.3) 0.70 0.679

Have you been a victim of physi-

cal violence?
1 (1.7) 59 (98.3) 7 (11.7) 53 (88.3) 4.82 0.061

Table 3. Differences in subjective quality of life between hospitalized and day hospital patients 
(n=120)

Day hospital
n=60

Hospitalized 
n=60

MANSA - subjective quality of life Median
(interquartile 

range)
Mean rank

Median
(interquartile 

range)
Mean rank Mann-Whitney 

U p

Satisfaction with life in general 4.5 (3-5) 67.82 4 (3-4.75) 53.18 1361.00 0.018

Satisfaction with employment/
retirement

4 (3-5) 66.01 3 (2-5) 54.99 1469.50 0.077

Satisfaction with financial situation 4 (3-5) 66.72 3 (2-4.75) 54.28 1427.00 0.046

Satisfaction with friendships 4 (2-5) 58.71 4 (3-5) 62.29 1692.50 0.566

Satisfaction with leisure activities 4 (3-5) 63.59 4 (3-5) 57.41 1614.50 0.322

Satisfaction with accommodation 5 (3-6) 66.85 4 (3-5) 54.15 1419.00 0.041

Satisfaction with personal safety 5 (4-6) 68,12 4 (3-5) 52,58 1343,00 0,014

Satisfaction with people living with/
living alone

5 (4-6) 70.99 4 (3-5) 50.01 1170.50 0.001

Satisfaction with sex life 4 (2-5) 66.17 3 (1.25-4.75) 54.83 1460.00 0.069

Satisfaction with relationship with 
family

5.5 (5-6) 71.98 4 (3-5) 49.03 1111.50 0.000

Satisfaction with physical health 4 (3-5) 66.03 4 (2-5) 54.97 1468.00 0.076

Satisfaction with mental health 5 (3-5) 68.74 3 (3-4) 52.26 1305.50 0.008

Mean (Sd) Mean (Sd) t p

Total score 4.26 (1.11) 3.71 (0.96) 2.89 0.005
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tween day hospital patients and those hospitalized 
in the ward were job satisfaction/schooling or retire-
ment, quality and number of friends, leisure activi-
ties, sexual life and satisfaction with physical health. 
Therapeutic interventions within the day hospital 
program appear to have had some impact on the gen-
eral level of quality of life and in particular on some 
aspects of social functioning. This result is easy to 
understand if we take into account that a good part 
of the day hospital program is precisely focused on 
developing social skills. The therapy group itself is 
a small social community in which participants have 
the opportunity to practice different models of com-
munication. patients are encouraged to participate as 
actively as possible in all processes within the group, 
emphasizing responsibility for themselves and coop-
eration with others. it is also useful that patients are 
not excluded from their primary community and fam-
ily during the day hospital program, so they can apply 
and practice the skills learned in the day hospital on 
a daily basis in their own social environment. This al-
lows for a gradual change in behaviour and improves 
their functioning in the “real world”. Most of the ef-
fects described above are more difficult within hos-
pital wards with patients who are isolated from their 
primary social environment. despite the clear advan-
tages of day hospital treatment in terms of develop-
ing social skills and increasing social competence, 
day hospital patients did not have a higher score in 
all social domains of quality of life. Satisfaction with 
friendships and leisure activities did not differ across 
groups. The results in these domains ranged on av-
erage from “mostly dissatisfied” to “neither satisfied 
nor dissatisfied”, so it seems that both groups had 
certain problems in establishing and maintaining 
friendly relations and leisure activities. Another do-
main in which day hospital patients had significantly 
higher score is mental health. Although no clinical 
outcomes were examined in this study, this result is 
important because it indirectly indicates the level of 
symptomatology. patients more satisfied with their 
mental health are likely to have a less severe clinical 
picture, while those who are generally dissatisfied 
are more likely to have higher levels of symptoms. 
in addition to subjective measures, 4 objective mea-
sures of quality of life were examined: whether a 
person has a close friend, whether he has been in 
contact with friends in the past week, whether a per-
son has been charged with a crime in the last year 
and whether he has been a victim of physical vio-

more time and opportunities to get to know their pa-
tients better and developed a relationship that was 
less based on hierarchy and more on mutual respect. 
Also, the organizational structure and closeness of 
hospital treatment to a greater extent support tradi-
tional hierarchical patterns in which the doctor deter-
mines the course and method of treatment, and the 
patient’s duty is to listen, not ask much and accept 
the doctor’s instructions without discussion. in such 
conditions, patients often feel disrespected, neglect-
ed, and generally dissatisfied with treatment.
The results obtained are consistent with a number of 
studies showing that the treatment of patients with 
mental disorders within the day hospital is associ-
ated with greater treatment satisfaction. Somewhat 
similar results were obtained in the study of dick et 
al. (11) comparing satisfaction with the treatment of 
patients diagnosed with neurosis, personality disor-
der, or adjustment disorder treated in a day hospital 
program with patients hospitalized on the ward. Mea-
sures of clinical outcomes, after the follow-up period, 
did not differ between hospitalized and day hospital 
patients, however, treatment satisfaction was sig-
nificantly higher in day hospital patients (11). The 
results of a study by priebe et al. (12) also showed 
that treatment satisfaction was significantly higher 
in patients treated in the day hospital. And in an ex-
tensive meta-analysis by Marshall et al. (9) it was 
also shown that the results of most of the included 
studies support the effectiveness of day hospital 
treatment in terms of greater treatment satisfaction, 
reduction of hospital days and the need for subse-
quent hospitalizations, and lower overall treatment 
costs. 
Another measure of day hospital efficiency was qual-
ity of life with the hypothesis that patients treated 
within the day hospital would have a higher overall 
level of quality of life compared to patients hospi-
talized on the ward. The obtained results confirmed 
the hypothesis. A comparison of individual segments 
of quality of life showed that day hospital patients 
were significantly more satisfied with their lives as 
a whole, they were more satisfied with their material 
or financial situation, accommodation and the level 
of personal security. from the aspect of social func-
tioning, participants treated in a day hospital were 
more satisfied with the people they live with or living 
as singles and relationships with their family. in ad-
dition, day hospital patients were significantly more 
satisfied with their mental health. domains of quality 
of life in which there was no significant difference be-



14 vranješ J. et al. Quality of life and Treatment Satisfaction of Hospitalized and day Hospital psych.pat. croat nurs J. 2021; 5(1): 5-16

outcome measures. only two outcomes were used in 
the study: the treatment satisfaction questionnaire 
(SApS) and the quality of life questionnaire (MAnSA), 
which are subjective self-assessment measures that 
may be influenced by a number of factors beyond 
the control of the researcher, such as current disease 
stage, acute symptoms, current mood and others. An-
other limitation is that it is a cross-sectional study 
that makes it impossible to monitor possible changes 
in outcomes over time and to link these changes to 
the effects of treatment.
With all the limitations, this research has its impor-
tance and quality. As already mentioned, this is a 
study conducted in a clinical setting taking into ac-
count the context and specific reality of the treat-
ment. This “naturalistic” approach has made it pos-
sible to obtain relevant data on which to base future 
research that would include methodologically more 
rigorous designs. despite the fact that psychiatric 
day hospitals have existed in croatia for many years, 
only a few relatively small studies have investigated 
their effectiveness and we believe that this research 
will contribute to this under-researched area.

Conclusion

The results of this study showed that patients treat-
ed in the day hospital had a higher level of overall 
treatment satisfaction compared to hospitalized pa-
tients. in addition to the overall score, participants 
attending the day hospital program were more satis-
fied in four of the seven different domains of treat-
ment: explanations of treatment, care and accuracy 
of medical examination, treatment choices, and a 
sense of respect. 
Also, patients treated in a day hospital had a higher 
overall subjective quality of life score compared to 
patients hospitalized on a psychiatric ward. The most 
prominent differences were in the domains of family 
relationships, satisfaction with people they live with 
or living alone, mental health and personal safety. 
The groups did not differ in other domains of sub-
jective quality of life and the four items related to 
objective quality of life. 

lence. no significant difference was found in any of 
these domains. 
numerous studies have shown that patients treated 
in day hospital programs have a higher level of qual-
ity of life compared to hospitalized patients treated 
in conventional psychiatric wards (9,12,13). A study 
comparing the efficacy and cost of acute day-hos-
pital treatment and traditional inpatient treatment 
showed that patients treated in the day hospital pro-
gram had a lower level of psychopathology, higher 
satisfaction with treatment and a higher level of sub-
jective quality of life (12); which is consistent with 
the results obtained in our study. 
our results are also in line with the study that ex-
amined the effectiveness of day hospital treatment 
of patients with schizophrenia, which showed that 
patients who, after hospitalization, underwent treat-
ment in a day hospital have a significantly higher 
quality of life at the end of treatment and 6 months 
after completion of day hospital (13). finally, a meta-
analysis by Marshall et al. (9) that included numer-
ous studies of day hospital efficacy, encompassing 
different clinical and social outcomes, showed that 
day hospital programs are generally more effective in 
treating mental disorders, especially when it comes 
to improving patient quality of life. However, it is im-
portant to emphasize that the differences obtained 
in our study may be related to the different severity 
of the illness in patients of the two groups. The se-
verity of symptoms was not directly examined, but 
differences in the length of psychiatric treatment 
and the duration of the last hospitalization could in-
dicate that patients treated within the day hospital 
had less severe symptoms and milder illness.
This research has several limitations that need to 
be considered when interpreting and generalizing 
results. first, the participants were not randomly as-
signed to a day hospital or inpatient treatment but 
were selected according to the established criteria ap-
plied in the practice of the clinic for psychiatry of the 
University Hospital centre rijeka. Although matched 
by most of the registered sociodemographic charac-
teristics, it is possible that the examined groups were 
not balanced in other relevant factors. for example, 
patients treated in a day hospital program were 
likely to be more motivated and had greater capac-
ity and resources to improve their mental health. it is 
also possible that their general clinical condition was 
milder than in hospitalized patients. factors of this 
type could influence the outcomes of the research. 
Another limitation of the study to be considered are 
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Sažetak

Uvod. dnevne bolnice postaju sve češći oblik 
liječenja osoba s mentalnim poremećajima u mnogim 
psihijatrijskim klinikama u Hrvatskoj, ali istraživanja 
koja ispituju njihovu učinkovitost još uvijek su rijetka.
Cilj. cilj ovog istraživanja bio je usporediti zadovoljst-
vo liječenjem i kvalitetu života pacijenata liječenih 
unutar programa dnevne bolnice i pacijenata hospi-
taliziranih na psihijatrijskom odjelu.
Metode. istraživanje je oblikovano kao presječna 
studija s dvije mjere ishoda: zadovoljstvo liječenjem 
i kvaliteta života. Uzorak se sastojao od 120 odraslih 
pacijenata Klinike za psihijatriju Kliničkoga bolničkog 
centra rijeka. prvu skupinu činilo je 60 pacijenata 
uključenih u psihosocijalni program dnevne bolnice, 
dok je drugu grupu činilo 60 pacijenata hospital-
iziranih na bolničkom odjelu.
rezultati. pacijenti dnevne bolnice izvijestili su 
o značajno višem stupnju ukupnog zadovoljstva 
liječenjem u odnosu na hospitalizirane pacijente 
(srednji rang: 55 vs. 17, p = 0,000) i bili su značajno 
zadovoljniji u četiri od sedam različitih područja 
liječenja: objašnjenja o liječenju (srednji rang: 68 
vs. 53, p = 0,013), pažljivost i preciznost liječničkog 
pregleda (srednji rang: 72 vs. 49, p  =  0,000), izbor 
liječenja (srednji rang: 67 vs. 57, p = 0,027) i osjećaj 
poštovanja (srednji rang: 68 vs. 53, p = 0,010). paci-
jenti dnevne bolnice također su izvijestili o značajno 
višoj razini ukupne subjektivne kvalitete života 
(aritmetička sredina: 4,26 vs. 3,71, p = 0,005). Zado-
voljniji su životom općenito (srednji rang: 68 vs. 53, 
p = 0,018), financijskom situacijom (srednji rang: 67 

kVAlitetA žiVOtA i ZADOVOlJStVO liJečeNJeM HOSPitAliZirANiH PSiHiJAtriJSkiH 
bOleSNikA i bOleSNikA liJečeNiH UNUtAr PrOGrAMA DNeVNe bOlNiCe

vs. 54, p = 0,046), smještajem (srednji rang: 67 vs. 54, 
p = 0,041), osobnom sigurnošću (srednji rang: 68 vs. 
53, p = 0,014), osobama s kojima žive ili time što žive 
sami (srednji rang: 71 vs. 50, p = 0,001), odnosima s 
obitelji (srednji rang: 72 vs. 49, p = 0,000) te men-
talnim zdravljem (srednji rang: 69 vs. 52, p = 0,008).
Zaključak. pacijenti tretirani unutar dnevne bol-
nice i oni hospitalizirani na odjelu razlikovali su se, 
kako u zadovoljstvu tretmanom tako i u subjektivnoj 
kvaliteti života. buduća istraživanja trebala bi se 
usredotočiti na različite segmente programa dnevnih 
bolnica te širi skup ishoda.

ključne riječi: mentalni poremećaji, dnevna bolnica, 
zadovoljstvo tretmanom, kvaliteta života



Abstract

introduction. comprehensive care for patients who 
no longer respond to treatment procedures is called 
palliative care. palliative medicine does not delay or 
accelerate death, it promotes life, and considers dy-
ing as a normal process. in palliative medicine and 
care there is no place for hierarchy - teamwork, focus 
on the patient and respect for his autonomy are what 
is important.

Aim. The conducted research shows the knowledge 
of nurses about palliative care at the primary, sec-
ondary and tertiary levels of health care.

Methods. prospective research in the republic of 
croatia at three levels of health care has been con-
ducted. The sample included 150 nurses. The instru-
ment used in the study was the palliative care Quiz 
for nursing (pcQn).

results. The results showed that the nurses’ knowl-
edge of palliative care is insufficient among the nurs-
ing population. despite numerous training activities 
conducted over the past ten years, levels of knowl-
edge are still lower than expected. nurses at the pri-
mary level of health care have far greater knowledge 
than nurses at secondary and tertiary levels.

Conclusion. results of the study showed the need 
for quality education with real-life examples in order 
to achieve higher levels of empathy, spread knowl-
edge about palliative care and about the importance 
of care for palliative patients. it is recommended to 
increase the number of educational activities in small 
groups, in the local language, adaptable and under-
standable to all health professionals.

1 ružica Marinić
1 Ana Joka
1,2Adriano Friganović
1,2Ana ljubas
2 Valerija korent

1 University Hospital Centre Zagreb, Zagreb, Croatia
2 University of Applied Health Sciences, Zagreb, 

Croatia
3 County Hospital čakovec, čakovec, Croatia

Article received: 03.02.2021.

Article accepted: 24.04.2021.

Author for correspondence:

ružica Marinić

University Hospital centre Zagreb 

Kišpatićeva 12, Zagreb, croatia

e-mail: ruzicamarinic93@gmail.com

DOi: 10.24141/2/5/1/2

keywords: palliative medicine, palliative care, palliative 
patient

Nurses' Knowledge of Palliative Care at 
Primary, Secondary and Tertiary Levels 
of Health Care 

croat nurs J. 2021; 5(1): 17-28



18 Marinić r. et al. nurses' Knowledge of palliative care at primary, Secondary and Tertiary ... croat nurs J. 2021; 5(1): 17-28

introduction

palliative care is an approach that improves the qual-
ity of life of a patient and his/her family who are 
facing problems associated with a deadly disease. 
The goals of palliative care are achieved through the 
prevention and alleviation of suffering, early recogni-
tion, flawless assessment and suppression of pain, 
and helping with other psychophysical, social, and 
spiritual problems (1,2). The establishment of pallia-
tive care in the system is one of the priorities of the 
republic of croatia and an integral part of the na-
tional Strategy for Health development 2012-2020 
(3). palliative care offers the most basic concept of 
care - taking care of the patient’s needs wherever he 
is cared for, either at home or in the hospital, because 
it affirms life and considers death a normal process. 
palliative medicine is one of the newest subspecialty 
branches of modern medicine. The main centre of in-
terest of palliative medicine is caring for patients in 
the final stage of life, where curative medicine can 
no longer make patients healthy (4, 5). The health 
care system should be oriented towards patients 
and citizens who should without a doubt partici-
pate in decisions concerning their health. respect-
ing and protecting the patient in the final stage of 
life includes, above all, ensuring adequate care in the 
appropriate environment, so that he or she can die 
with dignity (6,7). death is easy to recognize, but dif-
ficult to define because it is one of the phenomena in 
medicine that has not been sufficiently researched. 
very often there is a debate about decisions on one’s 
end of life, and legal, as well as ethical issues, are 
raised (8). even in the worst situation, a person is left 
with that ultimate freedom, and that is the choice of 
a point of view. if we accept suffering as a task, if we 
find meaning in it, then we are saved from despair 
because “he who knows why can deal with almost 
every how.” it is true that old people have no opportu-
nities in the future, but they do have more than that. 
instead of opportunities in the future, they have ac-
complishments in the past, opportunities they have 
actualized, meaning they have fulfilled, values   they 
have accomplished and no one and nothing can take 
those values away   from the past. As for the possibil-
ity of finding meaning in suffering, the meaning of 
life is an unconditional one (9,10). by reviewing the 
scientific and professional literature, we can confirm 

that in the republic of croatia there is not a suffi-
cient number of conducted research on the topic of 
knowledge about palliative care, in contrast to many 
conducted research in the world. it is very important 
to address the issue of patients in need of palliative 
care, to improve knowledge and provide a dignified 
death. The research was conducted to highlight the 
importance of a high level of knowledge about pallia-
tive care and care for the patients who need it.

Aim
The aim of this paper was to present the level of 
knowledge of nurses at primary, secondary and ter-
tiary levels of health care about palliative care.

Specific aims: 

1. determine if there are differences in the 
knowledge of nurses in relation to primary, 
secondary and tertiary levels.

2. determine if there are differences in the 
knowledge of nurses with regard to age, edu-
cation and years of service.

Hypothesis
H1: At the tertiary level of health care, nurses have 
received more formal and informal training on pallia-
tive care than nurses at the primary and secondary 
level of health care.

H2: nurses/technicians from the primary level of 
health care have more knowledge about palliative 
medicine and care than nurses at the tertiary and 
secondary level of health care.

Methods

The sample included 150 participants, 50 partici-
pants (33.3%) from two Health centres (Hc) - Health 
centre east with 25 participants and Health cen-
tre centre with 25 participants, 50 participants 
(33.3%) from county Hospital Čakovec (cHČ) and 
50 participants (33.3%) from the University Hospi-
tal centre Zagreb (UHcZ). The time period in which 
the research was conducted was from 30 february 
2020 - 30 June 2020. The questionnaire was com-
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pleted by 150 nurses. of these, 136 were women 
(90.7%) and 14 were men (9.3%). With regard to age, 
46 (30.7%) participants were aged between 35 and 
44 years, and 42 (28%) participants were aged be-
tween 25 and 34 years. 66 (44%) participants are 
nurses who completed secondary school or have a 
bachelor’s degree in nursing, while 18 (12%) partici-
pants have a master’s degree or are graduate nurs-
es. The study used a pcQn (palliative care Quiz for 
nursing, ross et al. 1996) questionnaire consisting 
of 20 questions developed by Margaret M. ross and 
colleagues from the University of ottawa, canada, 
and its purpose was to examine the knowledge of 
nurses on palliative care (11). in order to verify the 
factor structure of the pcQn questionnaire and the 
justification of the formation of one domain based 
on a set of selected items (k = 20), exploratory factor 
analysis was performed using principal components 
analysis with direct oblimin rotation. The value of the 
Kaiser-Meyer-olkin test is 0.638 which is more than 
the recommended value of 0.6. The bartlett spheric-
ity test is significant (p <0.001) indicating the fac-
torability of the correlation matrix. According to the 
guttman-Kaiser criterion (characteristic root greater 
than 1), the existence of as many as seven compo-
nents was determined, which explain a total of 57% 
of the variance, but most of these factors explained 
only a small part of the total variance, and because 
of the content of items, which were not interpret-
able or meaningfully distributed in these factors, we 
retained one factor that explains 15.4% of the vari-
ance. likewise, one of the limiting factors is the sam-
ple size which determines that we can only consider 
components with a factor load of 0.45 and higher 
(12). After that, the analysis of the main components 
with oblimin rotation was repeated. According to the 
guttman-Kaiser criterion, one factor was determined 
that explains a total of 15.4% of the variance. After 
the one-factor structure of the pcQn questionnaire 
was determined, the reliability of the questionnaire 
was analyzed. The internal reliability coefficient 
of the whole cronbach Alpha scale is 0.691, which 
means that it represents an acceptable level of reli-
ability in the research (cronbach Alpha values>0.6). 

ethics
The ethics committees of the Health centre east and 
centre, the University Hospital centre Zagreb and the 
county Hospital Čakovec approved the study. nurses 
agreed to participate in the research and complete 

the questionnaire and confirmed this by signing a 
consent form pursuant to hospital regulations. The 
principles of the Helsinki declaration were adhered 
to during this study.

Statistics
categorical data are presented in absolute and rela-
tive frequencies. differences in categorical variables 
were tested by the χ2 test and, if necessary, by fish-
er’s exact test. numerical data are described by the 
median and limits of the interquartile range. differ-
ences in numerical variables between the two inde-
pendent groups were tested by the Mann Whitney 
U test, and between the three independent groups 
by the Kruskal Wallis test. The significance level was 
set to p=0.05 (x,y) (13). Medcalc Statistical Software 
version 19.1.7 (Medcalc Software ltd, ostend, bel-
gium; https://www.medcalc.org; 2020) and SpSS 
(ibM corp. released 2013. ibM SpSS Statistics for 
Windows, version 21.0. Armonk, ny: ibM corp.) were 
used for statistical analysis (14).

results

There were 136 female participants (90.7%), and a 
significant number of these women are employed 
at a Health centre (fisher’s exact test, p=0.007). 66 
(44%) participants are nurses who completed sec-
ondary school or have a bachelor’s degree in nursing, 
while 18 (12%) participants have a master’s degree 
or are graduate nurses, without significant difference 
in relation to institutions. Most participants, 44 of 
them (29.3%) have between 21 and 30 years of ser-
vice, and the fewest of them have between 16 and 
20 years of service. With years of service of up to 5 
years, there are significantly more participants from 
the University Hospital centre, 12 of them (24%), in 
the county Hospital there are significantly more par-
ticipants with years of service between 21 and 30 
years - 19 of them (37%), while in the Health cen-
tres there are significantly more participants with 31 
years or more years of service - 13 of them (26%) (χ2 
test, p=0.04) (Table 1).
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Note: HC – Health Centre; CH – County Hospital; UHC –University Hospital Centre 
*χ2 test

Table 1. Gender, age, professional status and years of service in relation to the institution in which 
participants work

Number (%)

HC CH UHC total p

Gender

Men 0 8 (16) 6 (12) 14 (9.3)
0.007

Women 50 (100) 42(84) 44 (88) 136 (90.7)

Age of respondents (years) 

0.42*

18 - 24 7 (14) 2 (4) 7 (14) 16 (10.7)
25 - 34 9 (18) 19 (38) 14 (28) 42 (28)

35 - 44 15 (30) 16 (32) 15 (30) 46 (30.7)

45 – 54 10 (20) 7 (14) 8 (16) 25 (16.7)

54 and more 9 (18) 6 (12) 6 (12) 21 (14)

total 50 (100) 50 (100) 50 (100) 150 (100)

Number (%)

HC CH UHC total p*

Professional status

0.07
nurses with secondary education 25 (50) 25 (50) 16 (32) 66 (44)

bachelor’s degree in nursing 21 (42) 16 (32) 29 (58) 66 (44)

Master’s degree/graduate nurse 4 (8) 9 (18) 5 (10) 18 (12)

Years of service

0.04

0 - 5 9 (18) 9 (18) 12 (24) 30 (20)

6 - 10 5 (10) 10 (20) 4 (8) 19 (12.7)

11 - 15 6 (12) 7 (14) 8 (16) 21 (14)

16 - 20 7 (14) 2 (4) 7 (14) 16 (10.7)

21 - 30 10 (20) 19 (38) 15 (30) 44 (29.3)

31 and more 13 (26) 3 (6) 4 (8) 20 (13.3)

total 50 (100) 50 (100) 50(100) 150 (100)
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There are 38 (25.3%) participants from the cardiol-
ogy department, 23 (15.3%) participants from the 
general practitioner’s practice or from the neurology 
department, 17 of them (11.3%) are from the commu-
nity nursing service, 15 (10%) ) from the pulmonary 
diseases department, and 12 (8%) participants from 
the oncology department, while a smaller number of 
participants are from other departments (nephrol-
ogy, liver diseases department, gynaecology ambula-
tory clinic, ophthalmology ambulatory clinic, pediatric 
ambulatory clinic, internal medicine ambulatory clinic 
and palliative care department).

in everyday work, 128 (85.3%) participants encoun-
ter patients in need of palliative care, and this hap-
pens significantly more often for the participants 
employed in the University Hospital centre - 48 of 
them (96%), compared to the participants from the 
Health centres or the county Hospital. (χ2 test, 
p=0.003). during their regular education, 126 (84%) 
participants took courses about palliative care, 68 
(45.3%) participants underwent informal palliative 
care education, and 130 (87.2%) stated that pallia-
tive care education would help them in working with 
their patients. There is no significant difference in 
education (formal and informal) and the importance 
of education in relation to the institution in which 
they are employed (Table 2).

knowledge of palliative care (PCQN question-
naire)

false statements that palliative care is appropriate 
only in situations where there is an evident worsen-
ing of the disease and deterioration were answered 
correctly by 104 (69.3%) participants: 117 (78%) 
participants answered that it is incorrect that men 
cope with grief more easily than women, and 135 
(90%) participants answered that it is incorrect that 
suffering and physical pain are one and the same. To 
a true statement that the manifestation of chronic 
pain differs from that of acute pain, 122 (81.3%) par-
ticipants answered correctly. A few participants - 28 
(18.7%) of them, know that medicines that can cause 
respiratory depression are suitable for the treatment 
of severe dyspnea in the terminal phase of the dis-
ease, and 30 (20%) of them know that the statement 
that it is easier to bear the loss of a person with 
whom we are not close than with a loss of a close 
person is incorrect. Most participants, 71 (47.3%) 
of them, did not know the answer to the statement 
that in large doses codeine causes more nausea and 
vomiting than morphine; 68 of them (45.3%) did not 
know the answer to the statement that dolatin is not 
an effective drug in the treatment of chronic pain, 
and 56 (37.3%) of them did not know whether the 
philosophy of palliative care is compatible with treat-
ment activities (Table 3).

