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This volume of the Clinical and Social Inter-
vention Journal is devoted to very serious and 
diverse problems in the field of public health.

The authors of the contributions are universi-
ty teachers as well as experts from hospital facil-
ities: the Slovak Medical University in Bratisla-
va – the Faculty of Public Health, the Faculty 
of Business Economics, the University of Eco-
nomics in Bratislava, St. Elizabeth University 
of Health and Social Sciences, Bratislava, the 
Catholic University in Ruzomberok Faculty of 
Health, the Educational, Scientific and Research 
Institute Agel, Tomas Bata University in Zlin - 
the Faculty of Humanities and Faculty of Man-
agement and Economics, University Hospital 
Bratislava, Central Military Hospital Ružomber-
ok, and Railway Hospital Bratislava.

The contributions in this volume are devoted 
to serious diseases such as hepatitis C and pe-
ripheral artery disease. Prevalence, risk detec-
tion, and early diagnosis, play an irreplaceable 
role here.

In public health, cardiovascular and onco-
logical diseases are an epidemiological prob-
lem, where nutrition, which is one of the basic 
lifestyle factors, plays a very important role. In 
addition to nutrition, the prevention of these se-
rious diseases is equally important. 

By improving the healthcare delivery and 
with primary prevention, deaths could be avoid-
ed or prevented. These deaths are often associ-
ated with factors such as insufficient access to 
quality health care, insufficient prevention and 
health awareness, and insufficient vaccinations. 

Serious public health problems in the female 
population include infertility as well as osteopo-
rosis, the prevalence of which is associated with 
menopause in women. Prevention and an appro-
priate approach to treatment could lead to their 
reduced incidence. 

The constantly increasing number of ex-

aminations in nuclear medicine brings serious 
problems from the point of view of the radiation 
protection of health care workers. Ways to mini-
mize personnel radiation are related to the devel-
opment of new diagnostic devices, the reduction 
of repeated doses, as well as the shortening of 
examination times. 

A key factor in the success of modern society 
is the efficient use of available resources in the 
healthcare sector, in addition to the added value 
of human work and cooperation.

Stefania Moricova
Faculty of Public Health

 Institute of Occupational Health Service
Slovak Medical University, Bratislava,  

Slovakia  
Jaroslaw Drobnik

Medical University of Wroclaw,  
Poland

Editorial
An Interdisciplinary Perspective on Prevention I
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Abstract: 	� Introduction: The article deals with the importance of pre-
vention in the case of colorectal cancer and subsequent radio-
therapy

	 �Objective: The objective is to highlight the importance of col-
orectal cancer prevention focused on colonoscopy 

	 �Research sample group and methodology: The research 
sample group consisted of 3,051 respondents who underwent 
a  colonoscopy examination in the period of 2017-2022 for 
preventive or diagnostic purposes. The obtained data were 
processed in the STATISTICA program.

Original Article
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Introduction
Tumours are one of the most common and 

severe diseases today. 11 million new cases of 
cancer occur and 7 million sufferers of this in-
sidious disease die every year. According to 
statistics, cancer affects more than a third of 
the population in developed countries and is 
the cause of more than 20% of all deaths. The 
number of deaths related to cancer will proba-
bly be higher than deaths due to cardiovascular 
diseases, which so far have prevailed (1). One 
of the reasons for the increase in the incidence 
of cancer is the increase in the average length of 
life. Currently, approximately half of all cancers 
occur in people aged 65 and over (2).