Table 2. Distribution of participants according to whether they work with patients in need of 
palliative care, according to the current education on palliative care and the benefits of education on 

palliative care in relation to the institutions in which they work

Number (%)

HC CH UHC total p*

They encounter patients in need of palliative care in 

their daily work
36 (72) 44(88) 48 (96) 128 (85.3) 0.003

during their education, they took courses in palliative 

care
42 (84) 41(82) 473 (86) 126 (84) 0.86

They underwent informal education on palliative care 21 (42) 27(54) 20 (40) 68 (45.3) 0.32

palliative care education would help them work with 

their patients
39(79.6) 45(90) 46 (92) 130 (87.2) 0.14

Note: HC – Health Centre; CH – County Hospital; UHC –University Hospital Centre
*χ2 test
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Table 3. Answers to questions related to palliative care

Number (%) of participants

Correct incorrect i do not 
know total

palliative care is appropriate only in situations 
where disease exacerbation and deterioration is 
evident

42

(28)

*104

(69.3)

4 
(2.7)

150 
(100)

Morphine is the standard used to compare the anal-
gesic effect of other opioids

*49 (3.7) 61 (40.7)
40 

(26.7)
150 

(100)

The extent of the disease determines how the pain 
is treated

86 (57.3) *53 (35.3)
11 

(7.3)
150 

(100)

Adjuvant therapy is essential in the treatment of 
pain

*75

(50)

24

 (16)

51 
(34)

150 
(100)

it is very important that family members are with 
the patient when death occurs

122 
(81.3)

*11 (7.3)
17  

(11.3)
150 

(100)

in the last days of one’s life, drowsiness associated 
with electrolyte imbalance reduces the need for 
sedation

*65 
(43.3)

62 (41.3)
23 

(15.3)
150 

(100)

Addiction is a major problem with prolonged use of 
morphine in the treatment of pain

93

 (62)
*40 (26.7)

17 
(11.3)

150 
(100)

people who take opioids must also take laxatives
*73 

(48.7)
40 (26.7)

37 
(24.7)

150 
(100)

providing palliative care requires emotional detach-
ment

86 (57.3) *43 (28.7)
21 

(14)
150 

(100)

drugs that can cause respiratory depression are 
suitable for the treatment of severe dyspnea in the 
terminal phase of the disease

*28 
(18.7)

89 

(59.3)

33 
(22)

150 
(100)

Men cope with grief more easily than women
21 

(14)

*117 

(78)

12

 (8)

150

 (100)

The philosophy of palliative care is compatible with 
treatment activities

*52

 (34.7)

42 

(28)

56 
(37.3)

150 
(100)

The use of placebo is appropriate in the treatment 
of some types of pain

102

 (68)

*34 

(22.7)

14 

(9.3)

150 
(100)

in large doses, codeine causes more nausea and 
vomiting than morphine

*47

 (31.3)

32 

(21.3)

71 
(47.3)

150 
(100)

Suffering and physical pain are one and the same
11 

(7.3)

*135

 (90)

4 
(2.7)

150 
(100)

dolantin is not an effective drug in the treatment of 
chronic pain

*35 

(23.3)

47 

(31.3)

68 
(45.3)

150 
(100)

burnout due to the accumulation of losses is inevi-
table for those working in palliative care

79

 (52.7)

*36

 (24)

35 
(23.3)

150 
(100)
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Number (%) of participants

Correct incorrect i do not 
know total

The manifestation of chronic pain is different from 
that of acute pain

*122

 (81.3)

21

 (14)

7

(4.7)

150 
(100)

losing a person we are not close to is easier to bear 
than losing a close person

116

 (77.3)

*30 

(20)

4 

(2.7)

150 
(100)

Anxiety or fatigue lowers the pain threshold
*42

 (28)

93 

(62)

15 

(10)

150 
(100)

Note: *Correct answers

Table 4. knowledge of palliative care with regard to the characteristics of the participants

Median
(interquartile

range)

Minimum -
maximum

of correct an-
swers

p*

institution

Health centre 8 (6 – 10) 2 – 13

0.08county Hospital 8 (6 – 8) 3 – 14

University Hospital centre 8 (7 – 10) 3 – 13

Age of participants (years)

18 – 24 7 (6 – 8) 2 – 11

0.49

25 – 34 8 (6 – 10) 3 – 13

35 – 44 8 (6 – 10) 3 – 14

45 – 54 9 (6 – 10) 4 – 13

54 and more  8 (6 – 9) 4 – 12

Professional status

nurses with secondary education 8 (6 – 9) 2 – 13

0.25bachelor’s degree in nursing 8 (6 – 10) 3 – 13

Master’s degree/ graduate nurse 9 (7 – 11) 3 – 14

Years of service

0 – 5 7 (6 - 9) 2 – 12

0.97

6 – 10 8 (6 - 10) 3 – 13

11 – 15 7 (6 - 10) 4 – 14

16 – 20 8 (6 - 11) 4 – 13

21 – 30 8 (7 - 9) 3 – 13

31 and more 8 (5 - 10) 4 – 13

Note: *Kruskal Wallis test
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out of a total of 20 correct answers that participants 
could have, the range of correct answers in our sam-
ple was from a minimum of 2 to a maximum of 14 
correct answers, with a median of 8 (interquartile 
range from 6 to 9 correct answers). There is no sig-
nificant difference in the number of correct answers 
with regard to the characteristics of the participants 
(Table 4).

participants who encounter patients in need of pal-
liative care in their daily work have significantly more 
correct answers, median 8 (interquartile range from 6 
to 10) compared to participants who do not encoun-
ter patients in need of palliative care (Mann Whitney 
U test, p=0.004). There is no significant difference 
in the number of correct answers as to whether or 
not participants received formal or informal palliative 
care education. The criterion of sufficient knowledge 
was determined by the author of the questionnaire 

ross et al. to 75% accuracy, while in 2016 lovrić low-
ered these criteria to 50% accuracy due to research 
needs. The questions in the questionnaire relate to 
the philosophy of palliative care, psychological and 
spiritual issues, and the control of pain and other 
symptoms. The questionnaire is intended to check 
the basic knowledge of nurses about palliative care, 
and the possible answers are: Correct, Incorrect and I 
do not know. The authors scored the questionnaire in 
such a way that each respondent received one point 
for the answer Correct, and for the answers Incor-
rect and I do not know, he/she received zero points. 
Therefore: 

•	 - „good knowledge“ - >75% accuracy (15/20) 

•	 - „Sufficient knowledge“ - >50% accuracy 
(10/20) (15).

Table 5. Sufficient knowledge of palliative care in relation to the characteristics of the participants

Number (%) of participants according to knowl-
edge

p*
Not sufficient 

knowledge
Sufficient 

knowledge
total

institution

Health centre 34 (30) 16(43) 50 (33) 0.04

county Hospital 44 (39) 6 (16) 50 (33)

University Hospital centre 35 (31) 15 (41) 50 (33)

Professional status

nurses with secondary education 53 (47) 13 (35) 66 (44) 0.40

bachelor’s degree in nursing 48 (42) 18 (49) 66 (44)

Master’s degree/ graduate nurse 12 (11) 6 (16) 18 (12)

Years of service

0 – 5 23 (20) 7 (19) 30 (20) 0.78

6 – 10 14 (12) 5 (14) 19 (13)

11 – 15 14 (12) 7 (19) 21 (14)

16 – 20 11 (10) 5 (14) 16 (11)

21 – 30 36 (32) 8 (22) 44 (29)

31 and more 15 (13) 5 (14) 20 (13)

Total
113

(100)

37

(100)

150

(100)

Note:*χ2 test
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Significantly more sufficient knowledge have the 
participants who meet patients in need of palliative 
care in their daily work, 36 of them (97.3%) (fisher’s 
exact test, p=0.02), while according to formal and 
non-formal education there is no significant differ-
ence in the amount of knowledge about palliative 
care. According to the number of correct answers, 
we divided the participants into two groups: a group 
of participants who do not have enough knowledge 
(less than 10 correct answers), 113 of them, and a 
group of participants with sufficient knowledge, 37 
of them (24.7%) (Table 5).

Discussion

based on the conducted research, it is concluded 
that the knowledge of nurses caring for patients in 
need of palliative care should be far greater, given 
that numerous training activities on this topic have 
been conducted over the past ten years. The con-
ducted research found that 128 participants had 
taken courses on palliative care and medicine, and 
68 had undergone informal education. There is no 
significant difference in education (formal and infor-
mal) and the importance of education in relation to 
the institution in which they are employed, which 
cannot confirm the first hypothesis. Mann Whitney U 
test proved that participants who encounter patients 
in need of palliative care on a daily basis have great-
er knowledge than participants who do not encoun-
ter patients in need of palliative care in their work. 
from the above results (Tables 4 and 5) it is evident 
that there is no significant difference in knowledge 
between nurses at the primary and tertiary level of 
health care, therefore, the second hypothesis has not 
been confirmed. Knowledge of palliative medicine is 
the most important component in providing palliative 
care. participants, 93 (62%) of them, answered that 
addiction is a major problem with long-term use of 
morphine in the treatment of pain, while 102 (68%) 
of them answered that placebo is suitable in the 
treatment of some types of pain, which leads to the 
conclusion that in four different health institutions 
at three levels of health care, knowledge about the 
treatment of symptoms is insufficient. previous re-
search indicates a lack of nurses’ knowledge on pal-

liative care, especially on pain control, use and side 
effects of opioids, the principles and use of pallia-
tive care and the identification of palliative patients, 
which is unfortunately proven by more recent re-
search (15 - 17). over the years, pain management 
issues have become a priority, but there is very little 
data on pain assessment and analgesics use. it is al-
so necessary to address the question: “The loss of a 
person with whom we are not close is easier to bear 
than the loss of a close person.” The author of the 
questionnaire indicated “incorrect” as the answer, 
but the main determinant of the intensity of grief 
is closeness. every loss is a difficult and unpleasant 
experience no matter whether it is a close person or 
a patient we cared for. every person needs to find 
meaning in loss. in times when people lived in more 
harmony with nature, people could more easily ac-
cept dying as a natural process like any other. Until 
just a hundred years ago, death was not an enigma 
except in the sense that death will always remain 
somewhat mysterious. people died in the presence 
of the whole family, in prayer and the hope of meet-
ing again in heaven, which unfortunately today we 
cannot confirm to be so. very often patients in need 
of palliative care do not die in the comfort of their 
home or in the presence of family and loved ones 
precisely because of a lack of knowledge about palli-
ative care and care for patients in need of it (17). The 
need for palliative care is growing with age, and the 
population in the republic of croatia is getting older. 
in order to improve the knowledge of nurses about 
palliative care, in addition to the numerous training 
activities held on this topic, it is necessary to invite 
professionals from different backgrounds who are in 
direct contact with palliative patients to recount from 
their own experience the situations they encounter 
every day. perhaps such experience would begin to 
change the image and vision of students about pal-
liative care. in addition to nurses who meet patients 
in need of palliative care, it is necessary to invite 
patients or families to practical classes who would 
like to tell their life story and through emotions, they 
convey, raise awareness of seriously ill people who 
need to be provided with a quality life. The research 
should be repeated every year and the obtained re-
sults should be publicly presented. According to the 
results of various recent studies, the importance of 
a high level of knowledge about palliative medicine 
and care for patients in need of palliative care can 
be determined. regardless of the negative results of 
this research, hope is placed into numerous educa-
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tional activities that take place on the topic of pal-
liative medicine. There is no significant difference 
in the number of correct answers in relation to the 
characteristics of the participants, but participants 
employed in Health centres and University Hospital 
centre have more knowledge about palliative care 
than participants working in the county Hospital. 
The disadvantage of this research is the insufficient 
number of male participants in order to compare 
knowledge by gender, and the insufficient number 
of highly educated nurses to compare knowledge by 
the level of education and the large difference in the 
number of participants by the department. it would 
also be interesting to prospectively monitor health 
professionals when and how they change their at-
titudes about palliative care through a longitudinal 
study. Time goes by and palliative medicine pro-
gresses, and the need for palliative care increases. 
it is positive that nurses show compassion, not fear 
when it comes to caring for patients in need of pal-
liative care. “I dream of people who do not see death 
as horror and their defeat but as the greatest point 
and end of this earthly life. I dream of people who 
give the gravely ill the opportunity to die in the place 
where they lived, to close their eyes at home and be 
surrounded by family. I dream of people who possess 
humanity. ‘’ (unknown author)

Conclusion

comprehensive care for patients who no longer re-
spond to treatment procedures is called palliative 
care. palliative care encompasses the community, 
the family and the patient and is interdisciplinary in 
its approach. The development of palliative medicine 
in the 1960s in the UK and the 1970s in the US and 
canada began precisely as a reaction to changes in 
medical culture and was prompted by several out-
standing visionaries and historical figures in medi-
cine. in the republic of croatia, the legal framework 
for the organization of palliative care was created in 
2003 with the entry into force of the new law on 
health care. in the republic of croatia, the process of 
establishing a palliative care system in all elements 
of the health care system is underway, according to 
the national palliative care development program 

2017-2020. inaccessible and unorganized palliative 
care opens the possibility of thinking about euthana-
sia. life and death are two inseparable parts of hu-
man reality and, in addition to the art of living, there 
is also the art of dying. The fear of death overwhelms 
anyone who is in imminent danger of death. it is es-
pecially emphasized in those who are not surrounded 
by the kindness and attention of close people. nurs-
es play a key role in a multidisciplinary team, and it 
is very important that they have a large amount of 
knowledge about this domain. it is necessary to con-
duct more frequent education on palliative care and 
emphasize the importance of caring for a palliative 
patient, and this research could encourage this.

given the results obtained by this research, we con-
clude that respondents are aware of the importance 
of a high level of knowledge about palliative medi-
cine and palliative care, but that education needs to 
be conducted more often in a language they under-
stand. Many studies prove that it is necessary to pay 
attention to psychological professionals and provide 
psychological support because everyone has a hard 
time dealing with death and dying, be it a close per-
son or patients they meet. numerous educational 
activities would bring the level of knowledge about 
palliative medicine and care to a higher level and 
would improve the quality of providing adequate care 
to patients, families and loved ones. 
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Sažetak

Uvod. Sveobuhvatnu brigu za bolesne koji više ne re-
agiraju na postupke liječenja nazivamo palijativnom 
skrbi. palijativna medicina ne odgađa niti ubrzava 
smrt, ona promiče život, a umiranje smatra normalnim 
procesom. U palijativnoj medicini i skrbi nema mjesta 
za hijerarhiju, važan je timski rad, fokus na bolesnika 
i poštivanje njegove autonomije.

Cilj. provedeno istraživanje prikazuje znanje medicin-
skih sestara i tehničara o palijativnoj skrbi na pri-
marnoj sekundarnoj i tercijarnoj razini zdravstvene 
zaštite.

Metode. provedeno je prospektivno istraživanje na 
području republike Hrvatske na tri razine zdravst-
vene zaštite. U studiju je uključeno 150 ispitanika, a 
u istraživanju je primijenjen instrument pcQn (pallia-
tive care Quality network, 1996.), anketni upitnik koji 
su izradile Margaret M. ross i suradnice sa Sveučilišta 
ottawa u Kanadi, koji je hrvatskom jeziku prilagodila 
Sandra lovrić.

rezultati. rezultati provedenog istraživanja poka-
zuju kako je znanje medicinskih sestara i tehničara 
o palijativnoj skrbi nedostatno bez obzira na brojne 
edukacije koje se provode unazad deset godina, ali 
da daleko veće znanje imaju medicinske sestre i 
tehničari na primarnoj razini zdravstvene zaštite ne-
go na sekundarnoj i tercijarnoj.

Zaključak. prema rezultatima provedenog 
istraživanja možemo zaključiti da je potrebno pro-
voditi kvalitetnije edukacije s primjerima iz stvarnog 

ZNANJe MeDiCiNSkiH SeStArA/teHNičArA O PAliJAtiVNOJ Skrbi NA PriMArNOJ, 
SekUNDArNOJ i terCiJArNOJ rAZiNi ZDrAVStVeNe ZAštite

života kojima je cilj postizanje veće razine empatije, 
širenja znanja o palijativnoj skrbi i važnosti brige za 
palijativne bolesnike. preporuka je povećanje broja 
edukacija u manjim grupama, na lokalnom jeziku, 
prilagodljivo i razumljivo svim zdravstvenim djelat-
nicima. edukaciju moraju provoditi visokoobrazo-
vani ljudi iz područja palijativne medicine i skrbi, 
kao i zdravstveni djelatnici koji rade na navedenom 
području.

ključne riječi: palijativna medicina, palijativna skrb, 
palijativni bolesnik
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Levels of Knowledge in Nursing 
Students on Hemodynamic Monitoring – 
A Cross-Sectional Study 

Abstract

introduction. Hemodynamic monitoring is of great 
importance because it covers all vital organic sys-
tems and their functioning, and any error in the in-
terpretation of the monitored parameters can lead to 
a drastic deterioration of the patient’s condition and 
cause death.

Aim. The aim of this study was to determine the lev-
els of knowledge about hemodynamic monitoring of 
full-time and part-time students of the first, second, 
and third year of the undergraduate study of nurs-
ing at the University of Applied Health Sciences in 
Zagreb. 

Methods. A cross sectional study was conducted. 
The survey subjects were students at the University 
of Applied Health Sciences in Zagreb (n=280) in the 
period between december 2020 and february 2021. 
for the purposes of the study, the authors created a 
questionnaire that students filled in using an online 
platform, and the results of the questionnaire were 
anonymous.

results. The research found that most students 
have an adequate level of knowledge in the field of 
hemodynamic monitoring. by determining differenc-
es in knowledge of part-time and full-time nursing 
students, it was observed that students with work 
experience showed statistically significantly better 
results (p<0.05).

Conclusion. The conducted study showed an ad-
equate level of knowledge of nursing studies, since 
a high number of students, outside of their faculty 

croat nurs J. 2021; 5(1): 29-39
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obligations, have not been in contact with hemody-
namic monitoring. The specificity and complexity of 
work in the intensive care unit comes from a particu-
larly vulnerable population of patients who require 
maximum care, which is why nurses need continuous 
education, skill improvement, and training regarding 
new monitoring methods.

introduction

The term monitoring refers to the dynamic monitor-
ing of physiological parameters of patients (1). Qual-
ity monitoring has a major effect on reducing the 
possible poor outcome of treatment by recognizing 
changes before possible damage occurs. The appear-
ance of a hemodynamic monitoring improved clini-
cal assessment with the specificity and precision of 
measurements of hemodynamic parameters (2). 

The main goal of hemodynamic monitoring in provid-
ing care for patients in critical conditions is to ensure 
adequate tissue oxygenation and organ perfusion, 
which is achieved by carefully observing the minute 
volume and systemic vascular resistance of the pa-
tient (3). Most often it is difficult to assess how to 
achieve these goals, i.e., whether the use of infusion 
solutions, the use of vasopressors, pharmacotherapy, 
or other types of treatment will prove to be most suc-
cessful. Moreover, if the wrong treatment strategy is 
applied, the patient’s condition may deteriorate fur-
ther. for example, excessive patient hydration can 
lead to oedema, gas exchange, and acidosis (4,5). 

Since the insertion of catheters, which is necessary 
for hemodynamic monitoring, requires sufficient edu-
cation of healthcare workers, invasive hemodynamic 
monitoring represents an important intervention 
which requires advanced skills and knowledge (6). 
considering the complex clinical environment and 
the use of specific technological apparatus, it is a 
great challenge for nurses to provide adequate nurs-
ing care to critically ill patients. furthermore, nursing 
students face an even more demanding challenge, 
since their experience in a clinical setting is limited. 
Several studies have shown how invasive hemody-
namic evaluation influences therapy management 
and important clinical decisions, meaning that nurses 

must be properly trained in order to provide the nec-
essary care and that training needs to be implement-
ed during their formal education (7).

following the use of hemodynamic evaluation param-
eters in therapy management, these parameters are 
also efficiently implemented in the diagnostic deci-
sion processes. The main goal in hemodynamic moni-
toring is to interpret pharmacological, biochemical, 
and physiological changes. for critical care nurses, 
continuous education, both theoretical and practical, 
is essential (8). continuous education and improve-
ment of skills and 0and knowledge associated with 
hemodynamic monitoring increases patient safety 
and assures the quality of healthcare (9,10). 

patient monitoring in the intensive care unit is one 
of the most important duties of nurses. in this way, 
feedback is obtained on the effectiveness of the 
treatment methods used in relation to the general 
condition of the patient (11). Hemodynamic monitor-
ing in this context is of immense importance because 
it covers all vital organ systems and their function-
ing, and any error in the interpretation of the moni-
tored parameters can result in a drastic deterioration 
of the patient’s health or even death (12).

Studies suggest that better education contributes to 
the development of theoretical knowledge and skills, 
but this does not necessarily mean their implementa-
tion in clinical practice is improved. in the long term, 
lack of knowledge is cited as one of the reasons for 
poor practical skills of healthcare personnel (13). Stu-
dents believe that knowledge in the fields of nursing, 
clinical, and basic medical sciences is most important, 
as well as having good communication skills. They 
carefully assess their practical skills and competenc-
es, and most think traineeship programmes should 
be mandatory, with a minimum duration of 6 months 
(14). 

one study evaluated the levels of knowledge of in-
tensive care nurses in european countries by investi-
gating their knowledge of hemodynamic monitoring, 
infections present in intensive care units, ventilation 
and respiratory care, the effects of drugs, causes of 
shocks, and other areas of intensive care (15). Al-
though knowledge varied between states, there was 
no significant difference. Worse results were found in 
the areas of respiration/ventilation, and the authors 
of the study recommend prioritising these areas 
(15). existing literature points to limited theoretical 
knowledge about hemodynamic monitoring within 
the scope of nurses, so Ahmed et al. conducted a 
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sample was used and the participants signed an 
informed consent form. The target population con-
sisted of students of the undergraduate study of 
nursing. prior to the study, the ethical committee of 
the University of Applied Health Sciences issued an 
approval (class: 053-01/20-01/231, reg. no. 251-
379-10-20-02). The study was aligned with ethical 
standards in biomedical sciences and the declara-
tion of Helsinki (17). participation was voluntary, and 
the participants were informed of all aspects of the 
study and consented to participate by providing their 
digital signature.

The instrument used in this study is the question-
naire “levels of knowledge of nursing students 
about hemodynamic monitoring” created by the au-
thors. The questionnaire has two types of questions, 
which the participants answered through an online 
platform, and the results of the questionnaire were 
anonymous. The questionnaire is designed to en-
sure a uniform representation of questions from all 
areas of hemodynamic monitoring in order to obtain 
a complete assessment of the student’s knowledge 
of hemodynamics. The first part of the questionnaire 
examines demographic data: age, gender, full-time 
or part-time studies, and year of study. The second 
part of the questionnaire relates to the knowledge of 
nursing students about hemodynamic monitoring and 
consists of 11 questions in the form of statements 
(with possible answer being “correct” and “incorrect”) 
and 19 questions with four possible answers, only 
one of which is correct. A score of 75% was consid-
ered successful. This number was selected because 
50% of correct answers usually come from average 
students, while students who are above average pro-
vide an additional 25% of correct answers.

for continuous variables the arithmetic mean, stand-
ard deviation, and minimum and maximum result 
were presented. Since the continuous variables (to-
tal knowledge score on the test) statistically signifi-
cantly deviate from the normal distribution, the de-
scription also shows the median and the interquartile 
ranges, which in this case represent a clearer meas-
ure of central tendency and scattering of results. The 
normality of distribution was checked by the Shap-
iro-Wilk test.

for nominal (categorized) variables, the number and 
percentage of subjects in the associated categories 
are shown, and statistical significance of the differ-
ences was calculated using a chi-squared test. The 
Mann-Whitney and Kruskal-Wallis tests were used to 

study with the aim of evaluating the knowledge 
and roles of nurses in intensive care units (16). The 
results pointed to insufficient knowledge of nurses 
in the field of hemodynamic monitoring, without 
statistically significant difference depending on the 
level of qualifications. The study is unique because 
it provides concrete insight into specific knowledge 
and skills on hemodynamic monitoring, i.e., provides 
useful feedback on the competences of nurses in in-
tensive care units (16).

considering that after finishing their undergraduate 
studies students are faced with numerous challeng-
es while working in the field of hemodynamic moni-
toring, this study will contribute to a better under-
standing of their skill level and knowledge in croatia, 
as well as in other countries. furthermore, the results 
of this study could prove useful in determining the 
approaches to improving the skills they have accord-
ing to the requirements of modern medicine.

Aim
The aim of this study is to investigate the level of 
knowledge of hemodynamic monitoring among stu-
dents in the undergraduate study of nursing at the 
University of Applied Health Sciences in Zagreb. The 
specific aims of the study are to explore the asso-
ciations between the year of study with the level of 
knowledge and to explore the association of work 
experience with the level of knowledge.

Hypotheses
1. The level of knowledge is associated with the 

year of study.

2. The level of knowledge about hemodynamic 
monitoring is higher in students with work ex-
perience.

Methods

A cross-sectional study was conducted on a sample 
of 280 nursing students at the University of Ap-
plied Health Sciences in Zagreb. The survey subjects 
were students at the University of Applied Health 
Sciences in Zagreb (n=280) in the period between 
december 2020 and february 2021. A convenience 
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test the significances of the differences in average 
scores on the total knowledge test, 

The psychometric properties of the knowledge test 
are presented through the difficulty of the question, 
sensitivity and reliability of the test (whose homo-
geneity was calculated by the Kuder-richardson for-
mula, the result of which is 0.65), and the level of 
question discrimination (Table 1).

The differences closest to zero indicate the lowest 
level of discrimination, while differences of 15-20% 
indicate good discrimination – a condition that most 
questions in the test meet.

Table 1. Discriminant validity of the test shown as the difference in correct answers between 
extreme groups (25% of the best and 25% of the worst results)

lowest 
25% top 25% Difference

Hemodynamics is synonymous with the transportation role of the cardio-
vascular system. 88% 95% -7%

Hemodynamic monitoring aims to ensure a reduction in tissue perfusion, 
so that the cardiovascular system receives a better supply of oxygen. 38% 89% -51%

The diameter of the blood vessel is regulated by growth and development, 
and it is not possible to change its diameter. 72% 92% -20%

The stroke volume is the amount of blood pumped during one heart action 
from which part of the heart: 46% 80% -34%

The amount of blood pumped from the left ventricle for one minute is 
called: 62% 88% -26%

cardiac output is the product of the stroke volume and frequency, and the 
normal value is: 49% 86% -37%

The ratio of heart filling time to frequency is explained as follows: 50% 76% -26%

Knowledge concerning ecg is part of: 80% 87% -7%

Which blood pressure represents the average pressure in the arteries dur-
ing the heart cycle: 46% 77% -31%

Which pressure represents peak cycle pressure: 18% 60% -42%

Which type of blood pressure measurement is the most reliable? 36% 91% -55%

Which artery does not represent one of the most common places for can-
nulation? 20% 56% -36%

central venous pressure is an indicator of blood pressure in the venae ca-
vae and reflects the amount of blood returning to the heart, as well as the 
ability of the heart to pump the blood back into the arterial system. 80% 95% -15%

in which part of the heart does the tip of the catheter by which the central 
venous pressure is measured most often end: 31% 74% -43%

for the insertion of the central venous catheter, two nurses are needed, 
one of whom assists the physician in the insertion of a catheter, while the 
other nurse assists the two of them. 66% 95% -29%

results

A total of 280 students at the University of Applied 
Sciences in Zagreb participated in the study of the 
level of knowledge of nursing students of hemody-
namic monitoring. Most of the subjects were female, 
241 (86.1%), while noticeably fewer were males, 
only 39 (13.9%). The demographic data is presented 
in Table 2.
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insertion of the central venous catheter is done exclusively in the operat-
ing room due to the highest level of sterility. 39% 68% -29%

The normal values of the central venous catheter are: 38% 64% -26%

The most common places of insertion of central venous catheters are: 35% 53% -18%

pulse oximetry is an invasive method of measuring peripheral blood oxy-
gen saturation. 47% 88% -41%

oxygen saturation level refers to the amount of oxygen which binds to the 
haemoglobin 89% 97% -8%

in healthy individuals, the normal value of Sa02 is approximately: 61% 94% -33%

A thermodilution catheter provides the basic hemodynamic parameters: 50% 78% -28%

The Swan-ganz catheter ends in: 22% 58% -36%

The central venous pressure is an indicator of preload: 16% 48% -32%

The intrathoracic volume of blood is the volume of blood in: 28% 59% -31%

The lidco monitor is a minimally invasive hemodynamic monitor designed 
to optimize the hemodynamics of patients in terms of goal-oriented 
therapy. 70% 85% -15%

cardiac output can be determined reliably on the basis of clinical examina-
tion and routine assessment. 42% 69% -27%

Hemodynamic monitoring can be: 69% 96% -27%

invasive monitoring includes: 59% 95% -36%

low central venous pressure indicates hypoxemia 19% 68% -49%

Table 3 shows the sum total of the results of the 
knowledge test and the comparison of the type of 
study, the year of study, and other demographic in-
dicators.

by determining the differences in students’ knowl-
edge, it was observed that students with work ex-
perience achieve statistically significantly better re-
sults, over 75% (p=0.013).

The highest number of correct answers were pro-
vided for the following question: oxygen saturation 
level refers to the amount of oxygen which binds to 
the haemoglobin. 261 (93.2%) students offered the 
correct answer, i.e., 135 (92.5%) full-time and 126 
(94%) part-time students answered the question 
correctly. The lowest number of correct answers 
was provided for the following question: Which ar-
tery does not represent one of the most common 
places for cannulation. only 105 (37.5%) students 
answered correctly, i.e., 37 (25.3%) full-time and 68 
(50.7%) part-time students answered the question 
correctly.

Statistically significant difference by year of study is 
visible only in the question “Knowledge concerning 

Table 2. Demographic data

n %

Age of subjects 18-24 225 80.4

25-34 39 13.9

35-44 12 4.3

45-65 4 1.4

Sex male 39 13.9

female 241 86.1

Type of study  full-time 

study

146 52.1

part-time 

study

134 47.9

year of study first year 73 26.1

second 

year

90 32.1

third year 117 41.8

Total 280 100
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Table 3. Number and percentage of subjects with a total score on the questionnaire above 75%

result above 75% result below 75% total

n % n % n %

total number of subjects 113 40 167 60 280 100

type of study:
Full-time study

50 34.2 96 66.8 146 100

Part-time study 63 47 71 53 134 100

Year of study:
First year

Second year
third year

27

36

50

37

40

42.7

46

54

67

63

60

57.3

73

90

117

100

100

100

Table 4. Number and percentage of subjects who provided correct answers to individual questions, 
according to the type of study

  type of study

 

chi-square p

    Full-time study Part-time study

    n % n %

cardiac output is the product 
of the stroke volume and 
frequency, and the normal 
value is:

incorrect 40 27.4 54 40.3

0.023
correct 106 72.6 80 59.7

Knowledge concerning ecg is 
part of: 

incorrect 11 7.5 33 24.6
<0.001

correct 135 92.5 101 75.4

Which artery does not repre-
sent one of the most common 
places for cannulation?

incorrect 109 74.7 66 49.3
<0.001

correct 37 25.3 68 50.7

for the insertion of a central 
venous catheter, two nurses 
are needed, one of whom 
assists the physician in the 
insertion of a catheter, while 
the other nurse assists the 
two of them.

incorrect 30 20.5 13 9.7

0.013
correct 116 79.5 121 90.3

insertion of the central ve-
nous catheter is done exclu-
sively in the operating room 
due to the highest level of 
sterility.

incorrect 85 58.2 48 35.8

<0.001
correct 61 41.8 86 64.2
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ecg is part of:” (p<0.001), for which the students of 
the first year of study provided only 50 (68.5%) cor-
rect answers, followed by the students of the second 
year with a significant difference of 80 (88.9%) cor-
rect answers, and the students of the third year with 
106 (90.6%) correct answers.

The difference by type of study is statistically sig-
nificant (p=0.013), and better results are achieved 
by part-time students (figure 1). differences by year 
of study are not statistically significant (χ2=0.624, 
df=2, p=0.732), but among part-time students there 
is a higher proportion of those who fulfilled the 75% 
solution criterion (χ2=4,732, df=1, p=0.038) (figure 
2).

pulse oximetry is an invasive 
method of measuring periph-
eral blood oxygen saturation.

incorrect 54 37 26 19.4
0.001

correct 92 63 108 80.6

The Swan-ganz catheter ends 
in: 

incorrect 92 63 67 50
0.030

correct 54 37.0 67 50

The central venous pressure 
is an indicator of preload:

incorrect 77 52.7 97 72.4
0.001

correct 69 47.3 37 27.6

cardiac output can be deter-
mined reliably based on clini-
cal examination and routine 
assessment.

incorrect 71 48.6 48 35.8

0.039
correct 75 51.4 86 64.2

low central venous pressure 
indicates hypoxemia.

incorrect 99 67.8 59 44
<0.001

correct 47 32.2 75 56

Total   146 100 134 100

Discussion

Quality hemodynamic monitoring in intensive care 
units requires competent and educated staff, espe-
cially in the case of critical care patients who require 
a continuous assessment of their status. This en-
sures timely recognition of the deterioration of sta-
tus and timely provision of care to the patient.

The main goal of the study was to determine wheth-
er there is a difference in the level of knowledge 
about hemodynamic monitoring between full-time 
and part-time nursing students and the presence of 
a difference in knowledge in the first, second, and 
third years of study. The results of our study showed 
that part-time students achieve better results in the 
field of hemodynamic monitoring when compared to 
full-time students, which confirms our hypothesis. 
The most statistically significant difference is pre-
sent in the responses to questions examining the 
level of knowledge related to arterial catheters and 
their roles, where the difference in the proportion of 
correct and incorrect answers in favour of part-time 
students is up to 30% (Table 4).

A difference in knowledge between the first, second, 
and third years of study was not confirmed, which figure 1. Average test success by type of study
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rial catheters, result in poor knowledge of full-time 
and part-time nursing students, indicating the need 
for additional education in these areas (Table 4). A 
Sudanese study by Ahmed et al. conducted on 90 
nurses showed unsatisfactory results in the field of 
hemodynamics, highlighting the need for addition-
al training in order to make patients feel safer and 
nurses more satisfied with their approach in every-
day work (16).

The results of the study show that students of all 
years of nursing, whether full-time or part-time, 
achieved a generally satisfactory level of knowledge 
in the field of hemodynamic monitoring (table 4). 
nevertheless, part-time students achieved better 
results than full-time students, which is expected 
due to their constant contact with new information 
and less difficulty in understanding it. Khalel et al. 
conclude that continuous improvement of existing 
training programmes for nurses in the field of hemo-
dynamic monitoring lays an excellent foundation for 
mastering advanced patient monitoring techniques 
(18). furthermore, by constantly working in a hospital 
setting, part-time students acquire a greater amount 

indicates that there is a need for improvement of 
clinical exercises. lectures about hemodynamic and 
hemodynamic monitoring are implemented in several 
different courses in all three years of undergraduate 
study. The significance of difference between the 
knowledge of part-time and full-time students gives 
us valuable indicators for improving and highlighting 
the field of hemodynamic monitoring in clinical set-
tings.

A Sudanese study conducted on 50 nurses shows in-
sufficient knowledge of arterial catheters (18), which 
we can also link to this study because if the differ-
ences between full-time and part-time students 
are disregarded, the participants generally do not 
achieve good results in the field of arterial catheters. 
When asked about the catheter entry point, only 
37.5% (n=105) of students provided the correct an-
swer, and only 31.6% (n=60) of the correct answers 
to this question are also included in the survey con-
ducted in egypt (19).

certain areas of hemodynamic monitoring, such as 
knowledge of central venous pressure values, cath-
eter entry points, and knowledge of the roles of arte-

figure 2. Percentage of students who fulfilled the 75% test solution criterion, based on the type of 
study
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not statistically significant. The study shows that 
there is an adequate level of knowledge among the 
participants, since a high number of them have not 
been in contact with hemodynamic monitoring out-
side of their university studies. However, the results 
of this study show that there is a need for some im-
provement of clinical exercises.

references

1. Mrkić Ž. Zahtjevnost sestrinske skrbi u jedinicama in-
tenzivnog liječenja [završni rad]. Sveučilište Sjever; 
2016. croatian.

2. Jukić M, carev M, Karanović M, lojpur M. Anestezija i 
intenzivna medicina za studente. Split: Medicinski fa-
kultet; 2015. croatian.

3. pinsky Mr. functional hemodynamic monitoring. crit 
care clin. 2015;31(1):89-111.

4. busse l, davison dl, Junker c, chawla lS. Hemodyna-
mic monitoring in the critical care environment. Adv 
chronic Kidney dis. 2013;20(1):21-9.

5. Marik pe, Weinmann M. optimizing fluid therapy in 
shock. curr opin crit care. 2019;25(3):246-51. 

6. iberti TJ, daily eK, leibowitz Ab. Assessment of criti-
cal care nurses’ knowledge of the pulmonary artery 
catheter. The pulmonary artery catheter study group. 
crit care Med. 1994;10:1674–8.

7. pinto cJM, colombo rc, gallani McbJ. crencas atitudi-
nais e normativas dos enfermeiros sobre o estudo he-
modinamico por meio do cateter de arteria pulmonar. 
rev lat Am enferm. 2006;14(6):915-22.

8. o’grady np, Alexander M, dellinger ep, gerberding 
Jl, Heard So, Maki dg, et al. guidelines for the pre-
vention of intravascular catheter-related infections. 
centers for disease control and prevention. MMWr 
recommendations and reports: Morbidity and mor-
tality weekly report recommendations and reports. 
2002;51(10):1-29.

9. brestovački b, cigić T. Kontinuirana edukacija medicin-
skih sestara. Medicina danas. 2009;8:374-80. croati-
an.

10. rimac b, vičić-Hudorović v. Utjecaj obrazovanja zdrav-
stvenih djelatnika na sigurnost pacijenata. Sestrinski 
glasnik. 2013;18(1):44-7. croatian.

11. Jukić M, gašparović v, Husedžinović i, Majerić Kogler v, 
perić M, Žunić J. intenzivna medicina. Zagreb: Medicin-
ska naklada; 2008. croatian.

12. borlaug bA, Kass dA. invasive hemodynamic assess-
ment in heart failure. cardiol clin. 2011;29(2):269-80.

of knowledge that they can apply in the theoretical 
field, which may not always be the case with ap-
plying the theoretically learned content in practice. 
recent theories of knowledge and knowledge acqui-
sition through experience (i.e., experiential learning 
theory) support the fact that theoretical knowledge 
is also acquired faster and more efficiently through 
the practical application of it (20).

in any clinical setting, in particular in the field of in-
tensive care, a higher level of knowledge and com-
petence provides benefits for nurses and for the pa-
tient’s safety and satisfaction (21).

Although this study targeted students of full-time 
and part-time nursing studies at the University of 
Applied Health Sciences in Zagreb regarding knowl-
edge in the field of hemodynamic monitoring, other 
nursing studies in croatia should be included in fu-
ture studies in order to encompass a higher number 
of students studying at different universities. The 
questionnaire proved to be a good tool for collect-
ing information, and its content can also be modified, 
depending on specific questions about hemodynam-
ic monitoring that would like to be examined. fur-
thermore, the advantage of this study is that it has 
provided insight into both strong and weak points in 
students’ knowledge related to monitoring hemo-
dynamic status, which would be a good indicator 
for teachers and associates regarding which topics 
should be more represented. it would be suggested 
to increase hemodynamic monitoring themes in clini-
cal exercises. The specificity and complexity of work 
in the intensive care unit is a result of the particularly 
vulnerable population of patients who require maxi-
mum care, which is why nurses require continuous 
education and improvement of skills and knowledge 
regarding new monitoring methods.

Conclusion

The following conclusions can be drawn from the re-
sults of this study: there is a statistically significant 
difference in the level of knowledge regarding hemo-
dynamic monitoring between full-time and part-time 
students. part-time students achieve better results, 
and differences in knowledge by year of study are 



38 brezić J. et al. levels of Knowledge in nursing Students on Hemodynamic Monitoring... croat nurs J. 2021; 5(1): 29-39

18. rufeda Humeda Ali K. nurses’ Knowledge and prac-
tice regarding Hemodynamic Monitoring patients for 
post coronary Artery bypass graft Surgery in Ahmed 
gasim Hospital cardiac center [graduate thesis]. Su-
dan: faculty of nursing Science; 2017.

19. Alkubati SA, Ahmed nT, Mohamed on, fayed AM, As-
four Hi. Health care workers’ knowledge and practices 
regarding the prevention of central venous catheter-
related infection. Am J infect control. 2015;43(1):26-
30.

20. Kolb A, Kolb d. experiential learning Theory: A dy-
namic, Holistic Approach to Management learning, 
education and development. The SAge Handbook 
of Management learning, education and develop-
ment. london: SAge publications ltd; 2009.

21. nobahar M. competence of nurses in the intensive 
cardiac care unit. electron physician. 2016;8(5):395-
404.

13. Ward dJ. The role of education in the prevention and 
control of infection: a review of the literature. nurse 
educ Today. 2011;31(1):9-17.

14. Čukljek S, ledinski fičko S, Hošnjak AM, Smrekar M. 
nursing Students opinion on Knowledge need for 
nursing practice and Self-Assessment of Adopted 
competencies at the end of an Undergraduate Study 
programme. croat nurs J. 2017;1(1):61-72. 

15. fulbrook p, Albarran JW, baktoft b, Sidebottom b. A 
survey of european intensive care nurses’ knowl-
edge levels. international Journal of nursesStudies. 
2012;49(2):191-200. 

16. Ahmed WA, eltayeb MM, Abd-elsalam nA. invasive 
haemodynamic monitoring at critical care units in 
Sudan: Assessment of nurses’ performance. J Health 
Spec. 2016;4(3):196-201.

17. World Medical Association. World Medical Asso-
ciation declaration of Helsinki: ethical principles for 
Medical research involving Human Subjects. JAMA. 
2013;310(20):2191–4.



brezić J. et al. levels of Knowledge in nursing Students on Hemodynamic Monitoring... croat nurs J. 2021; 5(1): 29-39  39

Sažetak

Uvod. Hemodinamski monitoring od neizmjerne je 
važnosti jer obuhvaća sve vitalne organske sustave 
i njihovo funkcioniranje, a svaka greška u interpre-
taciji praćenih parametara može rezultirati drastičnim 
pogoršanjem bolesnikova stanja te dovesti do smrti.

Cilj. cilj ove studije bio je istražiti razine znanja o he-
modinamskom monitoringu redovnih i izvanrednih 
studenata prve, druge i treće godine na preddiplom-
skom studiju sestrinstva Zdravstvenog veleučilišta 
u Zagrebu. Hipoteze istraživanja bile su da je razina 
znanja povezana s višom godinom studija te da je ra-
zina znanja o hemodinamskom monitoringu veća kod 
izvanrednih studenata.

Metode. ispitanici istraživanja bili su redovni i iz-
vanredni studenti Zdravstvenog veleučilišta u Za-
grebu (n  =  280) u periodu od prosinca  2020. do 
veljače 2021. Za potrebe istraživanja autori su izradi-
li upitnik koji su studenti rješavali online, a rezultati 
upitnika bili su anonimni.

rezultati. istraživanjem je utvrđeno da je kod svih 
godina redovnog i izvanrednog studija sestrinstva 
prisutna adekvatna razina znanja u području hemo-
dinamskog monitoringa. Utvrđivanjem razlika u znan-
ju studenata izvanrednog studija sestrinstva i re-
dovnog studija sestrinstva uočeno je kako izvanredni 
studenti postižu nekoliko statistički značajno boljih 
rezultata (p < 0,05).

Zaključak. provedena studija pokazuje 
zadovoljavajuću razinu znanja kod studenata re-

rAZiNe ZNANJA StUDeNAtA SeStriNStVA O HeMODiNAMSkOM MONitOriNGU

dovnog studija sestrinstva, s obzirom na to da ve-
liki dio studenata, izvan fakultetskih obveza, nije 
bio u kontaktu s hemodinamskim monitoringom. 
Specifičnost i kompleksnost rada u jedinici inten-
zivnog liječenja proizlazi iz posebno ranjive i os-
jetljive populacije pacijenata koji zahtijevaju maksi-
malnu skrb, zbog čega medicinske sestre i tehničari 
trebaju kontinuiranu edukaciju, usavršavanje starih i 
novih vještina i znanja te upoznavanje s novim meto-
dama monitoringa.

ključne riječi: hemodinamski monitoring, razina znanja, 
studenti sestrinstva, sestrinstvo





Abstract

Aim. The aim of this paper was to determine whether 
there are any differences in the time of mobilisation 
and response time of the emergency medical service 
(eMS) team with respect to the location of the emer-
gency call. 

Methods. The data for this paper was collected 
and analysed in detail using the program “e-hitna” 
(“e-emergency”). The sample consists of all calls 
received in the period between 1 January and 31 
december 2019 in the Medical reporting Unit of 
the department of emergency Medicine of Zagreb 
county (deMZc; Zavod za hitnu medicinu zagrebačke 
županije). This paper presents the number, catego-
ry, place of intervention, time of mobilisation of the 
emergency medical service team, and the response 
time of the emergency services team to emergency 
calls designated as priority 1 (A). 

results. A total of 47,060 calls were recorded in the 
“e-hitna” system. We found that out of the total num-
ber of calls received, 49% (23,235) were related to 
emergency interventions. in 38% (8,841) of calls, the 
medical dispatcher opted for priority 1 (A). According 
to the place of emergency, 53% (4,691) of priority 
1 (A) cases take place in the apartment, while 46% 
(4,071) occur in a public place. The average mobilisa-
tion time of an eMS team for priority 1 (A) cases for 
apartments is 1.87 ± 1.27, while for public places it 
is 1.92 ± 0.78 min. (Mann Whitney U test, p<0.001). 
The average response time of an eMS team for prior-
ity 1 (A) cases for apartments is 11.02 ± 4.27, and 
for public places it is 6.57 ± 3.78 min. The response 
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time was on average much shorter for calls related to 
emergencies in public places (Mann Whitney U test, 
p<0,001).

Conclusion. The collected data showed that the 
department of emergency Medicine of the Zagreb 
county effectively aligns their working processes as 
well as resources with the needs of the population 
regarding emergency medical care. creativity, imagi-
nation, and constant time analysis are the determi-
nants of the work of a medical dispatcher. 

introduction

The activity of outpatient emergency medical ser-
vices is organized as a public service with the aim of 
providing continuous urgent medical care to all per-
sons whose life is directly endangered due to illness 
or injury. The activity of outpatient emergency medi-
cal services includes the implementation of meas-
ures and procedures for emergency medical care on 
the scene, as well as during the transport of affected 
and/or injured persons to the appropriate medical 
institution with the aim of maximally shortening 
the time from the occurrence of the emergency to 
the provision of medical care (1). emergency medi-
cal services include functional connectivity and co-
herence, as well as cooperation at all horizontal and 
vertical levels with other healthcare providers, given 
the scale and complexity of the work and the charac-
teristics of the area where the emergency event oc-
curs (1). in the medical dispatch centre of emergency 
medical service, specific activities begin which are 
the basis of complete management and a prerequi-
site for achieving an efficient, uniform, accessible, 
and quality health service (2).

The main task of the medical dispatch service is to 
respond to an emergency medical call in as short a 
period of time as possible. during an emergency call, 
the medical dispatcher collects basic information 
about the location and type of the event, assesses 
the data according to the croatian emergency call 
receiving index (cecri; Hrvatski indeks prijema hit-
nog poziva), and on the basis of the collected data 
makes a decision on the priority and manner of inter-
vention of the emergency medical service team. The 

nearest appropriately trained and equipped team is 
sent to the scene (3).