Colorectal cancer (CRC) currently rep-
resents a  serious epidemiological problem in 
terms of morbidity and mortality of this onco-
logical disease in the Slovak population. To 
this fact also responds an implemented Nation-
al Oncology Program of the Slovak Republic, 
which since 2019 includes population screening 
for CRC in people between 50 and 70 years of 
age, with the aim of improving control, second-
ary prevention and follow-up treatment of this 
cancer (3). Colorectal cancer is a  multifactori-
al disease affecting the colon and rectum. It is 
a malignant tumour disease that arises from the 
malignant transformation of the cylindrical ep-
ithelium of the colon and rectum. Nine out of 

ten malignant colorectal tumours are preceded 
by a benign adenoma, which is considered a pre-
cancerous condition. According to estimates by 
the International Agency for Research on Can-
cer (IARC), in 2015, colorectal cancer was the 
third most common malignancy in men and the 
second most common in women worldwide (4). 
From the latest data on the incidence of malig-
nant tumours in Slovakia, malignant tumours of 
the colorectum in men represent a  significant 
and currently dominant location. In women, 
the occurrence of colorectal cancer is in second 
place (after malignant breast tumours), but its in-
cidence shows an upward trend. The exact cause 
of colorectal cancer is unknown, but several risk 
factors are known. Based on what is known so 
far, it is assumed that colon and rectal cancer 
arises from a  complex interaction between en-
dogenous factors and environmental factors (5). 
Internal (endogenous) factors include genetic 
factors and predisposing factors (6). In terms 
of hereditary factors, people with hereditary 
non-polyposis colon cancer, people with familial 
adenomatous polyposis, and people with hamar-
tomatous polyps in the small and large intestine 
have an increased risk of developing colorectal 
cancer. Predisposing factors include age (the 
disease is significantly more common in people 
over 50), gender (incidence of colorectal cancer 
is higher in men, while rectal cancer predomi-

	 �Results: Within the studied set, during colonoscopy, diag-
nostic examinations were performed more often than preven-
tive examinations - in 2,301 respondents, which represents 
74.50%. Furthermore, we found that age is related to the dis-
eases the respondents suffer from. According to the age at the 
time of the examination, more patients were over 50 (82%), 
mainly due to a screening that is indicated for people of this 
age group. During preventive Colonoscopies, 290 cases of 
polyps were diagnosed, which is 39.2% of all findings. The 
next most frequent finding during prevention were haemor-
rhoids, representing 32.6.

	 �Conclusion: Participation in colonoscopy examinations for 
the year 2020-2021 decreased by up to 13.00% compared to 
the previous period due to the impact of the Covid pandemic. 
The impact of neglecting preventive examinations, according 
to experts, may be manifested in the next few years by a high-
er growth in the number of patients with colorectal cancer in 
an advanced stage of the disease, and it is important to point 
out the significance of colorectal cancer prevention focused on 
colonoscopy.
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nates in them, colon cancer is more common 
in women), positive family or personal history, 
non-specific inflammation of the large intestine 
(especially ulcerative colitis, Crohn's  disease), 
implantation of ureters into the large intestine 
and rectum, radiotherapy applied in neoplastic 
processes in the small pelvis, the presence of 
Barrett's esophagus. A relationship between dia-
betes mellitus and an increased risk of colorectal 
cancer in men and women was also found. The 
external etiological factors of colorectal cancer 
include lifestyle factors, which include: food 
(its qualitative and quantitative composition), 
smoking, alcohol consumption, physical activi-
ty, obesity. Environmental factors can have not 
only an aggressive, tumorigenic effect, but also 
a protective one. In recent years, epidemiologi-
cal and experimental studies have convincingly 
demonstrated a significant relationship between 
nutrition (improper diet) and colorectal cancer. 
A  high intake of fats (mainly animal fats), in-
creased consumption of meat (mainly red and 
processed with unsuitable technologies), high-
er caloric intake (often associated with obesity, 
hyperglycaemia and hyperinsulinism), reduced 
intake of fibre and low intake of micronutrients 
(vitamins and minerals) are considered the de-
cisive factors in increasing the incidence of col-
orectal cancer. There is also an increased risk of 
colorectal cancer in smokers and alcohol con-
sumers. Lack of physical activity is also includ-
ed among the risk factors of colorectal cancer. 
Adherence to a healthy lifestyle - which we refer 
to as a  set of voluntary human activities, reac-
tions to external stimuli, behaviour in various 
life situations, a  way of solving problems, but 
also satisfying personal needs, which are based 
on individual choices from various options - also 
play a role. The main principles of a healthy life-
style include varied and balanced diet, an appro-
priate choice of exercise, avoiding smoking, us-
ing harmful substances or drinking alcohol. One 
should have good quality sleep, optimism and 
good mood, avoid stress and have regular rest. 
It cannot be said that there is a  single correct 
guide for following a healthy lifestyle; the needs 
and possibilities of each individual are different. 
Therefore, it is necessary to assess a healthy life-
style especially with regard to the physical and 
mental condition, age, gender and health status 
of the person (7).