Time management in the medical dispatch service 
is reflected in the achievement and maintenance of 
quality standards, as well as in taking responsibility 
for the outcomes of health care in the health status 
of patients and the population. Understanding the 
real conditions of the working processes, the role of 
participants in those processes, and efficient moni-
toring and evaluation of processes enables the im-
provement of healthcare, and therefore the existing 
health system (4). Tam et al. (2018) claim that the 
effectiveness of triage systems allows priority deci-
sions to be made at the most favourable time given 
the severity of the health status of the person in 
need. Through a developed triage system, decisions 
contribute to reducing disability and mortality of a 
person in a life-threatening condition (5). Working 
time is measured using different approaches, setting 
its priorities and developing a plan for its use. Time is 
a resource which we optimize through planning and 
constant control. in order to optimize working time, 
it is important to distinguish between urgent cases 
and those that must be addressed without delay, and 
to accept the challenge of modern time management 
through adaptability, spontaneity, and openness to 
unpredictable events. The quality of the provided 
health service is evaluated by analysing time periods 
and is a fundamental indicator of the work in terms 
of resource planning, according to which the condi-
tions, organization, and mode of operation of the 
emergency medical service are proposed, with the 
aim of achieving the highest quality of health care. 
by conducting data analysis during mobilisation and 
response of the emergency medical service team, we 
perform a series of activities that are closely related 
to the coordination of time of response and are cru-
cial for the survival of patients and the provision of 
immediate health services (6). The team’s standard 
mobilisation time refers to the movement of an ac-
tivated emergency medical service team while re-
sponding to a priority 1 (A) intervention within 60 
seconds.

The standard of response time is the time for a medi-
cal emergency team to arrive on the scene, meas-
ured from the moment the medical dispatcher re-
sponds to an emergency call. This standard depends 
on network configuration and team availability. The 
standard varies for urban and rural areas as well as 
for individual periods throughout the day (3). cabral’s 
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(2018) literature review presented response times 
for emergency medical services in several parts of 
the world, claiming that response times are basic 
indicators of the quality of emergency medical ser-
vices (7). blackwell (2002) claims that a less than 
5-minute emergency response time contributes to a 
higher percentage of survival than calls that have a 
response time of more than 5 minutes (8). Mell et al. 
have shown that medical dispatchers in the United 
States respond to 37 million calls per year (9).

The demand for a highly efficient, accessible, and 
effective emergency medical service is an essential 
precondition for reducing disability and sustaining hu-
man life, so it poses a particular challenge for emer-
gency medical service. A review of existing literature 
showed no similar studies conducted in the republic 
of croatia, leading us to believe that this paper would 
represent a significant contribution to the improve-
ment of the work of emergency medical service. The 
aim of this paper is to present the number of calls, the 
category of calls, the place of intervention, the time 
of mobilisation of the eMS team, and the response 
time of the emergency call team to calls indicated as 
priority 1 (A) in the period from 1 January 2019 to 
31 december 2019. furthermore, the study aims to 
determine whether there is a difference in the time of 
mobilisation and response of the eMS team between 
emergency calls of priority 1 (A) made in apartments 
versus those made in public places.

Methods

retrospectively, all calls received in the information 
communication system “e -hitna” of the department 
of emergency Medicine of Zagreb county were ana-
lysed in the period from 1 January 2019 to 31 decem-
ber 2019. The sample consists of all calls received 
in the period from 1 January 2019 to 31 december 
2019 by the medical dispatch service of the deMZc. 
for each call marked with priority 1 (A), the mobilisa-
tion time and response time of the eMS team were 
analysed. The interventions are divided into those 
that take place in apartments and those that take 
place in an open public space. The average mobili-
sation time of the eMS team (the time from receiv-
ing an emergency call to the submission of a call to 

an eMS team) and the response time (the time from 
the medical dispatcher’s call to the eMS team to the 
team’s arrival on the scene) were also investigated.

descriptive statistical methods were used to describe 
the distribution of frequencies of variables. Mean 
values are expressed by arithmetic mean and me-
dian, measures of variability by standard deviation 
and range, and structure indicators are presented 
as percentages. The nonparametric Mann Whitney U 
test was used to determine the differences between 
dependent, mobilisation, and response times in com-
parison with independent variables. Significance was 
set at p=0.05. The ibM SpSS 25 system was used to 
process the data.

ethics

The study was conducted according to the Helsinki 
declaration with ethical principles and human rights 
in research. prior to the study, the approval of the 
director of deMZc was obtained, as well as the ap-
proval of the ethics committee of deMZc.

results

A total of 47,060 calls were received from 1 Janu-
ary 2019 to 31 december 2019. each call received 
is triaged according to cecri, and placed in one of 
the following categories: intervention, advice, other, 
or disturbance. 

graph 1. Number of emergency calls according to 
priority

nUMber of inTervenTionS

A H v
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According to results medical dispatcher received 
11,454 calls (24%) categorised into advice. 23,235 
calls (49%) were recorded as an intervention. 307 
(1%) calls were categorized as harassment. 12,064 
(26%) calls were categorised as “other” and were re-
lated to providing general information.

graph 1 shows the number of emergency calls ac-
cording to their priority levels. for priority 1, or red 
answer, the letter A is used as the initial character 
– “AKKUT” (acute), for a total of 8,841 (38%) calls. for 
priority 2, or yellow answer, the letter H is used as 
the initial character –“HASTer” (urgently), for a total 
of 12,649 (55%) calls. for priority 3, or green answer, 

the letter v is used as the initial character– “vAnlig” 
(regular), for a total of 1,745 (7%) calls.

Table 1 shows the number of priority 1 calls (A) with 
regard to the place of intervention. A total of 4,691 
(53%) interventions took place in apartments, 4,071 
(46%) interventions took place in public places, while 
the total number of unmarked calls in the “e-hitna” iT 
system was 79 (1%).

Table 2 shows the number of calls for priority 1 (A) in 
public places according to specific venues. More sig-
nificant is the fact that the majority of calls for public 
places came from the eMS infirmary, i.e., the resusci-
tation area. The total number of such calls was 1,184 
and 29, respectively. fewest emergency calls for pri-
ority 1 (A) were made from fields and rivers, a total of 
4 (0.1%) for each location.

Table 3 shows the total time in minutes for a medical 
dispatcher to mobilise an eMS team for priority 1 (A) 

Table 3. total mobilisation time of eMS teams for 
priority A calls

time in 
minutes Number of calls Percentage

< 1 min 3,011 34

2 4,131 47

3 1,524 17

4 35 0.3

5 19 0.2

6 16 0.1

7 2 0.02

8 2 0.02

9 2 0.02

10 2 0.02

11 2 0.02

12 4 0.04

13 1 0.01

14 1 0.01

15 1 0.01

16 1 0.01

17 1 0.01

18 2 0.02

19 2 0.02

20 1 0.01

33 2 0.02

Unmarked 79 0.8

Total 8,841 100

Table 2. Number of calls for priority A in a public 
place

Place of 
intervention

Number of 
calls Percentage

Sports facility 14 0.3

educational 
institution

24 0.5

closed public 
place

146 4

open public place 814 20

primary health 
care centre

542 13

police 21 0.5

prison 11 0.2

retirement home 754 19

emergency room 1,184 29

Hospital 44 1

place of work 83 2

field 6 0.1

Mountain 4 0.1

river 4 0.1

Highway 54 1

road 366 9

Total 4,071 100

Table 1. Number of calls for priority A 
interventions to the scene

Place of 
intervention Call number Percentage

Apartment 4,691 53

public place 4,071 46

Unmarked 79 1

Total 8,841 100
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calls. 4,131 (47%) emergency calls were forwarded 
to an eMS team in 2 minutes from the start of the call 
and 3,011 (34%) in less than one minute.

Table 4 shows the mobilisation time for eMS teams 
in minutes for priority 1 (A) calls made in apartments. 
2,088 (45%) emergency calls were forwarded within 
2 minutes of the start of the call. 1,783 (34%) calls 
were forwarded to an eMS team in less than one min-
ute, while 756 (16%) emergency calls were submit-
ted within 3 minutes. 2,043 (50%) emergency calls 
were forwarded within 2 minutes of the start of the 

Table 4. the time for the mobilisation of eMS teams in minutes for priority 1 (A) calls made in apartments 
and public places

Apartment Public place

time Number of calls Percentage Number of calls Percentage

<1 min 1,783 38 1,228 30

2 2,088 45 2,043 50

3 756 16 768 19

4 23 0.49 12 0.29

5 9 0.19 10 0.24

6 12 0.25 4 0.09

7 1 0.02 1 0.02

8 1 0.02 1 0.02

9 1 0.02 1 0.02

10 1 0.02 1 0.02

11 1 0.02 1 0.02

12 3 0.06 1 0.02

13 1 0.02 0 0

14 1 0.02 0 0

15 1 0.02 0 0

16 1 0.02 0 0

17 1 0.02 0 0

18 2 0.04 0 0

19 2 0.04 0 0

20 1 0.02 0 0

33 2 0.04 0 0

Total 4,691 100 4,071 100

call, 1,228 (30%) calls were forwarded in less than 
one minute, and 768 (19%) emergency calls were 
forwarded within 3 minutes.

Table 5 shows the mobilisation time of the eMS team 
for priority 1 (A) calls for apartments in relation to 
priority 1 (A) calls for public places. The mobilisation 
time of an eMS team for priority 1 (A) calls for apart-
ments ranges from 1 minute to 33 minutes (min=1, 
max=33), while the time for priority 1 (A) calls for 
public places ranges from 1 minute to 12 minutes 
(min=1, max=12). The average mobilisation time for 
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Table 5. Mobilisation time of eMS teams for priority 1 (A) calls for apartments in relation to priority 1 
(A) calls for public places

Place of 
intervention n Ʃ (sd) Mean (min; max) Mann Whitney

Apartment 4,691 1.87 (1.27) (1.83; 1.86) (1.00;33.00) < 0.015

public place 4,071 1.92 (0.78) (1.89; 1.95) (1.00;12.00) < 0.015

priority 1 (A) calls for apartments is 1.87 ± 1.27 and 
for public places it is 1.92 ± 0.78 min. (Mann Whitney 
U test, p<0.001).

Table 6 shows the total response time of the eMS 
team for priority 1 (A) calls. for 3,643 (41%) calls, 
the average time the eMS team took to arrive at the 
emergency call intervention site was between 6 and 
10 minutes. 932 (11%) calls received assistance 
within 1-5 minutes, and 11 to 15 minutes were 
needed for 3,525 (40%) calls.

Table 7 shows the response time of the eMS team 
for priority 1 (A) calls in apartments and public plac-
es. The eMS team usually arrived at the apartment 
as the emergency call intervention site in 11 to 15 
minutes for a total of 2,304 (49%) calls. 403 (9%) 
calls received assistance within 1 to 5 minutes, and 
6 to 10 minutes were needed for 1,404 (30%) calls. 

Table 7. the eMS team response time for priority 1 (A) calls for apartments and public places

Apartment Public place

time in minutes Number of calls Percentage Number of calls Percentage

1-5 min 403 9 529 13

6-10 min 1,404 30 2,239 55

11-15 min 2,304 49 1,221 30

16-20 min 402 9 58 1

21-30 min 75 1 18 1

> 30 min 103 2 6 1

Total 4,691 100 4,071 100

Table 6. total response time of eMS teams for pri-
ority 1 (A) calls

time in 
minutes

Number of 
calls Percentage

1-5 min 932 11

6-10 min 3,643 41

11-15 min 3,525 40

16-20 min 460 5

21-30 min 87 1

> 30 min 109 1

Unmarked 79 1

Total 8,841 100
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The eMS team usually arrives in a public place as an 
emergency call intervention site in 6 to 10 minutes 
in 2,239 (55%) calls. 529 (13%) calls received assis-
tance within 1 to 5 minutes, and 11 to 15 minutes 
were required for 1,221 (30%) calls.

Table 8 shows the response time of the eMS team for 
priority 1 (A) calls for apartments and public places. 
The response time of eMS teams for priority 1 (A) 
calls made in apartments ranges from 1 minute to 
more than 93 minutes (min=1, max=93), while the 
response time for priority 1 (A) calls made in public 
places ranges from 1 minute to 32 minutes (min=1, 
max=32). The average response time for priority 
1 (A) calls for apartments is 11.02 ± 4.27, and for 
public places it is 6.57 ± 3.78 min. The response 
time for public places was on average much shorter 
than for calls to a public place (Mann Whitney U test, 
p<0.001).

Discussion

The aim of this paper was to determine whether 
there is a difference in mobilisation and response 
between emergency calls of priority 1 (A) for apart-
ments and public places. The statistical processing of 
data contained in tables 5 and 8 shows that there is 
no significant difference between the time of mobili-
sation and the response time of eMS teams for prior-
ity 1 (A) calls made from apartments in comparison 
with calls made from public places. The average mo-
bilisation time of eMS teams for priority 1 (A) calls for 
apartments is 1.87 ± 1.27, while for public places it is 
1.92 ± 0.78 (Mann Whitney U test, p<0.001). The av-
erage response time of eMS teams for priority 1 (A) 

calls for apartments is 11.02 ± 4.27, and for public 
places it is 6.57 ± 3.78. 

Mell et al. claim that emergency medical services 
teams operate effectively in their area regardless 
of the scene of emergency and recognize that tel-
ephone instructions to the caller located at the emer-
gency scene have a positive effect on the outcomes 
of treatment for people in life-threatening conditions 
(9).

graph 1 shows that 49% of calls relate to emergency 
interventions, 24% to advice provided to the caller, 
while the rest are categorized as “other” or “distur-
bance”, and are related to providing general informa-
tion.

According to graph 2, emergency calls of priority 1 
(A) received and triaged according to cecri repre-
sent a total of 38% (8,841). Most calls, 55% of them, 
were triaged as priority 2 (H) (12,649), while only 
7% (1,745) were triaged as priority 3 (v). bogunović 
(2018) claims that during one calendar year, 10.26% 
of all emergency calls were triaged as priority 1 (A) 
(10). A total of 19% of all calls were triaged as prior-
ity 1 (A) in deMZc. A survey conducted in italy sug-
gests that 78% of calls were categorized as priority 1 
(A), indicating that medical dispatchers did not work 
according to the guidelines (11). in total, 49% of pri-
ority 1 (A) calls were categorized in the department 
MrU, which confirms that all medical dispatchers are 
trained and educated for work.

Tam et al. conclude that different triage systems 
help the medical dispatcher make decisions (5). A 
timely and accurate decision reduces the frequency 
of undesirable events. The results show that the ap-
plication of the triage system reliably recognises the 
gravity of the emergency call and the life-threaten-
ing situation. Tam et al. claim that greater precision 
of triage represents better quality of emergency ser-
vices (12).

Table 8. response time of the eMS team for priority 1 (A) calls for apartments in relation to priority 1 
(A) calls for public places

Place of intervention n Ʃ (sd) Mean (min; max) Mann Whitney

Apartment 4,691 11.02 (4.27) (10.58; 11.86) (1.00;93.00) < 0.001

public place 4,071 6.57 (3.78) (6.50; 6.95) (1.00;32.00) < 0.001
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blanchard and christophin (2002) claim that in cana-
da 31% (7,760) of calls were categorized as priority 
1 (A), while in iran 52% (11,961) of calls were of pri-
ority 1 (A) (13-15). on the basis of existing literature 
mentioned above, the number of calls of priority 1 (A) 
in the deMZc is acceptable if we take into considera-
tion various factors that directly affect the organi-
zation of work, such as the population number, the 
emergency medicine network, and the education and 
qualifications of medical dispatchers.

in 53% (4,691) of cases, the number of emergency 
interventions marked as priority 1 (A) take place in 
apartments, while the other 46% (4,071) occur in 
public places. 1% (79) of calls have an unmarked 
location. compared to the survey conducted by 
bogunović, the deMZc has a lower percentage of in-
terventions in public places by 6.2%. bogunović lists 
a total of 52.2% of interventions in public places, 
with the remaining 47.8% representing priority 1 in-
terventions that took place in apartments (10).

further analysis of the calls visible from table 2 
shows that most emergency interventions in public 
places for priority 1 (A) calls, as much as 29% (1,184), 
take place in eMS clinics, followed by interventions in 
the open (814, or 20%), interventions in retirement 
homes (754, or 19%), and in primary care clinics 
(542, or 13%).

Table 5 shows the mobilisation time of the deMZc 
ranging from 2 minutes to 33 minutes for interven-
tions marked as priority 1 (A). The eMS team was 
mobilised within 2 minutes in 47% (4,131) of cas-
es, while in 34% (3,011) of cases it was mobilised 
within 1 minute. The timing of the eMS team’s mo-
bilisation is affected by its availability. intervals that 
have a longer period of time in the range testify to 
the unavailability of an eMS team due to another pre-
existing intervention (12). bogunović claims that the 
mobilisation time in Serbia is less than 1 minute in 
55.7% of cases and 1-5 minutes in 35.5% of cases 
(10). The same survey shows the results of an israeli 
survey claiming that the mobilisation time for camel 
county is 2.50 minutes and The lakish district 2.40 
minutes. in Ankara, the mobilisation time is 2.49 
minutes, while in ireland 41% of calls the HMS team 
is mobilized in less than 3 minutes (10). by compar-
ing these results, we can see that the deMZc mobi-
lizes an eMS team within 3 minutes in 98% of calls 
for interventions of priority 1 (A), which enables the 
achievement of standard times and efficiency of the 
emergency medical service system.

The total response time of eMS teams for priority 1 
(A) calls was investigated. According to table 6, an 
eMS team of the deMZc usually arrives at the place 
of emergency within 6 to 10 minutes in 41% (3,643) 
of cases. in 40% (3,525) of cases, the eMS response 
time is between 11 and 15 minutes. Ankara has an 
average response time of 9 minutes, Malaysia 11 
minutes, long island 7 minutes, while in belgrade 
the average is 9 minutes (10). in canada, according 
to blanchard and christoph (2002), in 24% (1,865) of 
interventions of the eMS team, the response time is 
more than 8 minutes, and less than 7 minutes in 6.4% 
(497) of interventions (15). in iran, 81% of eMS inter-
ventions for priority 1 (A) calls have a response time 
of within 8 minutes. in north America, 90% of prior-
ity 1 (A) response times of eMS teams range within 
9 minutes (16). According to a study conducted in 
virginia, USA (2004), the average response time of 
eMS teams for priority 1 (A) calls is 12 minutes (17). 
olive and Kobusingye (2004) state that in Monter-
rey, Mexico, the average response time of eMS teams 
is 10 minutes, while in Hanoi, vietnam, the average 
response time of eMS teams is 30 minutes (18). 
blackwell (2002) claims that a response time of less 
than 5 minutes contributes to a higher percentage of 
survival than calls that have a response time of more 
than 5 minutes. The mortality risk was 1.58% for pa-
tients whose response time exceeded 5 minutes and 
0.51% for those whose response time was less than 
5 minutes (8). Taking into consideration the number 
of eMS teams in the eMS network and the geographi-
cal layout of the Zagreb county, the response times 
of the eMS teams in the deMZc meet the eMS stand-
ards and are approximately similar to such depart-
ments in other countries. one limitation of this study 
was the fact that the data were collected retrospec-
tively and it would be good to conduct a study with a 
prospective longitudinal design.

Conclusion

The continuous strategic development of the deMZc 
ensures effective, accessible, uniform, and quality 
healthcare that meets the needs of all citizens. The 
aim of this study was to determine whether there 
any differences in the time of mobilisation and re-
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sponse of eMS teams with respect to the place of 
intervention. The median value of team mobilisation 
time is 2 minutes. The median response time value 
of eMS teams is 6 to 10 minutes. We can conclude 
that a regular analysis of response time improves 
the quality of workflow while taking into account the 
prescribed standards and the real needs for health 
care in the system of emergency medicine.
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Sažetak

Cilj. cilj je ovog rada utvrditi postoji li razlika u vre-
menu mobilizacije i vremenu odziva tima hitne medi-
cinske službe s obzirom na mjesto odvijanja hitnog 
poziva.

Metode. podaci za izradu ovog rada prikupljeni su 
i detaljno analizirani iz informatičkog programa „e-
hitne”. Uzorak čine svi pozivi koji su zaprimljeni u 
periodu od 1. siječnja do 31. prosinca 2019. u Medi-
cinskoj prijavno-dojavnoj jedinici Zavoda za hitnu 
medicinu Zagrebačke županije. ovim su radom pri-
kazani broj, kategorija, mjesto intervencije, vrijeme 
mobiliziranja tima hitne medicinske službe te vrijeme 
odziva tima hitne medicinske službe za hitne pozive 
koji su označeni i. prioritetom (A).

rezultati. Ukupno je u sustavu „e-hitne” zabilježeno 
47  060 poziva. dobivenim rezultatima utvrdili smo 
kako se od ukupnog broja zaprimljenih poziva 49 % 
(23  235) odnosi na hitne intervencije. Medicinski 
dispečer u 38  % (8841) poziva odlučio se za i. pri-
oritet (A). prema mjestu događaja, i. prioritet (A) 
u 53  % (4691) slučajeva odvija se u stanu, dok se 
46  % (4071) događa na javnom mjestu. prosječno 
vrijeme mobilizacije tima HMS-a za i. prioritete (A) za 
stan iznosi 1,87 ±1,27 min, a za javno mjesto 1,92 
±0,78  min, Mann-Whitneyjev U-test (p  <  0,001). 
prosječno vrijeme odziva tima HMS-a za i. prioritete 
(A) za stan iznosi 11,02 ±4,27 min, a za javno mjes-
to 6,57 ± 3,78 min. vrijeme odziva za javno mjesto 
prosječno je bilo znatno kraće za pozive na javnom 
mjestu, Mann-Whitneyjev U-test (p < 0,001).

ANAliZA VreMeNA U PriJAVNO-DOJAVNOJ JeDiNiCi HitNe MeDiCiNSke SlUžbe

Zaključak. iz istraživanja je vidljivo da Zavod za hit-
nu medicinu Zagrebačke županije učinkovito usklađu-
je radne procese, kao i resurse u odnosu na potrebe 
populacije za hitnom medicinskom pomoći. Kreativ-
nost, imaginacija te neprestano analiziranje vremena 
odrednica su procesa rada medicinskog dispečera.

ključne riječi: hitni poziv, medicinski dispečer, 
menadžment, vrijeme mobilizacije, vrijeme odziva



Abstract

Homeostasis is important for maintaining balance 
and normal functioning of the organism. Allostatic 
mechanisms further help to establish this balance. if 
the body is under stress for a longer period, a com-
plex condition in the body called allostatic load oc-
curs. if such a load lasts longer, the risk of develop-
ing diseases increases significantly. This study was 
conducted anonymously with the aim of determin-
ing the health status of male and female nurses in 
the neuropsychiatric hospital “dr. ivan barbot” in 
popovača and their exposure to everyday stressors 
in the workplace. The main purpose was to examine 
the relationship between stress and the health sta-
tus of nurses in relation to gender, age, and seniority. 
A total of 142 nurses participated. The Health Ques-
tionnaire and Workplace Stress Questionnaire were 
used. The results showed that the most common dis-
eases nurses suffer from are cardiovascular diseases, 
thyroid diseases, gastrointestinal diseases, and aller-
gies. Women showed higher sensitivity to stress than 
men. The most common stressors faced by nurses in 
the workplace are inadequate personal income, inad-
equate workspace and material resources for work, 
lack of staff, daily contingencies, 24-hour responsi-
bility, and administrative work. This study found an 
association between age and, consequently, work 
experience with the likelihood of illness, although 
both the healthy and the sick perceive equal levels of 
stress. one disadvantage of this study is that it cov-
ers a large area and deals with general issues, but it 
can certainly be a starting point for further research. 
Many questions remain open, which means there is 
a need for further research and study of the link be-
tween stress and illness.
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discussions on the subject. later in the 20th centu-
ry some scientists believed that the body does not 
merely act when something happens, but that it also 
has the ability to predict certain situations. Homeo-
stasis implies the state of an internal balance of the 
organism. Usually, negative influences are those that 
require adaptation from the organism. There are also 
positive factors that require certain changes in the 
body, such as pregnancy. Such changes also require 
easier adjustment because the body perceives them 
as a more natural and less harmful phenomenon. Ho-
meostatic control mechanisms use predefined values   
(starting points). Some examples include the body 
temperature, fluid volume, gastric acid pH, electro-
lyte values, etc. Since 1911, various theories have 
been developed about the connection between 
pathological conditions and stress. it has been shown 
that emotional stimuli can cause physical damage to 
the body. Hanse Seyle believed that every organism 
has an adaptive energy that is limiting. This would 
mean that the body can cope with stress, but pro-
longed stress can lead to burnout, which can result in 
a reduced ability to adapt to diseases (7).