Interest in a healthy lifestyle (healthy eating, 
stress prevention, active participation in screen-
ing programs, common physical activities) is 
a good starting point for creating a community. 
Community activities represent a flexible and at 
the same time effective way of implementing 
primary prevention in its everyday form (8).

Protective factors include sufficient amount 
of fibre in one´s diet, calcium, vitamin D, acetyl-
salicylic acid, non-steroidal anti-inflammatory 
drugs and the composition of the bacterial intes-
tinal microflora.  The age factor is very promi-
nent in the epidemiology of colorectal cancer as 
a basic (endogenous) risk factor. Colonoscopy is 
one of the options for the prevention and diagno-
sis of colorectal cancer. 1. Preventive colonosco-
py. It is a broader term to denote a colonoscopy 
performed for preventive reasons to detect CRC 
or its precursors. 2. Screening colonoscopy. It 
is a narrower term to denote a preventive colo-
noscopy performed for preventive reasons in 
insured persons who have been found to have 
a positive test for occult bleeding in the stool. 3. 
Primary screening colonoscopy. It is a narrower 
term to denote a preventive colonoscopy, which 
is performed in patients over 50 years of age on 
the basis of law. 4. Diagnostic colonoscopy. It is 
a colonoscopy indicated by a physician to clar-
ify the signs and symptoms that could indicate 
colon disease in patient. Distinguishing these 
concepts is important from the point of view 
of statistical processing, because they represent 
different groups which, after processing, provide 
statistically significant differences.

Research sample group and methodology 
In this retrospective cohort study, a database 

containing records of patients who underwent 
colonoscopy in the period 2017-2022 for pre-
ventive or diagnostic purposes was used. We 
used descriptive and analytical statistics to pro-
cess and analyse the obtained data. The statis-
tical processing itself was carried out by algo-
rithms found in the STATISTICA and MS Excel 
applications. To verify the hypothesis, we used 
the chi2-test (chi-square test of independence). 
When testing hypotheses, we also present p-val-
ues. We tested the hypotheses at the significance 
level of p = 0.05. The basic set for the question-
naire consisted of residents of towns and villag-
es in the Slovak Republic.
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Results
The research sample group consisted of 

3,051 respondents who met the following in-
clusion criteria: age 18 and over, gender: male, 
female, completed colonoscopy examination. 
Out of the total number, there were 1,545 wom-
en (51%) and 1,506 (49%) men. The highest 
completed education was: 9.97% of respondents 
finished elementary school, 32.01% had second-
ary school without school leaving examination, 
43.32% of respondents finished a  secondary 
school with school leaving examination and 
14.69% of respondents had university educa-
tion. The group consisted of 50.67% respon-
dents living in towns and cities and 49.33% 
respondents living in villages. Respondents 
were from all Slovak regions, while the largest 
number of respondents, 39.17%, was from the 
Žilina region. The patients were classified into 
individual intervals according to the year of 
birth (picture no. 9) and also the age at the time 
of the examination. The most represented inter-
val is the year of birth 1940-1950, the number 
of examined patients was 985 (32% of the total 
number). The least represented group is the year 
of birth 2000-2010, from which only 2 patients 
were examined. In this case, the median is 1955. 
The average year of birth of the patients is 1955. 
According to the age at the time of examination, 
more patients were over 50 (82%), mainly due 
to the screening, which is indicated for people 
of this age group. The youngest patient in the 
studied group was 18 years old, the oldest was 
95 years old. The performed examinations were 

divided into two basic groups, preventive and 
diagnostic (table 1). Preventive examinations 
are those when the patient is asymptomatic, i.e. 
does not come with any problems or symptoms 
of colorectal disease. These patients came for 
examination most often at a request of the health 
insurance company, general practitioner or gy-
naecologist. Diagnostic tests are performed in 
patients who are symptomatic.