Allostasis
Allostasis is a process that supports homeostasis 
(8). Homeostasis achieves adaptation based on pre-
viously mentioned starting points, while allostasis 
achieves adaptation through changes. Homeostasis 
is important for life while allostasis is important for 
the balance achieved through changes in the envi-
ronment and living conditions. The allostatic process 
begins with the activation of the autonomic nerv-
ous system (AnS). The AnS sends impulses to the 
hypothalamus, which releases corticotropin. corti-
cotropin affects the release of adrenocorticotropin 
(AcTH) in the pituitary gland, which then enters the 
bloodstream. AcTH stimulates the production and 
release of adrenaline and cortisol. Adrenaline and 
cortisol stimulate the release of glucose stores into 
the bloodstream, which is needed for the body to 
overcome a given situation or escape from it. When 
the danger passes, all these intermediaries return to 
their original state (7). cortisol and cytokines cause 
inflammatory changes in the body. inflammatory 
changes require an immune response, and a negative 
response of the organism suppresses the immune 
response in order to protect the organism. by sup-
pressing the immune system, the body becomes vul-
nerable to pathogens. The short-term effect of neu-

introduction

nursing is a stressful, high-risk occupation. Stress af-
fects not only health and personal and work satisfac-
tion, but also the facilities in which nurses work. Their 
absence from work and their replacement can both 
have an impact on patient care (1). Workplace stress-
ors depend on the individual, and everyone reacts to 
them differently. Some factors that can cause stress 
in the workplace can be task planning, a person’s role 
in an organization, career development, work rela-
tionships, organization, life-work balance, workplace 
conditions, etc. Most of the respondents gained their 
work experience by doing shift work. Shift work, es-
pecially at night, can increase the risk of developing 
chronic diseases, depending on the number of years 
spent doing shift work (2). night work increases the 
risk of cancer (most often breast cancer), metabolic 
syndrome and heart disease (3). nurses who work 
night shifts are at three times higher risk of obesity, 
and the risk increases with years of service or night 
work (4). Higher levels of stress increase the risk of 
disease (5). According to a study conducted at a psy-
chiatric ward, 50% of nurses developed symptoms 
of anxiety (6). depression and stress were present 
in about 40% of respondents. Women have proven 
to be a more vulnerable group, and as the number 
of years of service increases, so does the number 
of people suffering from anxiety and depression. 
Warning signs that may indicate excessive stress 
are most often dizziness, jaw tension, tooth friction, 
general pain, headaches, indigestion, sleep problems, 
increased or decreased appetite, muscle tension, fa-
tigue, exhaustion, sweaty palms, trembling, tremor, 
weight gain or weight loss, sexual problems, etc. Sec-
ondary traumatic stress (STS) occurs when working 
with people who have experienced a particular trau-
ma. it is also called compassion exhaustion. in psychi-
atry, it is most associated with working with people 
suffering from pTSd. STS affects the behaviour and 
emotions of workers who have knowledge of other 
people’s traumatic experiences. The symptoms can 
be emotional, cognitive, physical, and behavioural.

Homeostasis
After the concept and mechanism of homeostasis 
was identified, decades later there were still many 
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socioeconomic conditions and the development of 
mental disorders such as depression, schizophrenia, 
and substance abuse (8).

the role of the brain, hormones, and 
neurotransmitters in stress and disease
it is still not clear why some people fall ill under the 
influence of chronic stress of similar intensity and 
type, while others do not. The reason for this may 
be that the perception of stress in the brain of each 
individual is different and that each organism dis-
plays different behaviour and physiological response 
to stress. by storing previous events in the brain, 
the body can predict the necessary physiological re-
sponse in advance. it is believed that these previous-
ly stored stressful events affect the vulnerability of 
the organism (9). impaired brain function can conse-
quently affect the body’s ability to cope and self-reg-
ulate (9). Thyroid hormones play an important role in 
protecting the body from disease. They are important 
for the antioxidant process which reduces oxidative 
stress in the body. As the main “energy” gland, the 
thyroid plays a significant role in the body’s energy 
supply. neurotransmitters are important for com-
munication within brain areas that respond to stress 
(prefrontal cortices, amygdala, hypothalamus, etc.). 
Within these areas, cortisol cooperates with neurons 
and astrocytes and produces strong effects on the 
functional and anatomical changes of the brain’s 
structure. insulin, some peptides, oestrogen, etc., can 
also take part in these changes.

Aim
The goal was to investigate and determine the 
health status of male and female nurses and their 
exposure to daily stressors in the workplace in or-
der to examine the relationship between stress and 
health status of respondents in relation to gender, 
age, and years of work experience.

Methods

The survey was conducted anonymously, using a ques-
tionnaire with a total of 31 questions, three of which 

rotransmitters and hormones is desirable, but during 
sustained stress their effect becomes detrimental.

Allostatic condition
in the allostatic state, the balance of primary me-
diators changes. The length of the allostatic state 
depends on food intake or stored energy that feeds 
homeostatic mechanisms (8). The final result of a 
chronic allostatic condition is allostatic load or over-
load.

Allostatic load and overload
Allostatic load occurs when allostatic mechanisms 
are active when they should not be (7). continuous 
excessive release of stress hormones leads to 3 
types of overload (7): excessive exposure to stress 
hormones due to normal stress; inability to suppress 
the allostatic mechanism when it is not needed or in-
ability to adapt to the same stressor; and inability to 
stimulate the allostatic response when this is need-
ed, which activates other harmful mechanisms.

Type 1 overload implies conditions in which the en-
ergy needs of the organism exceed the actual energy 
intake. in that case, the body’s energy reserves are 
activated. Such a condition can result in weight loss.

Type 2 overload occurs when energy needs are not 
sufficient, so the body tries to create as much stock or 
even more than needed. This can result in food intake 
(fatty foods), metabolically unbalanced changes, and 
the accumulation of fat deposits around the waist.

Diseases associated with allostatic 
overload
it is believed that the modern way of life and poor so-
cio-economic conditions pose a great risk for devel-
oping various diseases. cardiovascular diseases are 
the most common diseases associated with adverse 
socioeconomic conditions. Studies have shown that 
hypertension occurs to workers whose jobs are un-
stable (8), while those who are exhausted have a sig-
nificantly increased risk of developing cardiovascular 
disease (8). Abdominal obesity is also associated 
with stress, which leads to an increased risk of devel-
oping type 2 diabetes and cardiovascular disease (8). 
Tension is considered a risk factor for infections, es-
pecially when experiencing disturbances in interper-
sonal relationships and negative life situations (8). it 
has been shown that there is a connection between 
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used to send the link to the form. All responses (com-
pleted questionnaires) were received between 3 and 9 
March 2020. The respondents answered the questions 
by choosing the answer that most accurately described 
their opinions. All necessary analyses were performed 
in Microsoft excel and the SpSS program. participation 
in the study was voluntary and anonymous and was 
approved by the hospital ethics committee.

results

The questionnaire was completed by a total of 
142 respondents, of whom 71% were male, had 
secondary education (70%) and were mostly 
between the ages of 30 and 35. Most of the 
respondents work in shifts and have worked in 
psychiatric wards throughout their careers. Table 
2. shows the respondents’ answers to the items of 

are related to demographic data (gender, age, and edu-
cation), four to information regarding employment and 
years of work experience, while other questions are 
part of the Health Questionnaire (by fdi World den-
tist federation) and the Workplace Stress Question-
naire (by “Andrija Štampar” School of public Health). 
The Health Questionnaire had to be adapted to the 
respondents and modified for that purpose. The Work-
place Stress questionnaire contains 17 items where 
respondents choose one of the following answers: 1 
(not stressful at all), 2 (rarely stressful), 3 (sometimes 
stressful), 4 (stressful), or 5 (extremely stressful). The 
range of results for each respondent is from 17 to 85. 
The average result of perceived stress in the work-
place is obtained by dividing the total gross result by 
the number of items.

142 respondents, exclusively employees of the neu-
ropsychiatric Hospital “dr. ivan barbot” completed 
the survey. for the purposes of the study, the on-
line service google forms (https://docs.google.com/
forms/d/17c6y0jgocvf_gSSjh19zknWbt-sc-Wyr-
prvsyoXxXte/edit) was used, and the respondents 
were contacted via the viber application, which was 

Table 2. Health Questionnaire (N=142)

yes no

do you suffer from any diseases?
58 84

40.8% 59.2%

Have you been treated by a medical doctor in 
the last two years?

96 46

67.6% 32.4

Have you been treated in a hospital in the 
last two years?

24 118

16.9% 83.1%

Have you ever been treated with radiation?
0 142

0% 100%

Have you ever received chemotherapy?
1 141

0.7% 99.3%

Have you ever had any infectious 
(contagious) diseases?

38 104

26.8% 73.2%

Have you ever received a blood transfusion?
10 132

7% 93%

Have you ever had a stabbing incident?
32 110

22.5% 77.5%

Have you ever been tested for infectious 
diseases?

44 98

31% 69%

Have you had fertility problems?
10 132

7% 93%
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the Health Questionnaire. 60% of those surveyed at 
the time of the study were not suffering from any 
diseases, but almost 70% have been to a family doc-
tor for some reason in the last two years. Most were 
not hospitalized during the same period, and none 
were treated with radiation, while only one employ-
ee received chemotherapy. 30% of them regularly 
take some form of therapy, 40% only occasionally, 
and 32% never take any form of therapy. 70 to 80% 
of those surveyed had a stab incident at the work-
place and were tested for infectious diseases. only 
7% of the respondents had some fertility problems 
and the respondents were most often (30%) preg-
nant twice, while 16% were pregnant three or more 
times and 8.5% once. Most of them did not have any 
problems or complications with pregnancy (72.5%). 
Approximately 22% of them had complications dur-
ing pregnancy, 4% after, and only one respondent 
had complications before pregnancy itself.

The most common diseases among those respond-
ents who were between 20 and 35 years of age 
and had up to 10 years of work experience are al-
lergic diseases, asthma, and thyroid disease. in the 
age group of 30 to 40 and between 10 and 20 years 
of work experience, the most common diseases are 
anaemia, high blood pressure, sinusitis, and thyroid 
disease. High blood pressure, thyroid disease, aller-
gic difficulties, gastrointestinal diseases, and sinusi-
tis are the most common diseases of the age group 
between 45 and 60 and between 30 and 40 years of 
work experience.

one respondent aged between 50 and 55, a shift 
nurse in a department who spent between 30 and 
35 years of work experience in psychiatry, listed a 
number of illnesses she had suffered from during her 
life or is currently suffering from (anaemia, sinusitis, 
thyroid disease, arthritis, autoimmune disease, gas-
troesophageal reflux, gastroduodenal ulcer, neuro-
logical diseases, glaucoma, dermatological diseases).

in the Health Questionnaire, the most common dis-
eases mentioned by the respondents were sinusitis, 
allergic difficulties, thyroid diseases, and high blood 
pressure.

41% (n=58) of the respondents stated that they 
were currently suffering from a disease and 59% 
(n=84) stated that they were not ill. 36% (n=51) 
stated that they did not suffer from any of the dis-
eases they could choose from. 42% (n=38) indicated 
one of the diseases they could choose from, while 

Table 3. Respondents’ current or past diseases 
and conditions

DiSeASe/CONDitiON N

Atherosclerosis 1

glaucoma 1

pacemaker 1

prostate problems 1

constant cough 1

Stent implantation 1

oral candidiasis 1

Hepatitis 2

Tb 2

Thrombosis 2

enlarged glands 3

coronary heart disease 4

Mental problems 6

neurological diseases 7

diabetes 8

Asthma 9

Arthritis 9

Autoimmune disease 10

dermatological diseases 11

gastroduodenal ulcer 11

Anaemia 13

gastroesophageal reflux 16

Sinusitis 20

Thyroid disease 22

Allergic difficulties 23

High blood pressure 27

tOtAl: 212*

none of the above 51

*Total number of diseases of the respondents
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58% (n=53) indicated that they currently suffer or 
have suffered from more than one disease. 

Most of the respondents 95.8% (n=136) have not 
suffered from a disease, nor do they now suffer from 
any of the malignant diseases they could choose 
from. Six subjects reported suffering from cervical 
cancer, testicular cancer, and melanoma.

The most common disease that occurs among male 
respondents is hypertension, while among female re-
spondents there are several diseases, such as thyroid 
disease, allergic difficulties, sinusitis, hypertension, 
and gastroesophageal reflux.

Table 4. Diseases that afflict respondents by gender

Female Male

Disease N Disease N

Thyroid disease

Allergic difficulties

Sinusitis

Hypertension

gastroesophageal reflux

Anaemia

dermatological diseases

Autoimmune disease

Arthritis

gastroduodenal ulcer

neurological diseases

coronary heart disease

Asthma

diabetes

Thrombosis

enlarged glands

Hepatitis

candidiasis

17

16

15

15

14

10

10

8

9

7

5

5

4

3

2

2

1

1

Hypertension

diabetes

Sinusitis

Asthma

Allergic difficulties

gastroduodenal ulcer

gastroesophageal reflux

Autoimmune disease

neurological diseases

Mental problems

prostate problems

constant cough

Tb

Thyroid disease

7

4

4

3

3

3

2

2

2

2

1

1

1

1

More than half of the respondents (57.7%) believe 
that the work they do has an impact on their previ-
ous and/or current health status.

Table 5 shows the statements of the questionnaire 
“Stress in the workplace of hospital health workers” 
and the percentage of agreement of respondents 
with each statement. A substantive analysis of the 
claims suggests that respondents experience the 
following factors as the most prominent causes of 
stress: inadequate personal income, inadequate 
workspace and material resources for work, lack of 
staff, unforeseen everyday situations, and 24-hour 
responsibility. numerous administrative tasks are al-
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Table 5. Overview of all statements from the questionnaire “Stress in the workplace of hospital 
health workers” and percentages with regard to the different degree of agreement with each 

statement

Stressors
PerCeNtAGe OF AGreeMeNt

1 2 3 4 5

1. inadequate personal income. 3.5 19.7 45.1 26.1 5.6

2. inadequate material resources for appropriate work (fi-

nancial restrictions)
3.5 17.6 49.3 23.2 6.3

3. inadequate workspace. 6.3 16.2 50.0 23.9 3.5

4. little chance of advancement. 19.0 27.5 35.2 14.8 3.5

5. poor communication with superiors. 14.1 17.6 43.0 18.3 7.0

6. insufficient number of employees. 4.9 12.7 42.3 26.1 14.1

7. poor work organization. 4.2 26.8 35.2 23.9 9.9

8. Unforeseen everyday situations. 6.5 12.2 52.1 21.1 8.5

9. Administrative affairs. 6.3 12.7 37.3 28.2 15.5

10. Work overload. 5.6 9.9 49.3 26.8 8.5

11. Threat of lawsuit and/or litigation. 12.0 25.4 27.5 24.6 10.6

12. inadequate expectations from patients and families. 4.2 23.9 41.5 21.8 8.5

13. exposure to inappropriate public criticism. 6.3 21.8 37.3 23.2 11.3

14. Misinformation of patients by the media and other 

sources.
7.7 23.2 47.9 12.7 8.5

15. conflicts with patients or their family members. 7.7 22.5 39.4 23.9 6.3

16. impossibility of separating professional and private life. 11.3 28.2 45.1 10.6 4.9

17. 24-hour responsibility. 4.2 18.3 38.0 27.5 12.0

Table 6. Descriptive data and differences in the perception of stress and the presence of disease by 
gender

StreSS DiSeASe

N M SD t-test yes no χ2

Male 41 2.86 0.556 -2.126

df=1

p=0.049*

13 28 1.496

df=1

p=0.221

female 101 3.12 0.688 45 56

All 142 3.04 0.662 58 84

* p<0.05
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so a great source of stress. All of these sources lead 
to feelings of work overload. The respondents con-
sider the following factors as less prominent causes 
of stress: little chance of advancement, poor com-
munication with superiors, and the impossibility of 
separating professional and private life.

Table 3 shows that the overall average score of the 
Workplace Stress questionnaire is 3.04, which corre-
sponds to an estimate of ‘sometimes stressful’. Men 
rate stress slightly less (2.86) than women (3.12). 
Testing the significance of the difference in average 
scores of the stress questionnaire indicates a margin-
al but still statistically significant difference. A sta-
tistically significant difference was obtained in the 
average overall score of experienced stress in men 
and women.

The chi-square test tested the significance of the 
difference in the incidence of the disease in men and 
women. The result indicates that there is no statis-
tically significant difference in the presence of the 
disease in men and women.

Table 7 shows the average total values   of experi-
enced stress by age groups. Analysis of variance test-
ed whether respondents of different ages differed in 
experienced stress. no statistically significant differ-
ence was obtained, so we conclude that there are no 
differences in the estimated experienced stress in 

Table 7. Descriptive data and differences in experience of stress and disease presence by age

StreSS DiSeASe

Age group N M SD Significance Yes No χ2

20-25 23 3.10 .573

f=0.762

df=8

p=0.637

4 19

21.344

df=8

p=0.006*

25-30 12 3.22 .571 1 11

30-35 32 2.99 .681 14 18

35-40 10 2.93 .848 3 7

40-45 13 3.31 .754 4 9

45-50 12 3.17 .656 7 5

50-55 16 2.89 .688 9 7

55-60 21 2.88 .566 14 7

60-65 3 2.94 1.070 2 1

tOtAl 142 3.04 .662 58 84

*p<0.05

relation to age. in other words, respondents, regard-
less of their age, equally experience stress at work.

The chi-square test was used to check whether there 
were differences in the presence of the disease in 
relation to the age of the subjects. As expected, a 
statistically significant difference in the presence 
of the disease was obtained in subjects of different 
ages. The association between age and disease was 
statistically significant (r=0.339; p=0.0) and posi-
tive. As one grows older, the probability or presence 
of disease increases. one worrying fact is that there 
is the same number of sick respondents between the 
ages of 30 and 35 as in the group of respondents 
aged between 55 and 60.

Table 8 shows the average total values   of expe-
rienced stress according to the number of years of 
work experience. The analysis of variance shows 
that there is no statistically significant difference 
in the experienced stress in relation to the years of 
work experience of the respondents, i.e., regardless 
of the number of years of work experience, the re-
spondents experience the same stress. A statistically 
significant difference was obtained in the presence 
of the disease in relation to the number of years of 
work experience. The association between work ex-
perience and disease presence was also statistically 
significant (r=0.261; p=0.002).
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Table 8. Descriptive data and differences in the experience of stress and the presence of disease 
according to work experience

StreSS DiSeASe

Years of work 
experience N M SD Significance Yes No χ2

0-10 43 3.13 .620

f=0.861

df=4

p=0.489

11 32

11.792

df=4

p=0.019*

10-20 33 3.01 .633 11 22

20-30 29 3.12 .769 14 15

30-40 32 2.91 .624 20 12

40- 5 2.77 .806 2 3

tOtAl 142 3.04 .662 58 84

*p<0.05

Table 9. Descriptive data and differences in the experience of stress and the presence of disease 
according to education

StreSS DiSeASe

Age N M SD Significance yes no χ2

High school 

graduate
99 2.97 0.679

f=1.846

df=2

p=0.162

37 62

2.057

df=2

p=0.358

University 

graduate 

(3 years of 

study)

29 3.21 0.594 14 15

University 

graduate 

(more than 

3 years of 

study)

13 3.19 0.650 7 6

ToTAl 141 3.04 0.664 58 83

*p<0.05
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aged between 20 and 35. Asthma is a disease that 
has been confirmed to be more prevalent in younger 
age. According to the results of this study, thyroid 
diseases are present among those aged between 
20 and 60. According to some studies, stress is fre-
quently associated with the onset of graves’ disease 
(12). Thyroid disease is predominantly much more 
common in women.

Allostatic condition increases the risk of autoimmune 
diseases (7,8,10). The most common stress-related 
diseases are lupus and rheumatoid arthritis (8). This 
study showed a higher number of autoimmune dis-
eases among those aged 45 and above, which would 
correspond to the fact that a longer period of expo-
sure to stress leads to the development of the dis-
ease. The study by Song et al. showed that younger 
persons had a higher risk of developing autoimmune 
diseases, while pTSd is considered to be a major dis-
order associated with the development of autoim-
mune diseases (13). As many as 50% of autoimmune 
diseases do not have a clear disease trigger (14).

Stress leads to increased sensitivity of the mucosa 
in the small intestine, where gram-negative bacteria 
easily penetrate and cause inflammatory changes 
(15). A study by Jansson et al. showed that people 
with low job satisfaction have twice the risk of de-
veloping gerd, as do those prone to self-pressure 
or time pressure (16). Stressful life situations can 
increase the risk of developing inflammatory bowel 
disease, gerd, and peptic ulcer (17). in this study, 
subjects reported gastrointestinal diseases, most 
commonly reflux and to a lesser extent, ulcers.

nurses’ exposure to stress makes them a group that 
is at high risk of developing depression (18). This 
study has a small number of responses in which re-
spondents cite mental difficulties or illnesses which 
may be a certain indicator for denying the existence 
of mental problems. 

oxidative stress is one of the important causes of 
many diseases. it is also involved in the pathophysi-
ology of diabetes and cardiovascular disease (19). 
When carbohydrates are ingested and broken down, 
free radicals are released. excessive amounts of free 
radicals lead to oxidative stress. A study by Wang 
et al. showed an increased risk of developing meta-
bolic syndrome symptoms (obesity, hypertension, in-
creased triglycerides) in nurses working night shifts 
(3). Allostatic load of type 2 leads to increased con-
centrations of glucocorticoids, which cause increased 
appetite and consequently increased food consump-

Table 9 shows descriptive data on the experience 
of stress and the presence of disease according to 
the education of the respondents. Analyses show 
that there is no statistically significant difference in 
the assessment of stress and the presence of the 
disease among subjects based on different levels of 
education.

The difference in the experience of stress of respond-
ents who are currently suffering from a disease and 
those who are not was examined. no statistically sig-
nificant difference was obtained between these two 
groups (t =-,642, df =140, p=0.522). in other words, 
both those who are ill and those who are not ill expe-
rience an equal degree of stress.

Discussion

by analysing the Health Questionnaire, we have dis-
covered that 40.8% of respondents suffer from some 
disease. on the positive side, only 16.9% of them 
have been treated in hospital for the past two years, 
while 67.6% of them have been treated by family 
doctors. Two-thirds of respondents take a medica-
tion occasionally or continuously. 31% of respond-
ents were tested for infectious diseases. 45.8% of 
respondents were never pregnant, while the rest 
were pregnant one or more times. 72.5% of respond-
ents stated that they did not have any problems in 
pregnancy.

Allergic difficulties are closely related to excessive 
psychological stress. Allergic diseases are the most 
common cause of disorders of the immune system or 
cytokine imbalance (10). According to the results of 
this study, allergic difficulties predominate in all age 
groups, mostly in younger age groups and in women, 
which speaks in favour of similar results obtained 
in other studies (10). Allergic diseases are also con-
sidered adaptation diseases (6). Asthma is also as-
sociated with stress due to inflammatory processes 
caused by stress. As with other diseases, oxidative 
stress plays an important role in the development of 
the disease (11). Almost 50% of children with atopic 
dermatitis develop asthma while as many as 75% de-
velop allergic reactions (10). This study showed the 
highest number of asthma sufferers among those 
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gressive behaviour of other nurses, physicians, and 
colleagues, while some have been stressed by verbal 
aggression of patients (30). psychiatric patients have 
proven to be more difficult, demanding, and danger-
ous, causing stress for those who work with them 
(31). The respondents cited the following factors as 
causes of stress: inadequate personal income, inade-
quate material resources for work, inadequate work-
space, insufficient number of workers, unforeseen 
daily situations, administrative work, work overload, 
and 24-hour responsibility. occupational stress may 
be associated with personal and workplace problems 
(31). A study conducted in Wales found that 51% 
of nurses experience high levels of long-term emo-
tional exhaustion related to stress and workplace 
conditions. factors such as increased work responsi-
bilities and lack of support from colleagues can also 
be stressful (32).

According to the results of this study, respondents 
are moderately stressed by poor work organization, 
the threat of lawsuits, inadequate expectations 
from families and patients, exposure to public criti-
cism, misinformation of patients and families by the 
media and other sources, and conflicts with patients 
and their family members. A study by Kane shows 
that moderate stressors are present in most nurses 
(5). dissatisfaction with pay can affect the level and 
quality of care provision (33,34). corruption can also 
affect service delivery (34). long-term stress can af-
fect nursing decisions, as well as the ability to meet 
the patient’s needs, which in turn leads to exhaus-
tion and sick leave (35). The way nursing and nurs-
ing work is organized can predict the motivation and 
satisfaction of nurses. it has not been clearly demon-
strated that organizational models influence stress 
in nurses (36).

Conclusion

This study found an association between age and 
work experience with the likelihood of illness, al-
though both the healthy and the sick perceive equal 
levels of stress. The most common diseases among 
the subjects are cardiovascular diseases, thyroid dis-
eases, gastrointestinal diseases and allergic diseas-

tion. excess energy obtained from food is deposited 
as fat or results in obesity (8). obesity also affects 
the development of autoimmune diseases (14).

Hypertension is a common disease in the elderly 
(20). it is the result of the influence of genetic and 
environmental conditions (21). oxidative stress also 
plays a role in the development of hypertension. 
Some studies have shown that oxidative stress has a 
greater effect on blood pressure in men (22). psycho-
social stress leads to an increased risk of developing 
hypertension (23). The expected results of patients 
with hypertension were obtained in those subjects 
who have over 30 years of work experience or who 
are between 45 and 60 years of age.

oxidative stress increases the risk of skin diseases 
and aging. inflammatory factors that occur in the 
middle of the oxidative process have a strong influ-
ence on the development of skin cancer (24). Some 
autoimmune skin diseases such as psoriasis, vitiligo, 
and alopecia may be associated with oxidative stress 
or imbalance of oxidative and antioxidant processes 
(25). elevated levels of daily stress can affect lower 
cortisol levels, which can result in a detrimental ef-
fect on skin disease and its treatment (26). This re-
search showed that in a large number of subjects 
skin changes occurred between the ages of 45 and 
60 after 30 to 40 years of work experience. There-
fore, it is impossible to clearly determine whether 
stress influenced the onset of the disease, which is 
supported by the perception of equal experience of 
stress by sick and healthy subjects.

The results of the questionnaire on stress in the 
workplace of hospital health workers show that the 
respondents cited small possibility of advancement, 
poor communication with superiors, and the inability 
to separate work and private life as not significantly 
stressful factors. it has been shown that a “healthy” 
work environment and mutual support of colleagues 
in the workplace lead to better efficiency at work and 
reduced stress levels, which in turn leads to better 
care (27). nurses in hospitals showed higher levels 
of stress than those outside hospitals (28). it has 
been shown that poor atmosphere in the workplace 
and the pressure of work result in higher dissatisfac-
tion of the staff, which matches the results of other 
studies. Hospitals should have organized training 
on stress management, regular meetings with col-
leagues and superiors, optimal shift work, and im-
proved occupational health safety conditions to keep 
nurses’ stress at an acceptable level (29). Some stud-
ies have shown that nurses are stressed by the ag-
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palicka v. evaluation of oxidative stress and inflam-
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20. Higashi y, Kihara y, noma K. endothelial dysfunc-
tion and hypertension in aging. Hypertens res. 
2012;35(11):1039–47. 

21. Sun Z. Aging, arterial stiffness, and hypertension. Hy-
pertension. 2015;65(2):252–6. 

22. lopez-ruiz A, Sartori-valinotti J, yanes ll, iliescu 
r, reckelhoff Jf. Sex differences in control of blood 
pressure: role of oxidative stress in hyperten-
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23. liu My, li n, li WA, Khan H. Association between psy-
chosocial stress and hypertension: a systematic re-
view and meta-analysis. neurol res. 2017;39(6):573–
80. 

24. Kruk J, duchnik e. oxidative stress and skin diseases: 
possible role of physical activity. Asian pacific J can-
cer prev. 2014;15(2):561–8. 

25. Shah AA, Sinha AA. oxidative stress and autoimmune 
skin disease. eur J dermatology. 2013;23(1):5–13. 
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gets under the skin: cortisol and stress reactivity in 
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2004;36(1):73–8. 

es. one disadvantage of this study is that it covers a 
large field and deals with general matters, but it can 
certainly be a starting point for further, more precise 
research.

it would be interesting to repeat this study in 10 to 
15 years. given that a large number of respondents 
could participate in the survey again, such a study 
would show whether the results remained the same, 
or whether they improved or worsened. in the repub-
lic of croatia, a small number of studies have been 
conducted on this topic, which is why the conclusions 
of this study cannot be generalized.
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Sažetak

Homeostaza u našem organizmu pokušava održavati 
stabilnost koja je važna za normalno funkcioniranje 
organizma. Alostatski mehanizmi dodatno pomažu 
u uspostavljanju te ravnoteže. Kronični stres izaziva 
složeno stanje u organizmu koje se naziva alostatsko 
opterećenje. Ako takvo opterećenje potraje, znatno 
se povećava rizik od nastanka neke bolesti. ovo 
istraživanje provedeno je anonimno u cilju utvrđivanja 
zdravstvenog stanja medicinskih tehničara i medicin-
skih sestara u neuropsihijatrijskoj bolnici „dr. ivan 
barbot” u popovači i njihova izloženost svakod-
nevnim stresorima na radnom mjestu. glavna svrha 
bila je ispitati vezu između stresa i zdravstvenog 
stanja medicinskih sestara u odnosu na spol, dob i 
staž. Sudjelovale su ukupno 142 medicinske ses-
tre. primijenjeni su zdravstveni upitnik i upitnik za 
stres na radnom mjestu. rezultati su pokazali da su 
najčešće bolesti od kojih boluju medicinske sestre 
kardiovaskularne bolesti, bolesti štitnjače, gastroin-
testinalne bolesti i alergije. Žene su pokazale veću 
osjetljivost na stres od muškaraca. najčešći stresori s 
kojima se medicinske sestre susreću na radnom mjes-
tu jesu neadekvatna osobna primanja, neadekvatni 
radni prostor i materijalna sredstva za rad, nedosta-
tak broja djelatnika, svakodnevne nepredviđene sit-
uacije, 24-satna odgovornost i administrativni poslo-
vi. najčešće bolesti ispitanika jesu kardiovaskularne 
bolesti, bolesti štitnjače, gastrointestinalne bolesti i 
alergijske bolesti. ovo istraživanje utvrdilo je poveza-
nost dobi, posljedično i radnog staža s vjerojatnošću 
oboljenja, iako i zdravi i bolesni percipiraju podjed-
naku razinu stresa. Manjkavost je ovog istraživanja 

PerCePCiJA StreSA i ObOlJeNJA MeDiCiNSkiH SeStArA i teHNičArA U PSiHiJAtriJi

što obuhvaća veliko područje i bavi se općenitim 
stvarima, ali svakako može biti polazište za daljnja 
preciznija istraživanja. i dalje ostaje mnogo otvorenih 
pitanja, što otvara potrebu za daljnjim istraživanjima i 
proučavanjem poveznice između stresa i bolesti.

ključne riječi: alostaza, alostatsko opterećenje, bolest, ho-
meostaza, medicinske sestre, stres
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Abstract

introduction. patient falls are a significant clinical 
problem, as the fall can result in disability and, in 
some cases, death. The fall affects the patients’ qual-
ity of life, prolongs hospitalization, and increases the 
cost of treatment. falls are the result of interaction 
between various factors. in the hospital setting, falls 
are considered adverse events. 

Aim. To determine the number of patients’ falls at 
the clinical institute for rehabilitation and ortho-
pedic Aids of the University Hospital centre Zagreb 
(UHc Zagreb) between September 1, 2019, and feb-
ruary 29, 2020. 

Methods. The data was extracted after the event 
from the Hospital information System (nursing re-
cords) and then processed. The study included 212 
patients with limb amputations (both sexes) who 
were hospitalized in the clinical institute for reha-
bilitation and orthopedic Aids. 

results. The results showed that patients with limb 
amputations have a risk for falls when doing reha-
bilitation for their primary diagnosis. of the 212 pa-
tients admitted, 209 were at risk of falling according 
to the Morse falls Scale, but of the total number of 
patients, only 2 fell. 

Conclusion. patients with limb amputations have a 
higher risk of falls. The retrospective study shows 
that despite the increased risk of falls, the actual 
number of falls is very small. This shows that the 
medical staff are doing excellent work. 

croat nurs J. 2021; 5(1): 67-73
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ing the bathroom). After amputation, patients have 
a disturbed sense of balance, and so when they get 
up, they often forget that they do not have a leg, and 
thus a fall happens, possibly causing an injury. be-
cause of pain in the remaining part of the leg, but al-
so because of phantom pain, patients use pain medi-
cation that can also disturb their sense of balance. 

incorrect use of walking aids (crutches, walker, wheel-
chair) is also a contributing factor, increasing the risk 
of falls in patients with amputations. interventions in 
amputees are primarily focused on day-to-day train-
ing in overcoming obstacles, properly using a wheel-
chair, getting out of bed and walking with crutches 
or a walker, properly performing bed-to-wheelchair, 
wheelchair-to-toilet transfers to prevent falls. inter-
ventions must be adjusted to each patient individu-
ally, depending on specific personal characteristics. 

Adjustment of interventions and the human factor 
are sometimes not enough to prevent a fall, thus in 
the clinical institute, special attention is given to the 
adaptation of amputees’ rooms, according to the or-
dinance on ensuring the accessibility of buildings for 
people with disabilities and reduced mobility, which 
justifies its purpose. The installation of transfer aids, 
the adjustment of bathrooms and toilets, the provi-
sion of flat surfaces and the reduction of barriers all 
lead to better living conditions for patients in the 
ward, and to a reduction in the risk for falls (2,5).

Consequences of a fall
falls in hospital settings are caused by unadapted 
environments and the patients’ altered state of 
health. possible consequences mostly affect the pa-
tients themselves –their mental and physical health 
– but they can also affect health workers who were 
working at the time of the fall. The medical institu-
tion also feels the consequences of the fall, because 
of prolonged hospitalization and increased cost of 
health care.

consequently, falls lower the quality of life, making 
the patients dependent on certain everyday activi-
ties that they had hitherto done on their own. Anxi-
ety, depression, fear of repeated falling, loss of self-
confidence, and independence can occur – in short, 
the patient becomes dependent on other people’s 
help, which affects the whole family. 

injuries in hospital settings that are the result of a 
fall, can be divided into several categories:

introduction

The World Health organization defines a fall as an 
event which results in a person coming to rest in-
advertently on the ground or floor with the inabil-
ity to get up, and which occurs under circumstances 
affected by many factors that affect stability (1). in 
hospital settings, falls represent a significant clini-
cal problem because they often result in injuries, 
thereby extending the duration of hospitalization 
and increasing the cost of treatment. More than 70% 
of falls occurred in rooms, when moving into a bed, 
chair, or wheelchair, and 19% when moving patients 
from a bed to the bathroom and vice versa (1). 

in patients with amputations, the energy expendi-
ture required for walking, both without and with a 
prosthesis, plays a major role. The reason for this is 
the increased metabolic oxygen consumption, which 
is up to 70 times higher in people with above-the-
knee amputations, and 40 times higher than normal 
in below-the-knee amputations. Although the data 
could suggest that the risk of fall is greater in pa-
tients with above-the-knee amputations, in everyday 
work we more often see falls occurring in patients 
with below-the-knee amputations. This is especial-
ly true in younger patients who overestimate their 
sense of balance and their capabilities (2). A study 
conducted in the UK showed that the incidence rate 
of falls among amputated patients was 32%, while 
another study in canada showed an incidence rate of 
20.5% (3). vu et al. cite diabetes and below-the-knee 
amputations as decisive factors in the risk of fall (4). 

Fall prevention in patients with lower 
limb amputation
The clinical institute for rehabilitation and orthope-
dic Aids conducts primary and secondary prosthesis 
provision and rehabilitation, providing patients with 
walking aids such as prostheses, crutches, or walk-
ers. When prosthesis provision is not possible, pa-
tients are provided with a wheelchair. 

After amputation, patients encounter many difficul-
ties in everyday life, such as mental and physical 
adaptation to the new situation, overcoming numer-
ous obstacles, returning to daily activities, adjusting 
environmental conditions (reducing obstacles such 
as thresholds, carpets, electrical installations, adjust-
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•	 no visible injury,

•	 minor injury – hematoma, scratches, 

•	 moderate injury – fractures, sprains, injuries 
that require suturing or immobilization, 

•	 serious injury – surgical treatment or transfer 
to an icU due to a life-threatening injury is re-
quired, 

•	 death (6).

Aims
1. To determine the number of patient falls, the 

consequences of a fall, and whether the fall 
was reported as an adverse event to the de-
partment for Health care Quality Assurance 
and improvement. 

2. To determine whether the patient is assessed 
according to the Morse scale during admission 
to the clinical institute and whether a nurs-
ing care plan is written when the assessment 
shows there is a risk for a fall.

Methods

A retrospective study on a sample of 212 patients 
with amputated lower limbs was conducted at the 
clinical institute for rehabilitation and orthopedic 
Aids of the UHc Zagreb between September 1, 2019, 
and february 29, 2020. The study was approved by 
the hospital’s ethical board. The data was retrieved 
from the Hospital information System that serves as 
the operative iT system in the clinical institute for 
rehabilitation and orthopedic Aids of the UHc Za-
greb.

The study included 212 persons with limb amputa-
tions (both sexes) who were hospitalized in the clini-
cal institute for rehabilitation and orthopedic Aids 
of the UHc Zagreb during the study period. 

fall risk assessment was conducted using the Morse 
scale, which uses six variables to easily and quickly 
calculate the risk of fall (8). The Morse scale param-
eters include previous falls, other medical diagnoses, 
mobility aids, presence of an iv-line, posture/move-
ment, and mental status of the patient. The score can 

be between 0 and 125 points. The result is interpret-
ed in the following way: 

•	 45 points and over – high risk

•	 25 – 44 points – moderate risk 

•	 0 – 24 points – low risk (7).

The data is shown in a table. 

results

The study included 122 men and 90 women, which 
corresponds to the prevalence of amputations both 
in croatia and globally, where more males than fe-
males have cardiovascular problems. According to a 
report from the croatian Health insurance fund (HZ-
Zo) from 2019, amputees are 60% male, and 40% 
female (8).

Most respondents belonged to the age group be-
tween 61 and 80, i.e., 124 respondents. The average 
age of respondents was 61,88. The age range was 
from 10 to 93 (Table 1). 

Table 1. respondent characteristics according to 
gender and age

respondent 
characteristics N % 

Gender 

Male 122 58 

female 90 42 

Total 212 100 

Age 

1– 40 years 18 8

41– 60 years 50 24 

61– 80 years 124 58 

81– 100 
years

20 10 

Total 212 100 

during the 6-month study period, 48 out of the 212 
respondents received primary prosthetic provision 
and rehabilitation, while 164 received secondary 
prosthetic provision and rehabilitation. 
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According to hospitalization duration, we distributed 
the patients into 5 categories: 45 patients were hos-
pitalized up to 10 days, 119 patients were hospital-
ized between 11 and 20 days, 17 patients were hos-
pitalized between 21 and 30 days, and 31 patients 
spent more than 31 days in the hospital.

Most patients had a below-the-knee amputation.

Table 2. respondents with regard to the type of rehabilitation, length of hospitalization and type of 
amputation

respondent characteristics N % 

rehabilitation 

primary 48 23 

Secondary 164 77 

Total 212 100 

Duration of hospitalization

1 – 10 days 45 21 

11 – 20 days 119 56 

21 – 30 days 17 8

31 or more days 31 15

Total 212 100 

Amputation 

Above-the-knee 88 42 

below-the-knee 94 44 

bilateral below-the-knee 24 11.5 

bilateral above-the-knee/
below-the-knee and above-the-

knee
5 2.5

Total 212 100 

Table 3. respondents according to the Morse scale assessment and the nursing care plan

Morse scale, nursing care plan N % 

Morse scale

High risk 209 98 

Moderate risk 3 2 

low risk 0 0 

Total 212 100 

Nursing care plan

yes 209 98 

no 3 2 

Total 212 100 

on admission, all patients had a Morse scale assess-
ment done. for all patients with a risk for fall accord-
ing to the Morse scale assessment, a nursing care/
fall risk plan was written, and carried out during the 
patient’s stay on the ward.

The score range on the Morse scale varied between 
35 and 75 points, with most patients, 153 of them, 
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having a point score of 75. of all the patients, 3 of 
them had a moderate fall risk, so for them, a nursing 
care plan was not written (Table 3). 

The number of amputees with recorded falls during 
hospitalization at the clinical institute for rehabilita-
tion and orthopedic Aids was 2, i.e., 1%. both were 
reported to the department for Health care Quality 
Assurance and improvement, with the outcome in 
the two patients being:

1. The first patient, who was undergoing primary 
prosthetic rehabilitation for below-the-knee 
amputation, fell on the balcony of the patient’s 
room, where he stumbled. The patient hit his 
right shoulder, right leg, and left knee. He had 
also strained his back. X-rays showed no frac-
tures or strains. After 2 days of rest with cryo-
therapy and analgesics, the patient continued 
his rehabilitation.

2. The other patient, a female, also undergoing 
primary prosthetic rehabilitation for above-
the-knee amputation, slipped from her wheel-
chair while opening the room door and fell on 
her right arm. An X-ray revealed anterior dis-
location of the shoulder. repositioning was 
performed, and a control X-ray revealed a sus-
picion of a humerus head fracture without dis-
placement. The patient was discharged home 
in good general condition with status post 
luxatio humeri dex, fractura capiti humeri l. 
dex. after two days of observation in the ward, 
with immobilization and recommendations for 
further treatment.

Discussion

The study assessed amputee falls at the clinical 
institute for rehabilitation and orthopedic Aids of 
the UHc Zagreb on a sample of 212 respondents. 
of these, 122 were male and 90 were female. The 
larger number of men is in line with data from the 
World Health organization and the croatian institute 
for public Health, which show that the number of 
men with lower limb amputation, and vascular sys-
tem diseases is higher than the number of women, in 
a ratio of 60% to 40% (2). Age is an important predic-

tor for falls in patients with lower limb amputation, 
as indicated by the average age of patients, between 
61 and 80 years of age. A patient’s age affects the 
expected increase in amputations, doubling the risk 
for amputation in persons over 65 years of age (5). 

Although studies indicate that a fall risk is associ-
ated with the level of amputation, given the small 
number of falls in our study, we cannot conclude 
whether the fall occurs more frequently in patients 
with above-the-knee amputation. namely, in our two 
fall cases, one was a patient with a below-the-knee 
amputation, and the second one was a patient with 
an above-the-knee amputation. 

out of 212 patients, 209 had a high risk of fall ac-
cording to the Morse scale. for all patients with a risk 
for fall according to the Morse scale a nursing care 
plan was written. The plans were carried out during 
the whole rehabilitation period, i.e., the duration of a 
patient’s hospital stay is equivalent to the duration 
of the plan implementation. 

Steinberg et al. discovered that patients with a lower 
limb amputation have an increased risk of falls in all 
rehabilitation phases (9). They state that healthcare 
professionals must be aware of the risk of falls when 
caring for people with limb amputations and work 
daily to reduce the risk factors that lead to falls. 

Hunter et al. had similar results. They also found that 
people with lower limb amputation have an increased 
risk and that risk factors vary depending on the stag-
es of rehabilitation. They also stated that falls also 
occur after the discharge of patients, mostly during 
the first year following the limb amputation (10). 

our data suggests that both patients fell during pri-
mary prosthetic rehabilitation, but it is difficult to 
determine to what extent the rehabilitation phase 
affected the fall, because of the short patient moni-
toring period and just two falls during the monitoring 
period.

Conclusion

given the lack of research related to falls, the clini-
cal institute for rehabilitation and orthopedic Aids 
of the UHc Zagreb conducted a retrospective study 
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on a sample of 212 patients with lower limb amputa-
tions. The study showed that a larger number of men 
were in rehabilitation for limb amputation and that 
the majority of patients was elderly. 

on admission to the ward, all patients were assessed 
using the Morse scale, and in accordance with the 
score, a nursing diagnosis stating the risk of fall 
was written for all patients who had a risk of fall-
ing. during the study period, two cases of falls oc-
curred. both falls were reported to the department 
for Health care Quality Assurance and improvement. 
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Sažetak

Uvod. pad pacijenta predstavlja znatan klinički prob-
lem, jer kao posljedica pada može nastupiti invalid-
nost, a u nekim slučajevima i smrtni ishod. pad utječe 
na kvalitetu života pacijenata, uzrokuje produljenje 
boravka u bolnici te povećava troškova liječenja. pad 
nastaje kao posljedica interakcije brojnih čimbenika. 
U bolničkoj zdravstvenoj ustanovi pad spada u 
neželjene događaje.

Cilj. Utvrditi broj padova pacijenata unutar Kliničkog 
zavoda za rehabilitaciju i ortopedska pomaga-
la Kbc-a Zagreb u periodu od 1.  rujna  2019. do 
29. veljače 2020.

Metode. podaci su uzeti retrogradno iz biS sus-
tava (sestrinska dokumentacija) te su obrađeni. 
istraživanje je uključivalo 212 pacijenata s amputaci-
jom udova (oba spola) koji su u navedenom periodu 
hospitalizirani u Kliničkom zavodu za rehabilitaciju i 
ortopedska pomagala.

rezultati. rezultati su pokazali da pacijenti s am-
putacijom udova prilikom dolaska na rehabilitaciju 
zbog svoje primarne dijagnoze imaju rizik za pad. od 
212 zaprimljenih pacijenata 209 ih je imalo rizik za 
pad prema Morse skali, a od ukupnog broja pacijenata 
samo su dva pacijenta pala.

Zaključak. pacijenti s amputacijom udova imaju 
povećani rizik za pad. retrospektivno istraživanje 
pokazuje da je usprkos povećanom riziku za pad broj 
padova u pacijenata malen. To ukazuje na kvalitetan 
rad svih zdravstvenih djelatnika.

riZik ZA PAD PACiJeNAtA S AMPUtACiJOM UDOVA NA kliNičkOM ZAVODU ZA 
reHAbilitACiJU i OrtOPeDSkA POMAGAlA kbC-a ZAGreb

ključne riječi: pad, rizik za pad, Morse skala, amputacija 
udova
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The Role of Perforin

Abstract 

Some literature reviews have been carried out about 
the role of perforin in medicine. The first step in-
volved a systematic search to identify relevant 
studies published between 2001 and 2019 in the 
following electronic databases - ebScohost, Sco-
pus, Science direct, Web of Science, and elsevier. by 
analyzing the available literature, it can be conclud-
ed that perforin plays an important role in cytoxical 
activity of natural killer cells (nK) and cd8+ T cell. 
nK and cd8+use the same mechanism for destroy-
ing target cells. This article cites the disease he-
mophagocytic lymphohistiocytosis (HlH) which is 
characterized by heavy abnormalities in the immune 
system. The point is that this disease is caused by 
perforin gene mutation. The key is the application 
of properly sensitized dendritic cells (dcs) because 
they are effective in immunotherapy against cancer. 
it may be effective in γ-irradiated colon cancer cell 
lines HT-29. growth hormone-inhibiting hormone 
(giH) induces maturation and activation of dcs. in 
that way, giH-dcs shows increased cytotoxic activ-
ity and higher perforin and granzyme expression. So, 
this means that theoretical research has shown that 
efficient activity against cancer is induced when dcs 
are sensitized with γ-irradiated cancer cells. in that 
way, through a direct increase of cytotoxicity and 
indirect T cell activation,there can beanti-tumor ac-
tivity. it is suggested to continue scientific research 
about the role of perforin in the future.
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introduction

perforin is a glycoprotein responsible for forming-
pores in cell membrane softargeted cells. An anno-
tation about the structure and function of human 
perforin was announced in 2010 (1). its structure 
and mechanism are described in detail in the paper 
published by Monash University researchers in 2010.
Jules brodet,a nobel prizeman, published the first hy-
pothesis about the forming pores of targeted cells as 
apart of the immune response (2). natural killer cells 
(nK) and cd8+positive T-cells are the main sources 
of perforin. Meanwhile, cd4+ positive T-cell is also 
capable of expressing a low quantity of perforin, 
when classical cytotoxic is not efficient or distressed 
(3). Much attention is dedicated to their role in the 
immune response to bacterial and viral infections, 
immune surveillance, and immunopathology. besides 
that, perforin is involved in the pathogenesis of auto-
immune diseases and alogen rejection of transplant 
organs (2). 

figure 1. Perforin
Source: Shutterstock.com

figure 1. represents cytotoxic T lymphocyte which 
shows the cytotoxic substances, perforin and gran-
zyme, in 3d illustration.

furthermore, the purpose of this article is to under-
stand the importance of perforin in medicine. The ra-
tionale of this article is to conduct further research 
about the role and use of perforin for medical pur-
poses, as well as to motivate for further research and 
education about the role of perforin.