More diagnostic examinations were per-
formed within the examined group, total of  
2,311, which represents 76%. 740 preventive 
colonoscopies were performed (24% of the to-
tal number of performed colonoscopy examina-
tions). From the resulting data, it is clear that 
diagnostic colonoscopy prevails over preventive 
colonoscopy. The results of the performed colo-
noscopies were classified into groups according 
to the most frequent findings. 

In Table 1, two distinct groups of diseas-
es were represented, namely polyps and hae-
morrhoids. With a  slight predominance, there 
are more findings of haemorrhoids (n = 1013; 
33.2%) than polyps (n = 985; 32.3%). 57 CRCs 
were found in the examined file, which represent 
1.9% of all findings. The least represented group 
are lipomas (n = 5; 0.2%). Other findings include 
e.g. oxyuriasis, proctitis, granuloma and post-ra-
diation changes.

The main results of this research are find-
ings in preventive and diagnostic colonoscopies. 
Since the numbers of polyps are high in both 
types of colonoscopies, it is clear that preven-
tion is very important. Even if the polyps are 
benign formations, if they are not removed, they 
will transform into malignant ones, and thus the 
initial stage of colorectal cancer will occur. Pol-
yps should therefore be removed as soon as pos-
sible. The patient remains monitored, there are 
regular check-ups. During preventive colonos-
copies, 290 cases of polyps were found, which 
is 39.2% of all findings. The polyp is also the 

Table 1 Type of colonoscopy examination

colonoscopy examination

 preventive diagnostic total

Total 750 2301 3051

Table 2 Individual types of diseases among respondents

Individual types of diseases

Type of 
disease Polyps Haemor-

rhoids
Diver-
ticula Tumours Ulcerative 

colitis
normal 
finding

other 
diseases total

Total 985 1013 351 57 69 540 36 3051
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most common finding in preventive colonos-
copies. For this reason, prevention is very im-
portant to partially prevent the development of 
colon cancer. The next most frequent findings 
during prevention were haemorrhoids (n = 241). 
Haemorrhoids account for 32.6%, i.e., their in-
cidence does not differ by that much compared 
to polyps. There were also diverticula in a sig-
nificantly smaller number (n = 76; 10.3%). As 
part of the preventive examination, 8 tumours 
were diagnosed (which represents only 1.1%), 9 
cases of ulcerative colitis (1.2%), and 3 lipomas 
(0.4%). Only 15.3% of patients (n = 113 patients 
out of 740) had a normal finding, which is clear 
evidence of the importance of prevention.

During diagnostic colonoscopies, haemor-
rhoids (n = 772; 33.4%) slightly predominated 
over polyps (n = 695; 30.1%). Diverticula (n = 
275; 11.9%) were also abundantly represented. 
During diagnostic colonoscopies, 49 tumours 
(2.1%), 60 cases of ulcerative colitis (2.6%), 
5 cases of Crohn's  disease (0.2%), 2 lipomas 
(0.1%) were found. 18.5% of patients (n= 427) 
from a  total of 2,311 respondents had normal 
findings.

Hypothesis 1
The age of the respondents is related to the 

disease they suffer from.
In hypothesis 1, based on the demographic 

item, we evaluated the age of the respondents 
with the respondents' disease. We investigated 
whether there is a statistically significant differ-
ence in the diseases the respondents suffer from 
depending on their gender. 