Methods

The author systematically reviewed the literature us-
ing different scientific and medical literature. natio-
nal library of Medicine (nHi) was mostly used, as well 
as the articles published between 2001 and 2019 in 
bibliographic databases ebScohost, Web of Science, 
Science direct and elsevier. its structure and mecha-
nism are described in detail in the paper published by 
Monash University’s researchers, in detail, in 2010. 
Jules brodet, a nobel’s prizeman, published the first 
hypothesis about the forming pores of targeted cells 
as a part of the immune response. The reviewed arti-
cles were obtained by using the following keywords: 
perforin, lymphocytes, target cell, T cell, natural killer 
cell, granzymes. The author then used these areas 
to develop a list of keywords and searched for these 
terms in conjunction with the keyword „perforin“.

the structure of perforin

perforin is 60-70 kda glycoprotein. The national pro-
tein database indicates that it has 555 amino acids, 
which should give it about 70 kda[2]. one perforin 
molecule consists of four domains, including two (n-
terminal and c-terminal) which are typical for perfor-
in and connected with its biological functions. Two 
other domains, located in the center of the molecule, 
are 20% homologous on the analogous domains in 
the molecular addendum (c6, c7, c8, and c9) (4). one 
of the homologous domains contains the sequence 
which enables forming two β- chains and one α-helix 
structure. it is a hydrophobic domain and it may be 
connected with the lipid membrane of the targeted 
cell. besides, perforin consists of cysteine because it 
is a rich domain which is homologous with low-den-
sity lipoprotein (ldl), receptor b type, and forerun-
ner for epitel growth’s factor (1). The same author 
cites: „A 14-nm channel is formed by approximately 
20 perforin molecules; however, it was shown that 
even 3-4 perforin molecules are able to form an ef-
ficient pore“ (2). A polymerized molecule of perforin 
makes cylindrical and hydrophobic channels that en-
able free, unselective, and passive transport of ions, 
water, small molecules surfactants, and enzymes. As 
a consequence, channels disturb protective barriers 
of the target cell and destroy the integrity of the tar-
get cell (6).
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Also, the phenotypic and functional changes in hu-
man dcs sensitized with γ-irradiated colon cancer 
cell-line HT-29 (giH) was investigated by Sun Kyung 
et al. giH-sensitized dcs showed increased cytotoxic 
activity against HT-29 through higher expression of 
perforin and granzyme b. They further induced ex-
pression of effector cytokines, cytotoxic molecules, 
and mucosal-homing receptor in autologous T-cells. 
conclusively, these results suggest that effective 
anti-cancer activity is induced when dcs are sen-
sitized with γ-irradiated cancer cells via both direct 
augmentation of the cytotoxicity and indirect activa-
tion of T cells. gamma-irradiation-induced apoptotic 
cancer cell-line HT-29 (giH) induced maturation and 
activation of dendritic cells (dcs). The other conclu-
sion of the research showed that giH-sensitized dcs 
showed an enhanced cytotoxic activity against live 
HT-29, that giH-sensitized dcs activated autologous 
T cells to express cytokines, cytotoxic molecules, and 
mucosal-homing receptors, and dcs sensitized with 
gamma-irradiated cancer cells could be an effective 
anti-cancer therapeutic (7).

the role of perforin
perforin can be polymerized and it can form channels 
in in the targeted cell membrane. perforin polymeri-
zation and pore formation require ca2+ ion. They are 
responsible for the transformation from unactive, 
globular form to active perforin which afterward can 
be infiltrated in the cell membrane. The processes of 
embedding and polymerization depend on different 
factors, including temperature, platelet-activating 
factor (pAf), and the activation of membrane recep-
tors. calreticulin is an important cytolytic granules’ 
enzyme that has a role in supporting perforin pro-
tein. it protects from activation and degradation in 
the way that keeps in glomerular form. it is bounded 
by ca2+ and inhibited spontaneous perforin polym-
erization inside granules. perforin binds target cells 
through membrane phospholipids. phospholipids can 
bind ca2+ ions and increase perforin affinity for the 
target cell membrane.

The pores formed by perforin interfere with the cell 
membrane and allow free influx and efflux of ions and 
polypeptides. As a result, ion homeostasis is disrupt-
ed and necessarily leads to the development of tonic 
shock. indirectly, activation of proapoptotic pathways 
and dnA degradation leading to cell death is induced 
(5). calcium ions can be responsible for inhibition of 
perforin polymerization and can cause blockage of 

transmembrane channels. That kind of phenomenon 
is observed in low pH and increased concentration 
of calcium ions. protein S inhibits perforin.protein S 
is a glycoprotein which inhibits lythical activities for 
complementary components.because of structural 
homology between components for perforin comple-
ment and c9, protein S can inhibit perforin functions. 
protein S binds on the perforin spot at the cell mem-
brane and therefore inhibits the creation of pores (6).

perforin plays an important role in cytotoxic activity 
of natural killer cells (nK) and cd8+ T cell. nK and 
cd8+ use the same mechanism for destroying cell 
membranes but the activation ways differ. nK cells, 
unlike cd8+ cells show spontaneous cytotoxicity to-
wards target cells. This depends on perforin and dis-
charge of granzyme b. The first step in the cytotoxic 
process is the identification of the target cell which 
can be specific (in the case of T cd8+ cell). Unlike T 
cells, nK cells do not identify major histocompatibility 
complex(MHc) bounded antigens. The next step is the 
formation of lithic synapses between effectors and 
the target cells. The contact between these two cells 
makes changes in the structure of the effector cell. 
cell organelles (such as microtubules, Aparati golgi, 
and cytological granules) are translocated toward the 
synapse. The released granules contain perforin and 
granzyme b which are involved in the cytotoxic reac-
tion in the target cells (8). nK cells and cytotoxic cells 
are resistant to other cytotoxic nK cells’ activities. 
The inhibition of pore formation in these cells is most 
likely connected with decreased binding of perforin 
on the surface of their cell membrane.

figure 2 shows cytotoxic T cellwhich regulates im-
mune responses, releases the perforin and gran-
zymes, and attacks infected or cancerous cells. 
Through the action of perforin, granzymes enter the 
cytoplasm of the target cell and lead to apoptosis cell 
death.

The most sensitive method for intracellular perforin 
detection is flow cytometryflow cytometry enables 
the proof that there is a perforin expression through 
superficial tags which identify specific cell popula-
tion. Also, flow cytometry is used to validate per-
forin colocalization with granzyme b in cytotoxic 
granules polarized to the immunological synapse, 
and to assess the expression of perforin in cytotoxic 
T lymphocytes at various stages of activation. The 
sensitivity of this technique also allowed to distin-
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guish perforin levels in prf1(+/+) and prf1(+/-) mice 
(22). Hemophagocytic lymphohistiocytosis (HlH) is 
a disruption characterized by heavy abnormalities 
connected with uncontrolled hyperactivation in the 
immune system. family (Hemophagocytic lympho-
histiocytosis) HlH can be caused by a characteristic 
perforin gene mutation. it proves that gene short-
comings cause the lack of perforin. it can be a signifi-
cant cause of HlH development, that is why, perforin 
expression in cd16 +cd56+ nK cells is included in 
the HlH diagnosis protocol (10).

Meanwhile, partial lack in perforin production can 
be the cause of increased sensitivity to hematologi-
cal malignancies development (leukemia and lym-
phoma). detailed analysis of patients with mutation 
prf1 and with postponed symptoms typical for HlH, 
(Hemophagocytic lymphohistiocytosis) showed that 
half of the examined patients had developed pri-
mary hematological diseases. The cytometric analy-
sis showed that abnormal binding of perforin on the 
target cell (neoplastic cell) is the main resistance 
mechanism to perforin. The mutation in both perfor-
in’s allele gens may be the cause of uncontrolled lym-
phoproliferation. research on knockdown mice model 
showed that those animals were more vulnerable to 
neoplastic diseases than those with normal perforin 

content. it confirms the significant role of perforin-
dependent cytotoxic mechanisms in the anti-tumor 
response. The role of perforin and granzyme b in in-
hibiting tumor growth and disease progression sug-
gests that this mechanism may become a therapeu-
tic target in the future (11).

Colorectal cancer
A host against a tumor is thoroughly confirmed in 
the defense mechanism in the content for the role 
of tumor-infiltrating lymphocyte (white blood cell 
that has migrated to a tumor, Til). it is known that 
cytotoxic lymphocytes cTland nK directly kill tumor 
cells.in the tissue of perforin, cancer can be extract-
ed from cTl (cytotoxic T lymphocytes) and nK cells 
and have an important role in antitumor activity. 

in colorectal cancer stroma, perforin (prf) cells have 
been more numerous nearby tumor infiltration than in 
normal mucosa membrane. Also, the number of pore-
forming protein (pfp) cells have decreased following 
tumor progression. double coloring of pfp+cells has 
shown that pfp in Til (tumor-infiltrating lympho-
cyte) mainly produces cd8+ cells but not cd16 cells 
which were a different medical finding from that 
from pbl (peripheral blood lymphocyte). nakanishi 
et al. explain that pfp+ cells were most numerous in 
dukes A and decreased in number according to the 
progression of tumours (12). The pfp+ cells in Til 
exhibited the same phenotypes as those in pbl but 
the pfp+ cells were more numerous in cd8+ cells 
than in cd16+ cells at all stages. This study repre-
sents the first evidence that pfp is mainly secreted 
from cd8+ cells in tumour tissues. it is hypothesised 
that the decrease in the number of pfp+ cells in ac-
cordance with tumour progression may reflect the 
suppression of the hosts local immunity (12).

in that way, this supports previous reports that cd 
cells have an important role in curbing tumor growth 
(15). A lot of researchers reported that the number of 
cd8+ cells or cd16 cells in Til has got the tendency 
to be reduced in progressive cancer (13). pfp can al-
so have an important role in the defense mechanism 
against cancer in coordination with other factors. The 
data about nK cells in periferal blood of the patients 
with colorectal carcinoma can be found in the litera-
ture in the national library in Medicine (niH). The 
number of nK cells in periferal blood is significantly 
reduced in patients with disseminated cancer forms. 
Meanwhile, there are contradictory data about the 

figure 2. Cancer and cytotoxic t cells
Source: 123rf.com
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reduction and increase of nK cells in periferal blood 
of patients with colorectal cancer. furthermore, fol-
lowing data from carlsten et al., 1-2 % nK cells of 
the donors with a good health status have superfi-
cial term cd107a. it is a study mentioned (14) in the 
literature that an occurrence of cd107a on the sur-
face is believed as a sign of nK cells degranulation 
and a patient’s malignant tumor response to intrinsi-
cal environmental factors. The functional activity of 
periferalnK cells in the patient with cancer is more 
significantly changed in comparison with the donor 
of a good health status. namely, the percentage of 
cd56+cd107a+gb–pf cells is reduced, otherwise 
the percentage of cd56+cd107a+gb+pf+ cells is 
increased. The population of cd56+cd107a+gb–pf 
cells should have to be thought of as a group of func-
tionally incorrect cells. These cells do not contain 
active cytotoxic enzymes in granulations whereas 
superficially expressed 107a protects nK cells from 
apoptosis after degranulation (14,15).

Conclusion

perforin is a cytotoxic protein thatlymphocytes se-
crete to destroy virus-infected cells and tumor cells. 
it also plays an important role in the activity of cy-
totoxic T cells and natural killer cells as it causes a 
series of abnormal body cells and an elimination of 
cells infected with the virus and tumor. Upon de-
granulation, prf inserts itself into the target cell’s 
plasma membrane, forming a pore, in accordance 
with research of l.-f. Wang et al..The subsequent 
translocation of pro-apoptotic granzymes (including 
granzyme b, A, M et al.) into the cytoplasm provides 
the proteases with access to numerous protein sub-
strates that promote apoptosis after cleavage. These 
proteases are believed to be the main executioners 
of target cell apoptosis. Although the prf and gran-
zyme components are both critical to this process 
and in some way involved in inducing cell death in 
target cells, the inhibition of tumor growth could 
still be efficient in granzyme-deficient mice. it is un-
clear whether prf alone can suppress tumors. in this 
study, we discovered that forced ectopic expression 
of prf alone, in the absence of granzymes, could 
mediate cell death in cancer cells. Although prf and 

granzyme’s components are critical for this kind of 
process and in some way, cause cell death in the tar-
get cell and inhibit tumor growth. it is not clear that 
prf can suppress tumors alone, Takinginto consid-
eration scientific facts,it may be possible to use prf 
as pro-apoptotic gen for anti-tumor therapy (17).

digestive malignancies still occur at persistently 
high rates, and disease progression in these kinds of 
cancers is associated with the escape of tumor dis-
ease surveillance.

So, nK cell dysfunction can be responsible for this 
phenomenon, but there is no clear explanation about 
the relationship between tumor immune surveillance 
in digestive malignancies and nK cell dysfunction.

it is clear that mutation of function loss in genetic 
prf decoding significantly reduces the ability of cy-
totoxic T lymphocytes and natural killer cells to kill 
target cells by that way causing immunosuppression 
and impairing the immune system (18).

it is not yet proven that nK cells have a key role in 
suppression of the development of spontaneous 
metastases in patients with cancer. despite a wide 
range of studies, it has not yet been clear whether 
nK cells play a key role in suppressing the develop-
ment of spontaneous metastases in cancer patients. 
despite a wide range of studies, it remains unclear 
to date to what extent primary tumor growth along 
with the formation of distant metastases and nK cell 
activity affect each other.

The increase of primary tumor’s size in patients with 
colectoral carcinoma results in the increased share 
of activated periferal blood nK cells, cytolytic gran-
ules which contain enzymes gb and pf. even though 
besides producing lymphogenic metastases, hema-
togenic metastases in the liver as the main form 
of cancer progression for colectoral carcinoma, the 
presence or absence of lymphogenic spread, has no 
significant impact on perforin quantity and nK cell 
subpopulation (19).

properly sensitized dendritic cells (dcs) may also be 
effective in immunotherapy against cancer. it may be 
effective in γ-irradiated colon cancer cell lines HT-29 
(giH, growth hormone-inhibiting hormone). growth 
hormone-inhibiting hormone induces maturation 
and activation of dcs. in that way, giH-dcs shows 
increased cytotoxic activity and bigger perforin and 
granzyme expression. Arguably, these results show 
that efficient activity against cancer is induced when 
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dcs are sensitized with γ-irradiated colon cancer. in 
that way, through a direct increase of cytotoxicity 
and indirect T cell activation so we may act in an anti-
tumor way (20).
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Abbrevations

c terminal- the end of the peptide chain carrying the 
free alpha carboxyl group of the last amino acid, con-
ventionally written to the right

c6- complement component 6 (c6 protein) in the 
complement cascade system of immune proteins (na-
tive immunity)

c7- c7 protein, engineered transcription factors

c8- c8 complex, three proteins involved in the com-
plement system (part of the immune system)

c9- c9 (complement component 9), a protein

ca2+- A gene on chromosome 8q22 that encodes 
an isoenzyme of carbonic anhydrase, a zinc metal-
loenzyme that catalyses the reversible hydration of 
carbon dioxide. carbonic anhydrase 2 is essential for 
bone resorption and osteoclast differentiation

cd 107a- cluster of differentiation 107a

cd 16- cluster of differentiation 16

cd 4-cluster of differentiation 4

cd 56- cluster of differentiation 56

cd 8 T- cluster of differentiation 8 trombocyte

cTl-  cytotoxic T-lymphocyte (immunology)

dnA- deoxyribonucleic acid

dcs- dendritic cells 

giH- growth hormone-inhibiting hormone

HlH- Hemophagocytic lymphohistiocytosis

ldl- low-density lipoprotein (biochemistry)

MHc- major histocompatibility complex, minor histo-
compatibility complex.

n terminal-the amino (nH2) end of a polypeptide 
chain, conventionally written to the left

nK-natural killer cell

pAf- platelet-activating factor

pbl- peripheral blood lymphocyte

pfp-phosphate; phosphotransferase (pfp is an ex-
clusively cytosolic enzyme that catalyses the phos-
phorylation of fructose-6-phosphate to fructose-1,6-
bisphosphate in the glycolytic direction, and the 
de-phosphorylation of fructose-1,6-bisphoshate to 
fructose-6-phosphate in the gluconeogenic reaction)

prf- platelet rich fibrin 

pfr – poreforming protein 

Til- Tumour-infiltrating lymphocyte, a white blood 
cell that has migrated to a tumour
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Sažetak

istražena je literatura o ulozi perforina u medicini. 
prvi je korak bio sustavno pretraživanje tako da se 
prepoznaju relevantne studije koje su objavljene od 
2001. i 2019. u sljedećim elektroničkim bazama: 
ebScohost, Scopus, Sciencedirect, Web of Science 
i elsevier. Analizom dostupne literature zaključuje 
se da perforin igra važnu ulogu u citotoksičnoj ak-
tivnosti prirodnoubilačkih stanica i cd8+ stanica. 
prirodnoubilačke stanice i cd8+ služe se istim me-
hanizmom za uništenjem ciljnih stanica. U ovom radu 
navedena je bolest hemofagocitičnalimfohistiocito
za (HlH) koju obilježavaju iznimne abnormalnosti u 
području imunosnog sustava. poanta je u tome da 
ovu bolest uzrokuje genska mutacija perforina. Ključ 
je u primjeni pravilno senzibiliziranih dendritičnih 
stanica (dcs) koje mogu biti također učinkovite u imu-
noterapiji protiv raka. giH inducira sazrijevanje i akti-
vaciju dcs. giH-dcs pokazuju povećanu citotoksičnu 
aktivnost te veću ekspresiju perforina i granzima. 
Teorijska istraživanja pokazala su da je učinkovita 
aktivnost protiv raka inducirana kada se dcs senzibi-
liziraju s γ-ozračenim stanicama raka. Tako se putem 
izravnog povećanja citotoksičnosti i neizravne akti-
vacije T-stanica možda još može djelovati antitumor-
ski. predlažem da se nastavi znanstveno istraživanje 
o ulozi perforina u budućnosti.

UlOGA PerFOriNA

ključne riječi: perforin, limfociti, ciljna stanica, granzimi, 
literatura



Abstract

introduction. Two-thirds of primary care patients 
with depression also have somatic symptoms pres-
ent, making detection of depression more difficult. 
primary health care is the first level of screening 
for depression, and early detection is key to treat-
ment success. Anxiety also has a high comorbidity 
rate with chronic pain conditions. generalized anxi-
ety disorder (gAd) is common among patients with 
“medically unexplained” chronic pain and chronic 
physical illness and is also a predictor of chronic mus-
culoskeletal pain after trauma. belonging to different 
ethnic groups and ignorance of these differences by 
primary care physicians can be an obstacle to good 
health care, especially early recognition of depres-
sive symptoms.

Aim. The aim of this proposed, systematic work was 
to draw conclusions from empirical research deal-
ing with the processes involved in the examination 
of depression, anxiety, and chronic non-malignant 
pain. The research question for this review paper 
was to examine the correlation of depression and 
anxiety with chronic non-malignant pain. The aim 
was to examine the role of primary health care in 
recognizing, preventing, and treating depression and 
anxiety in patients with chronic non-malignant pain, 
and whether there is a difference in the correlation 
between depression, anxiety, and chronic non-malig-
nant pain according to ethnicity.

Methods. Methods for identifying the study were 
derived from the Medline database (via pubMed). 
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The analysis included all scientific papers in english, 
regardless of methodology, published since 2011. 
The papers dealt with the correlation between de-
pression, anxiety, and chronic non-malignant pain, 
and included the population of primary care patients 
over 18 years of age who suffer from chronic non-
malignant pain and at the same time have symptoms 
of depression and anxiety present or are members of 
ethnic groups. 403 articles were found, original and 
review papers, of which, after a detailed reading, 10 
were selected that meet the inclusion criteria for the 
purposes of this review.

results. depression and anxiety are significantly 
more present in people with chronic pain (23%), 
compared to those who do not have chronic pain 
(12%). The most common is chronic musculoskeletal 
pain, with one-third of patients having depression. 
depression and anxiety are significantly associated 
with the intensity and duration of pain. chronic pain 
and depression also differ according to ethnic groups, 
with cultural differences and language barriers being 
a barrier to early detection of depression.

Conclusion. depression is the most common men-
tal health disorder associated with chronic pain. it 
is extremely important to treat both depression and 
pain, in order to prevent the development of severe 
depression and chronic pain at an early stage. The 
integrated program at the level of primary health 
care is expected to have positive effects on both the 
physical and mental condition of patients. cultural 
differences and ethnicity, which can significantly re-
duce the detection of depressive symptoms at the 
primary health care level, should certainly be taken 
into account.

keywords: depression, anxiety, chronic non-malignant pa-
in, ethnicity, primary health care

introduction

depression and anxiety are the most common men-
tal disorders in the general population (1,2) and the 
most common mental health disorder in patients in 
primary care (3-6). Although symptoms of depres-
sion are dominant in primary care patients, only a few 

patients discuss these symptoms directly with their 
physician. Two-thirds of primary care patients with 
depression also have somatic symptoms present 
(e.g., headache, or chronic pain), making it difficult to 
detect depression (7,8).

if patients are not directly asked about their mood, 
they will omit information about depressive symp-
toms for a variety of reasons, including fear of stig-
matization, belief that depression is beyond primary 
health care, belief that depression is not a “real” dis-
ease but a personal flaw. There are also concerns 
about medical records and data confidentiality, as 
well as concerns about prescribing antidepressant 
medications or referrals to a psychiatrist (9).

Among patients with chronic diseases, the annual 
prevalence of depression is significantly higher, 
about 25% (10). The rate of depression may be par-
ticularly high in diseases of the central nervous sys-
tem (e.g., stroke, traumatic brain injury, parkinson’s 
disease) (11-13), cardiovascular disorders (14,15), 
cancer (16), and conditions involving immune and 
inflammatory mechanisms (e.g., systemic lupus ery-
thematosus) (17). risk factors for depression may be 
genetic, medical, environmental and social in nature, 
and they include: previous depressive episodes, fam-
ily history, female gender, childbirth (i.e., postpartum 
depression), childhood trauma, stressful life events, 
poor social assistance, serious medical illness, de-
mentia, drug abuse (18).

patients with depressive syndrome may have mood 
swings, cognitive, neuro-vegetative, or somatic 
symptoms. Mood swings include sadness, emotional 
stress, emotional emptiness, or sometimes anxiety 
or irritability. neuro-vegetative symptoms include 
loss of energy, changes in sleep, appetite, or weight. 
Some patients are more likely to have somatic symp-
toms (headache, pelvic pain, back pain, or other phys-
ical ailments), which can interfere with the diagnosis 
of depression. populations in which somatic symp-
toms often predominate are pregnant women, the 
elderly, prisoners, members of other cultural nations, 
low-income patients, and patients with comorbidity 
of somatic symptoms and other diseases (7).

risk screening options include two approaches. The 
first approach, recommended by the United States 
preventive Services Task force (USpSTf) is to moni-
tor all patients during routine depression examina-
tions and further evaluate those whose score is 
above a certain threshold (19). The second approach 
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is more selective, known as case-finding, and evalu-
ates only those patients whose clinical condition 
raises the suspicion of depression (20): insomnia, fa-
tigue, chronic pain, recent life changes or stressors, 
good or poor health self-assessment, unexplained 
physical symptoms. Although the likelihood of de-
pressive disorder increases by 1.5 to 3.5-fold if a pa-
tient reports any of these symptoms, this targeted 
approach is only moderately more effective than 
routine screening and detects more patients with 
depressive disorder (21, 22).

depression is widespread throughout the world, with 
a tendency to increase (23). A study conducted in ten 
countries: brazil, canada, chile, the czech republic, 
germany, Japan, Mexico, the netherlands, Turkey, 
and the United States, shows that the prevalence of 
depression ranges from 3% in Japan to 16% in the 
United States.The average range is from 8-12% (24).

data for Slovenia show that the prevalence of depres-
sion by gender is 17.4% in men and 14.6% in women. 
Major depressive disorder is more present in women 
(6.5%) while it is significantly lower in men (0.6%) 
(25). The lower rate of depression in some countries 
may be explained by cultural or genetic factors (26). 
for croatia, there is no exact data for the prevalence 
of depression, but a survey was conducted for the 
capital of croatia, Zagreb, where the prevalence of 
depression is about 2.2% (27).

Anxiety is closely related to depression, and these 
two most common mental health disorders are stud-
ied together. generalized Anxiety disorder (gAd) 
is characterized by excessive and persistent anxi-
ety, which is difficult to control, and causes signifi-
cant discomfort or damage, and lasts for at least six 
months. other features include psychological symp-
toms of anxiety, such as irritability, and physical (or 
somatic) symptoms of anxiety, such as increased fa-
tigue and muscle tension. efficacy in the treatment 
of gAd includes psychological interventions such 
as cognitive-behavioral therapy and relaxation and 
pharmacotherapy. epidemiological studies on nation-
ally representative samples in the U.S. have found 
that generalized anxiety disorder (gAd) predomi-
nates from 5.1% (28, 29) to 11.9% (30). A review 
of epidemiological studies in europe (eU) estimates 
that 38.2% of the eU population suffers from a men-
tal disorder each year. The most common disorders 
are anxiety disorders (14.0%), insomnia (7.0%), ma-
jor depression (6.9%) (31). in a study of patients in 
primary adult care in four nordic countries, gAd rates 

ranged from 4.1 to 6.0% among men and from 3.7 to 
7.1% among women (32). Anxiety disorder is about 
twice as common in women (28, 29) and probably 
the most common mental disorder in the elderly pop-
ulation (31,33).

gAd is common among patients with “medically un-
explained” chronic pain (34) and chronic physical ill-
ness (35). Although excessive and long-term anxiety 
is a feature of a generalized anxiety disorder (gAd), 
most patients have other symptoms present related 
to irritability, hyperactivity, and muscle tension. Ma-
ny complain of poor sleep, fatigue, and difficulty re-
laxing. Headaches and pains in the neck, shoulders, 
and back are very common.

chronic non-malignant pain is a major public health 
problem with a continuous increase in prevalence. 
despite numerous studies, various pharmacologi-
cal and non-pharmacological methods of treatment, 
and the establishment of pain treatment centers and 
clinics, chronic pain is still present in about 20% of 
the adult european population (36). psychosocial 
factors, as well as individuals’ reactions to pain, play 
an important role in the development of chronic pain 
(37). Studies show that both depression and anxiety 
are significantly more present in people with chron-
ic pain (23%), compared to those who do not have 
chronic pain (12%) (38).