Hypothesis 1 was tested on the basis of the 
identification item - the ages of the respondents 
and the questionnaire item in which the ad-
dressed respondents expressed which disease 
they suffer from. The number of degrees of free-
dom df = 24, and the marginal Chi-square at the 
chosen significance is 9.49. Since the calculated 
Chi-square value is higher (X 2 = 615.809102) 
and the calculated probability p = 1.164E-114 is 
lower than the chosen significance of 0.05, we 
claim that we have enough evidence to reject the 
null hypothesis. We therefore claim that the age 
of the respondents is related to the disease they 
suffer from.

Table 3 Observed values of the respondents' diseases in relation to their age

observed 
frequency Diseases of the respondents

Age of the 
respon-
dents

Polyps Haemor-
rhoids

Diver-
ticula Tumours Ulcerative 

colitis
normal 
finding

other  
diseases Total

18 – 33 
years 7 8 8 1 7 23 10 64

34 - 53 
years 124 67 53 6 13 119 6 388

54 - 73 
years 214 628 143 22 26 234 6 1273

74 - 83 
years 486 213 113 21 22 123 7 985

84  
and over 154 97 34 7 1 41 7 341

total 985 1013 351 57 69 540 36 3051
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Hypothesis 2
The gender of the respondents is related to 

the disease they suffer from.
According to the tables, the Chi-square limit 

at the chosen significance and the calculated de-
grees of freedom is 36.42. In our case, the calcu-
lated Chi-square (X 2 = 446.0400725) is greater 

than the table value of df. The calculated p value 
of 3.49286E-93 is well below the chosen signif-
icance of 0.05. Based on the testing results we 
can reject the null hypothesis and accept the al-
ternative hypothesis. This means that the disease 
of the respondents is different depending on the 
gender.

Table 4 Expected values of the respondents' diseases in relation to their age

Table 5 Observed values of the respondents´ diseases in relation to gender

Table 6 Expected values of the respondents' diseases in relation to gender

expected  
frequency

Diseases of the respondents

Age of the 
respondents

Polyps
Haemor-

rhoids
Diver- 
ticula

Tumours
Ulcerative 

colitis
normal 
finding

other 
diseases

Total

18 - 33 years 20,6621 21,2494 7,36283 1,19567 1,44739 11,327433 0,75516 64

34 - 53 years 125,264 128,825 44,6372 7,24877 8,77483 68,672566 4,57817 388

54 - 73 years 410,982 422,664 146,451 23,7826 28,7896 225,30973 15,0206 1273

74 - 83 years 318,002 327,042 113,319 18,4021 22,2763 174,33628 11,6224 985

84 and over 110,09 113,2196 39,23009 6,37069 7,71189 60,353982 4,02359 341

total 985 1013 351 57 69 540 36 3051

observed 
frequency Diseases of the respondents

gender of 
respondents Polyps Haemor-

rhoids
Diver-
ticula Tumours Ulcerative 

colitis
normal 
finding

other 
diseases total

female 344 746 223 18 18 170 26 1545

male 641 267 128 39 51 370 10 1506

total 985 1013 351 57 69 540 36 3051

expected 
frequency Diseases of the respondents

gender of 
respon-
dents

Polyps Haemor-
rhoids

Diver- 
ticula Tumours

Ulcer-
ative 
colitis

normal find-
ing

other 
diseases Total

female 498,795 512,974 177,743 28,8643 34,941 273,451327 18,23009 1545

male 486,205 500,026 173,257 28,1357 34,059 266,548673 17,76991 1506

total 985 1013 351 57 69 540 36 3051
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Hypothesis 3
Completion of preventive examinations has 

an impact on early diagnosis of the disease 
among respondents.

The performed examinations were divided 
into two basic groups, preventive and diagnos-
tic. Preventive examinations are those when the 
patient is asymptomatic, i.e. does not come with 
any problems or symptoms of colorectal disease. 
These patients came for examination most often 
at a  request of the health insurance company, 
general practitioner or gynaecologist. We also 
consider it a  preventive colonoscopy when the 
patient has a positive TOKS, but is asymptom-
atic. Diagnostic tests are performed in patients 
who are symptomatic.