The objectives of the study were to investigate 
whether there is correlation between depression and 
anxiety and chronic non-malignant pain, their impact 
on treatment outcomes, and to investigate the asso-
ciation of chronic pain and depression among differ-
ent ethnic groups.

Methods

Sources of papers and search strategies
A review of articles from the Medline database (via 
pubMed), on the topic of the relationship between 
depression, anxiety, ethnicity, chronic non-malignant 
pain, and primary health care.

The search strategy was a combination of terms that 
met the inclusion criteria, as possible methodologi-
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cal filters. for boolean operators, the terms were 
combined with each other (and, or): depression and 
anxiety, and chronic non-malignant pain, and primary 
care or family practice, or primary level and ethnic-
ity, depression and anxiety and chronic pain, primary 
health care or family medicine, or primary level and 
ethnicity). Search terms were keywords in english: 
depression, anxiety, chronicnon-malignant pain, pri-
mary care, ethnicity.

the process of including and excluding 
papers in the review
The analysis included papers according to the follow-
ing criteria: all scientific papers in english, regardless 
of the methodology; papers related to the correla-
tion between depression, anxiety, and chronic non-
malignant pain; papers which included primary care 
patients who were older than 18 years, members of 
ethnic groups and who were suffering from chronic 
non-malignant pain and at the same time had symp-
toms of depression and anxiety. As the research 
question was too broad, it needed to be narrowed 
down, so only papers published in the last five years 
(since 2011) were included in the review.

The excluded papers were the papers not written 
in english or the papers that did not include all the 
pre-defined criteria, as well as the papers published 
before 2011 that included patients under 18 years 
of age and the patients that did not have chronic 
non-malignant pain with concomitant symptoms of 

depression and anxiety.paper titles that included de-
pression, anxiety, chronic pain, primary health care, 
and ethnicity were reviewed.

The final analysis included 10 papers in english, pub-
lished in 2011, that met all the given criteria: the 
correlation between depression, anxiety, and chronic 
non-malignant pain at the level of primary care.

Methods of analysis

Selected papers were analyzed in four steps. in the 
first step, the analysis included those articles whose 
titles corresponded to the selected keywords en-
tered into the Medline database (via pubMed). in 
the second step, the papers published in the period 
2011-2016 were analyzed. in the third step, ab-
stracts of papers corresponding to the title and year 
of publication were analyzed. in the fourth step, a 
table was made with the overview of the included 
papers according to the title, goals, surveyed popula-
tion, research method, and results. The articles were 
divided into groups, depending on the field of the 
topic they deal with (depression, anxiety, ethnicity, 
primary health care, and chronic non-malignant pain). 
content analysis was performed. The correlation be-
tween depression, anxiety, and ethnicity in patients 
with chronic non-malignant pain, at the level of pri-
mary health care was researched.
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Table 1. Overview of the studies finally included

Study Aim
Observed 

population
Methods Conclusion

psychological 
considerations in 

the assessment and 
treatment of pain in 
neurorehabilitation 
and psychological 

factors predictive of 
therapeutic response: 

evidence and 
recommendations 

from the italian 
consensus 

conference on pain in 
neurorehabilitation 

(39)

1. identify 
psychological factors 

that are related, 
or are predictive 
of pain and are 
a consequence 
of neurological 

diseases.
2. Assess the impact 

of these aspects 
on the outcome of 

neurorehabilitation.

patients with various 
forms of chronic non-

malignant pain.

pubMed database 
search - a systematic 

review of the 
literature.

psychological factors 
(depression, anxiety, 

coping strategies, 
excessive experience 

of pain severity, 
and beliefs about 

pain) are associated 
with pain. These 

factors may predict 
therapeutic response 
to neurorehabilitation 

interventions.

Understanding 
the link between 
depression and pain 
(40)

elucidate the 
relationship between 
depression and pain.

patients with chronic 
musculoskeletal pain.

Searching databases 
(Medline and 
physicinfo) found 
244 articles including 
6 reviews.

There is a valid 
reason to treat both 
depression and pain, 
in order to prevent 
the development of 
true depression and 
chronic pain at an 
early stage.

efficacy and safety 
of oral ketamine 
versus diclofenac to 
alleviate mild
to moderate 
depression in 
chronic pain 
patients: Adouble-
blind, randomized, 
controlled trial (41) 

examine the safety 
and efficacy of oral 
ketamine versus 
diclofenac, in 
reducing symptoms 
of mild to moderate 
depression in 
patients with chronic 
pain.

patients with chronic 
pain and symptoms 
of mild to moderate 
depression.

A randomized, 
controlled, double-
blind study, with two 
groups of subjects. 
(original article)

oral ketamine is a 
safe and effective 
choice in improving 
depressive symptoms 
in patients with 
chronic pain and 
mild to moderate 
depression.

 evaluation of a 
multicomponent 
programme for the 
management of 
musculoskeletal 
pain and depression 
in primary care: a 
cluster-randomised 
clinical trial (the 
drop study) (42) 

examine whether 
a new program 
for an integrated 
approach to chronic 
musculoskeletal pain 
and depression leads 
to better results than 
conventional care.

n = 330 patients 
aged 18-80 years, 
with moderate 
or severe 
musculoskeletal pain 
(≥5), for at least 3 
months and with 
major depression 
criteria (dSM-iv).

cluster randomized 
controlled trial in 
two groups: control 
and the test group. 
(original article)

depression 
and chronic 
musculoskeletal pain 
may benefit from an 
integrated program 
at the primary care 
level. positive effects 
on both the physical 
and mental condition 
of the patient are 
expected.

Anxiety, depression 
and quality of life 
in individuals with 
phantom limb pain 
(43)

The aim of the 
study was to assess 
emotional factors, 
such as anxiety and 
depression, and the 
quality of life of 
people with chronic 
pain after amputation 
of a body part.

n = 27 patients aged 
18-80 years.

descriptive, cross-
sectional study 
with a quantitative 
approach (semi-
structured interview) 
(original article)

Anxiety is more 
common at the 
age of 18-38, and 
depression is more 
prevalent in older 
patients aged 60-80.
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Study Aim
Observed 

population
Methods Conclusion

 diagnosing 
depression in chronic 
pain patients: dSM-
iv Major depressive 
disorder vs. beck 
depression inventory 
(bdi) (44)

The aim of this study 
was to evaluate 
the association 
of somatic and 
cognitive-emotional 
items of the beck 
depression Scale 
with the diagnosis 
of depression, 
pain intensity, and 
disability.

n = 100 patients 
with chronic pain

Structured clinical 
interview. (research 
article)

Somatic, physical 
symptoms factors 
are associated with 
major depressive 
disorder (-Mdd), 
while a negative 
self-image is not. 
insomnia and 
weight loss were 
not dependent on 
the diagnosis of 
depression..

impact of depression 
and anxiety 
on burden and 
management of 
episodic and chronic 
headaches – a cross-
sectional multicentre 
study in eight 
Austrian headache 
centres (45) 

The aim of this study 
was to evaluate the 
impact of depression 
and anxiety on 
the treatment 
of episodic and 
chronic headaches 
in patients, in eight 
Austrian headache 
centers.

n = 392 patients with 
chronic headache

cross-sectional 
multicenter 
examination. original 
article.

depression and 
anxiety were more 
common in subjects 
with chronic than 
episodic headaches 
(64% vs. 41%, p 
<0.0001).

depression among 
chronic pain patients 
at Hospital Tengku 
Ampuan rahimah, 
Klang (46) 

The aim of this study 
was to investigate 
the incidence of 
depression and 
depression-related 
factors, in a sample 
of patients with 
chronic pain in 
Malaysia.

n = 83 clinically 
diagnosed patients 
with chronic pain.

cross-sectional 
study. original article.

nearly a third of 
patients with chronic 
pain, in this study, 
have depression. 
depression is 
significantly 
associated with 
the intensity and 
duration of pain.

Selected aspects 
of mental health of 
elderly patients with 
chronic back pain 
treated in primary 
care centers (47) 

The aim of this study 
was to assess the 
mental health of 
patients with chronic 
back pain treated in 
primary care centers.

n = 100 (53 patients 
with chronic back 
pain and 47 patients 
without pain, in the 
control group)

The research was 
conducted as an 
anonymous screening 
study.

The study found that 
mental health was 
significantly poorer in 
patients with chronic 
back pain than in 
healthy individuals. 
A preliminary 
assessment of 
aspects of mental 
health shows that 
more attention 
should be paid to 
the rehabilitation of 
patients with chronic 
back pain treated 
in primary care 
practices.

ethnic differences 
in the association 
between depression 
and chronic pain: 
cross-sectional 
results from UK 
biobank (48) 

The aim of this study 
was to investigate 
chronic pain and 
depression with 
respect to ethnic 
groups and to 
examine whether 
this association 
differs, regardless of 
possible factors.

n> 500,000 subjects 
with chronic pain 
and depression, aged 
40-70 years, across 
england, Scotland, 
and Wales.

cross-sectional 
study. original article.

chronic pain and 
depression differ 
according to ethnic 
groups.
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Discussion

Musculoskeletal pain is one of the most common 
chronic non-malignant pain conditions, especially in 
patients in primary care, and is often associated with 
depression (42). nearly one-third of patients with 
chronic pain also have depression (46). of the ma-
ny factors studied related to chronic non-malignant 
pain(depression, anxiety, excessive experience of 
pain severity, coping strategies and belief in pain), de-
pression has been identified as a key factor and can 
be considered a predictor of secondary painful symp-
toms and conditions, such as, musculoskeletal pain, 
multiple sclerosis, etc. (49,50). of the demographic 
variables, the following are associated with depres-
sion: education level, age, and marital status, younger 
women, older men, the unemployed, and those who 
have been suffering from pain for a longer period of 
timehave a greater correlation with depression (51). 
Anxiety and depression also occur in patients who 
suffer from persistent chronic pain after limb ampu-
tation, at different levels (transfemoral, transtibial, 
transcarpal, and transhumeral). research shows that 
anxiety is more common at a younger age, 18–36 
years of age, while depression is more common in 
those of the older age group, 60–80 years of age (43).

in their study, Seed et al. (2015) particularly pointed 
out that higher pain intensity is significantly associ-
ated with the outcome of depression (46) and that 
depression significantly complicates effective pain 
management and affects quality of life, as confirmed 
by other authors (43 - 46). people who suffer from 
musculoskeletal pain and who are also depressed are 
twice as long on sick leave than those who suffer 
from pain but are not depressed (52,53). in general, 
depression and anxiety reduce quality of life (44,45), 
affect work status, resulting in reduced earnings, 
reduced career success, and a lack of understand-
ing of the community. Social support, understanding 
of family, employers and colleagues have a strong 
impact on reducing anxiety and depression. it hap-
pens that patients avoid telling or complaining about 
experiencing pain such as a headache. Anxiety and 
depression have been shown to be more common in 
people with chronic headaches than in those with 
episodic headaches, and the ratio is 64% to 41% (45).

However, those with chronic headaches are more like-
ly to seek medical help than those with episodic head-
aches (54). examining the mental state in patients 
with chronic back pain, the results obtained show that 
mental health is significantly worse in patients with 
chronic non-malignant back pain than in healthy indi-
viduals. A preliminary assessment of aspects of men-
tal health shows that more attention should be paid 
to the rehabilitation of patients with chronic back pain 
treated in primary care settings (47). 

Assessing depression in chronic pain is challenging 
because somatic symptoms of depression and pain 
often overlap (44). Somatic symptoms are the ones 
that often lead to the diagnosis of depression, and if 
they were ruled out when diagnosing it, the rate of 
detected or diagnosed depressions would probably 
be drastically reduced (55). The consequences of un-
diagnosed depression are associated with a higher 
risk of suicide attempt in patients with chronic non-
malignant pain (56). by analyzing somatic and cogni-
tive-emotional symptoms separately, it is possible to 
shed light on the occurrence of depression in chronic 
non-malignant pain (44). Although anxiety has been 
studied to a lesser extent than depression, it still has 
a high comorbidity rate with chronic pain conditions, 
and correlates with pain intensity, for example, it 
exacerbates headaches after traumatic brain injury 
(57,58) and is also a predictor of chronic muscular 
bone pain after trauma (59).

in neurorehabilitation, effective pain management 
must certainly take into account both specific (e.g., 
anxiety, depression) and non-specific psychological 
factors of various illnesses (e.g., anger, fear, anger, 
avoidance, uncertainty), but also include the environ-
ment in which the person lives and family relation-
ships as well (39). Therefore, there is a valid reason 
for the simultaneous treatment of both depression 
and pain, in order to prevent the development of se-
vere depression at an early stage, but also chronic 
pain (40). it often happens that the focus is only on 
one of the symptoms, either chronic pain or depres-
sion, and in that case the other disease remains un-
detected. both symptoms, depression and chronic 
non-malignant pain, need to be treated (39) thus in-
creasing the successful outcome of treatment (40). 
The symptom of over-experiencing the severity of 
pain, which is also a factor associated with depres-
sion, should not be overlooked (39, 40). for example, 
if patients with chronic non-malignant pain, and con-
comitant mild to moderate depression, are given oral 
Ketamine therapy, the symptoms of depression im-
prove (41).
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patients who come to the doctor at primary health 
care differ in many aspects: age, gender, employment 
status, level of education, etc., and there are also dif-
ferences in cultural and ethnic affiliation. These dif-
ferences should certainly be taken into account, since 
the study by nicholl et al (2015) showed that there 
are cultural barriers within the three ethnic groups 
that were included in the study (whites, Asians, and 
blacks) (48). in line with these differences, it is rec-
ommended to adapt the approach to patients of dif-
ferent ethnic groups. for example, population stud-
ies show that ethnic groups (indians, pakistanis, and 
bangladeshis) in the United Kingdom (UK) go to the 
doctor more often than others for musculoskeletal 
pain, and this pain is spread in several places in the 
body (60). regarding the correlation between depres-
sion and chronic pain, research by nicholl et al (2015) 
shows that this association is present in all three eth-
nic groups studied (whites, Asians, and blacks), but 
is still somewhat more pronounced in the Asian and 
black ethnic groups. The majority of respondents had 
a history of depression, while the comorbidity of de-
pression and chronic pain was present in 11% of re-
spondents, and more often in ethnic minorities, espe-
cially in blacks as an ethnic group (48). on the other 
hand, mental health problems have been detected to 
a lesser extent in ethnic groups (indians, pakistanis, 
and bangladeshis) by primary care physicians (60). 
cultural differences and language barriers can be an 
obstacle to good health care, as well as ignorance of 
these differences by health professionals (48). With 
integrated programs at the primary health care level, 
positive effects can be expected on both the physi-
cal and mental condition of patients (42). it should 
certainly be emphasized that appropriate, valid treat-
ment is of paramount importance, and above all ad-
equate screening, i.e., early detection of depressive 
symptoms and risk groups, which certainly include 
people with chronic non-malignant pain.

Conclusion

depression and anxiety are very common in patients 
suffering from chronic pain and are significantly as-
sociated with pain intensity. liasion or consultative 
psychiatry should certainly be included in the treat-

ment of patients with chronic pain for the purpose 
of diagnosing depression and anxiety. oftentimes, 
the depressive disorder remains undetected and 
masked by physical symptoms. primary care physi-
cians are the first to be contacted by patients and 
this should be the site of the first level of screening. 
good education of family physicians should also in-
clude knowledge of the mental disorders associated 
with most organic chronic diseases, especially those 
accompanied by pain. However, health professionals 
are often focused on only one disease and do not ad-
dress other medical conditions. optimal treatment at 
the primary care level should include a holistic ap-
proach and address concomitant conditions as well, 
since anxiety and depression along with chronic pain, 
often remain unrecognized and inadequately treat-
ed. This may be due to lack of time, cultural barriers, 
insufficient resources, or the skills of doctors. early 
detection and treatment of psychological symptoms 
also result in a reduction in the secondary conse-
quences of somatic disorders.
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Uvod. dvije trećine pacijenata primarne zdravst-
vene zaštite s depresijom ima prisutne i somatske 
simptome, čineći otkrivanje depresije težom. pri-
marna zdravstvena zaštita prva je razina probira 
za depresiju, a rano otkrivanje ključno je za uspjeh 
liječenja. Anksioznost također ima visoku stopu ko-
morbiditeta s kroničnim bolnim stanjima. generalizi-
rani anksiozni poremećaj (gAd) čest je među pacijen-
tima s „medicinski neobjašnjivom” kroničnom boli i 
kroničnim fizičkim bolestima te je i prediktor kronične 
mišićno-koštane boli nakon traume. pripadnost 
različitim etničkim skupinama i činjenica da liječnici 
primarne zdravstvene zaštite nepoznaju te razlike 
mogu biti prepreka u dobroj zdravstvenoj skrbi, prije 
svega ranom prepoznavanju simptoma depresije.

Cilj. cilj ovog predloženog, sistematičnog rada bio 
je izvući zaključke iz empirijskog istraživanja koje se 
bavi procesima uključenima u ispitivanje depresije, 
anksioznosti i kronične nemaligne boli. istraživačko 
pitanje za ovaj pregledni rad bilo je ispitati poveza-
nost depresije i anksioznosti s kroničnom nemalig-
nom boli. cilj je bio ispitati ulogu primarne zdravst-
vene zaštite u prepoznavanju, prevenciji i liječenju 
depresije i anksioznosti kod bolesnika s kroničnom 
nemalignom boli te postoji li razlika u povezanosti 
depresije, anksioznosti i kronične nemaligne boli s 
obzirom na etničku pripadnost.

Metode. Metode za identifikaciju studije izvedene su 
iz baze podataka Medline (via pubMed). U analizu su 
uključeni svi znanstveni radovi na engleskom jeziku, 
bez obzira na metodologiju, objavljeni od 2011. koji 

POVeZANOSt DePreSiJe i ANkSiOZNOSti kOD bOleSNikA S krONičNOM 
NeMAliGNOM bOli

se odnose na povezanost depresije, anksioznosti i 
kronične nemaligne boli, koji obuhvaćaju populaciju 
pacijenata iz primarne zdravstvene zaštite starijih 
od 18 godina koji boluju od kronične nemaligne boli 
i istodobno imaju prisutne simptome depresije i ank-
sioznosti ili su pripadnici etničkih skupina. pronađeno 
je 403 članka, originalnih i preglednih radova, od kojih 
je nakon detaljnog čitanja odabrano 10 koji zadovol-
javaju uključujuće kriterije za potrebe ovog pregleda.

rezultati. depresija i anksioznost značajno su 
prisutnije kod osoba s kroničnom boli (23 %) u odno-
su na one koji ih nemaju (12 %). najčešća je mišićno-
koštana kronična bol, pri čemu trećina pacijenata ima 
depresiju. depresija i anksioznost značajno su pov-
ezane s intenzitetom i trajanjem boli. Kronična bol i 
depresija razlikuju se i s obzirom na etničke skupine, 
pri čemu kulturalne razlike i jezična barijera mogu biti 
prepreka u ranom otkrivanju depresije.

Zaključak. depresija je najčešća smetnja mentalnog 
zdravlja koja je povezana s kroničnom boli. od izn-
imne je važnosti liječenje i depresije i boli, kako bi se 
u ranoj fazi spriječio razvoj teže depresije i kronične 
boli. od integriranog programa na razini primarne 
zdravstvene zaštite očekuju se pozitivni učinci i na 
fizičko i na psihičko stanje pacijenata.Svakako treba 
uzeti u obzir kulturološke razlike i etničku pripadnost, 
koje na razini primarne zdravstvene zaštite mogu 
značajno smanjiti otkrivanje simptoma depresije.

ključne riječi: depresija, anksioznost, kronična nemaligna 
bol, etnička pripadnost, primarna zdravstvena zaštita



Abstract

The aim of the paper is to describe the contents of a 
book entitled Contemporary Perspectives on Age-
ism. book debates around the various facets of age-
ism, its consequences on society and in society, and 
provides a background for several feasible interven-
tions on how to tackle and attempt to lessen ageism.
The book brings important theoretical and empiri-
cal knowledge to all those, who work with the older 
population. 

review of a book entitled Contemporary 
Perspectives on Ageism by liat Ayalon& 
Clemens tesch-römer

Ageism is a term that first appeared in the 1960s 
and has been an area of interest for many scientists 
in variousfields since then. Multidisciplinary knowl-
edge accumulatedsince 2018 has been collated in-
Contemporary Perspectives on Ageism by liat Aya-
lon, a psychologist from israel, in collaboration with 
clemens Tesch-römer, a psychologist from germany, 
in thisSpringeropen edition. The book is available 
online and has been downloaded over 738,000 
times overthe last two years, which in itself speaks 
in favour of its significance for the scientific world. 
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in clinical trials, and the consequences of a lack of ed-
ucation in the field of geriatrics.The key in the fight 
against negative attitudes towards elderly patients 
by health professionals is the provision of continuous 
education in the field of geriatrics and the inclusion 
ofmore geriatric topics in the curriculum. The latter is 
particularly emphasized as one of the interventions 
in the fight against ageism, although it is apparent 
that progress has been madein the last decade and 
that ageism is no longer viewed as anabstract and 
unknown concept. in conclusion, we can end on a 
positive note: there is a growing recognition of the 
manifestation of ageism at all levels and increasing 
support for interventions aimed at changing negative 
attitudes. by gathering the findings of so many dif-
ferent experts in one place, the editors have created 
an indispensable publicationwhich answers a wealth 
of questions on the topic of ageism. The chapters 
are clearly structured and thematically presentedto 
facilitate reading.i would recommend this book to all 
health professionals, primarily nurses, because their 
attitudes and styles of dealing with patients are ex-
amined in detail in chapter 13. i would also recom-
mend it to all students in the field of medicine and 
health who are going to work with the geriatric pop-
ulation in the future in order to expand theirexist-
ing knowledge, gain some further understanding of 
this issue, andrecognize their ageistattitudes in time, 
even though these may be unintentional.The oppor-
tunity to download this book for free is certainly an 
added benefitand an incentive to recommend this 
valuable text book.

references

1. Ayalon l, Tesch-römer c, editors. contemporary per-
spectives on Ageism. Switzerland: Spring open; 2018. 

bringing together scientists from the social sciences, 
humanities, and biomedicine andhealth, the work is 
presented in a 550-page plain text format. over four 
years, the editors collaborated with many authors 
from over 35 countries, and this book is the result of 
their work. given the diversity of interests of each 
author and their large number, this is a truly excep-
tional example of multidisciplinary symbiosis in the 
fields of psychology, sociology, social work, medicine, 
health care, law, politics andeconomics, demography, 
pharmacy, and occupational therapy and communica-
tion, all unitedunder a common denominator – ageism. 
The book provides a thorough insight into the very 
origin of ageism and its consequences on society 
and in society, and prescribes interventions aimed 
at combating negative stereotypes towards older 
people.it is divided into 31 chapters and thematically 
categorized. The first chapters focus on ageism in 
general ata global and individual level, describing the 
concept of ageism and its origin,as well as ageism in 
the labour market, and providing more perspectives 
from the economic and legal viewpoints.for me, as a 
health professional with a special interest in the inci-
dence of ageism in nursing practice and health care, 
i have a particular interest in chapter 13, “Ageism in 
the Health care System: providers, patients, and Sys-
tems”, by Mary f. Wyman, Sharon Shiovitz-ezra, and 
Jürgen bengel. The chapter states that, statistically, 
elderly people make up two thirds of health care us-
ers, and thistrend looks set to continue into the fu-
ture.negative attitudes towards elderly patients are 
potential obstacles to health equality and the quality 
of care and its outcomes. The chapter also deals with 
the elderly population at two levels of health care:the 
micro and the macro.from the micro, individual–level 
perspective, it describes attitudes among health 
professionals towards elderly patients, with special 
emphasis on the attitudes of nurses and nursing stu-
dents, their communication styles, and the decision-
making processes adopted for treatment and care.
fromthe macro–level perspective, itexaminesthe 
impact of economics on treatment, health care ben-
efits, the reasons why older patients are not included 
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cilj je rada opisati sadržaj knjige naslova Suvremene 
perspektive ageizma. Knjiga raspravlja o različitim as-
pektima ageizma, njegovim posljedicama na društvo i 
društvu općenito te propisuje intervencije usmjerene 
na suzbijanje negativnih stereotipa prema starijim 
ljudima. Knjiga donosi važna teorijska i empirijska 
znanja svima koji rade sa starijom populacijom.

PrikAZ kNJiGe SUVREMENE PERSPEKTIVE AGEIZMA  AUtOrA liAt AYAlON i 
CleMeNSA teSCH-rÖMerA

ključne riječi: ageizam, intervencije, zdravstveni profe- 
sionalci
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