More diagnostic examinations were per-
formed within the examined group, in total of  
2,301 respondents, which represents 74,50 %. 
Preventive colonoscopies were performed in 
760  (25,50 %) of respondents. From the result-
ing data, it is clear that diagnostic colonoscopy 
prevails over preventive colonoscopy. In the last 
hypothesis, we investigated whether the comple-
tion of preventive examinations has an impact on 
the early diagnosis of the respondents' disease.

Due to the calculated chi-square value, we 
found that there is a  connection between the 
completion of preventive examinations and the 
early diagnosis of the disease among the re-
spondents. The chi-square value is higher (X 2 
= 82.30021) than the table value for 1 df de-
gree of freedom, which expresses the depen-
dence between the variables. Also, the p value 
of 1.1691E-19, which is well below the signif-
icance level of 0.05, indicates a connection be-
tween the individual items. 

Discussion
From the available data of the Institute of 

Health Information and Statistics, the total par-
ticipation in colonoscopy examinations for 2020 
decreased by up to 12%, due to the Covid pan-
demic. The management of healthcare facilities 
was not prepared for such pandemic, which 
implies the need to improve the crisis skills of 
healthcare managers (9). The impact of neglect-
ing preventive examinations, according to ex-
perts, can be manifested in the next few years by 
a  large increase in the number of patients with 
cancer in an advanced stage.

In their article, Sveen et al. stated that the 
proportion of carcinomas found in preventive 
colonoscopies is 3% of all findings. Adenomas 
were diagnosed in more than a third of the per-
formed preventive examinations. According 
to data from the journal Gastroenterology, col-
orectal cancer mortality has decreased by 27% 
thanks to screening colonoscopies. Our study 
found that in preventive colonoscopies, cancer 
was detected in 1.1% of cases. Adenomas ac-
counted for 39.2% of findings (10)

Many people believe that haemorrhoids are 
mainly related to the older age, around 50 years. 
According to Sveen, haemorrhoids most often 

Table 7 �Observed values of colonoscopy  
examinations and respondents' disease

Table 8 �Expected values of colonoscopy examinations and respondents' disease

Observed  
frequency

colonoscopy  
examination

 preventive diagnostic Total

disease 691 1820 2511

Normal  
finding 59 481 540

total 750 2301 3051

Expected frequency colonoscopy examination

 diagnostic diagnostic Spolu

disease 609,0265487 1901,973451 2511

Normal finding 130,9734513 409,0265487 540

total 750 2301 3051
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occur in people aged 45-65, mainly because 
the connective tissue by the anus weakens. The 
main cause is also pressure on the anus caused 
by constipation, diarrhoea, or, e.g. a  sedentary 
profession. In younger women, this is primarily 
due to pressure on the abdomen during pregnan-
cy, which causes swelling of the veins (10).

The obtained data show that haemorrhoids 
were the dominant finding in patients under 50 
years of age and occurred to a greater extent than 
in people over 50 years of age. The opposite is 
the case with diverticula, which clearly dominat-
ed in the age group over 50. According to the 
journal Digestive Diseases, the incidence of di-
verticula varies greatly worldwide and its preva-
lence is largely dependent on age. The formation 
of diverticula in the elderly is primarily due to 
changes in the resistance of the colon wall, im-
paired colonic motility, and a lack of fibre (11).

Many articles have debated whether CRC af-
fects one or the other gender more. In our study 
it was found that men are the more burdened 
group with CRC. Limam et al. report in their ar-
ticle that there were more men than women with 
CRC in their study group. CRC was diagnosed 
in 586 men and 490 women. If this problem is 
looked at globally, the results of the Internation-
al Agency for Research on Cancer show a higher 
incidence of CRC in men (12).

Conclusion
Participation in colonoscopy examinations 

for the year 2020-2021 decreased by up to 
13.00% compared to the previous period due 
to the impact of the Covid pandemic. The im-
pact of neglecting preventive examinations, ac-
cording to experts, might manifest in the next 
few years by a large increase in the number of 
patients with colorectal cancer in an advanced 
stage, and it is essential to note the importance 
of colorectal cancer prevention with a focus on 
colonoscopy.
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Abstract: 	� Introduction: The WHO has adopted a  global strategy to 
eliminate viral hepatitis as a  major public health threat by 
2030. 

	 �Aim of the research: a) to determine the prevalence and risks 
of hepatitis C in selected social reintegration facilities; b) to 
initiate the necessary measures to prevent and reduce the inci-
dence of the disease.

	 �Characteristics of the sample group: We have tested a total 
of 3803 clients and employees from social reintegration facil-
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Introduction
In addition to metabolic diseases (NAFLD 

- non-alcoholic fatty liver disease, NASH - 
non-alcoholic steatohepatitis), viral liver dis-
eases are considered to be the most common 
liver diseases (1, 2).

In 2010 and 2014, World Health Assem-
bly´s  resolutions WHA63.18 and WHA67 
recognized viral hepatitis as a  global public 
health problem. This has guided the WHO to 
develop and implement a comprehensive strate-
gy for viral hepatitis, including the development 
of guidelines on the diagnosis and treatment of 
HBV and HCV for Member States (3).

According to the WHO, hepatitis B (HBV) 
and hepatitis C (HCV) infections are major 
causes of both acute and chronic liver damage. 
They cause about 1.4 million deaths a  year.  It 
is estimated that there are 2 billion people in the 
world who have overcome or currently have HBV 
infection, and 248 million of them are chronic 
carriers of HBsAg (HBV surface antigen). 

Despite a decreasing global incidence of HCV 
(according to WHO data from 2019, there are 58 
million people infected with HCV infection in 
the world), a large number of people were infect-
ed with CHC 30-60 years ago and are currently 
dying from complications of CHC such as liver 
cirrhosis (4,5) with its complications that heavily 
cripple patients in various aspects of their lives, 
including their mental (6,7) and legal capabili-
ties (8,9), and finally hepatocellular carcinoma, 
leading to many premature deaths (10). Based on 
WHO data, approximately 400,000 people died 
from complications of CHC in 2019. 1.5 million 
new cases of hepatitis C will be added annually. 
Globally, 3.2 million children and adolescents 
are infected with chronic hepatitis C (4,5).

HCV infection is still widespread in devel-
oping areas due to the existing vast reservoir of 
infection by asymptomatic infected individuals 
without diagnosis and treatment (11).

At the same time, developing countries have 
an imperfect system for testing blood donors, 
a  low level of use of disposable devices, which 
contributes to the spread of hepatitis C. Migra-
tion of infected people from developing countries 
carries the risk associated with transmission (12).

The World Health Organization has therefore 
adopted a global strategy to eliminate viral hepa-
titis as a major public health threat by 2030. This 
strategy covers both hepatitis B (HBV) and hep-
atitis C (HCV). Its goals include a 90% reduction 
in consequences and a 65% reduction in mortali-
ty related to HBV / HCV by 2030 (13, 14).

Testing and diagnosis of hepatitis B and hepa-
titis C is a key prerequisite for their prevention and 
treatment and at the same time a crucial part of an 
effective response to the hepatitis epidemic (15).

According to expert estimates, up to 90% of 
infected individuals are undiagnosed (1). The 
symptoms are often non-existent or nonspecific 
and the patients often go through lengthy tests 
included in differential diagnosis of various ab-
dominal organic (16,17), functional (18,19) and 
psychosomatic ailments (20). Therefore, despite 
the existence of an effective antiviral therapy 
that slows disease progression and prevents the 
development of cirrhosis and liver cancer, many 
patients who could benefit from the treatment re-
main undetected (21). 

Therefore, an early identification of people 
with chronic HBV or HCV infection will allow 
them to receive the necessary care and treatment 
to prevent or slow the progression of liver dis-
ease (22). Testing also provides an opportunity 

ities in Eastern Slovakia for the presence of antibodies against 
hepatitis C. The screening was on a voluntary basis. 

	 �Methodology: To identity hepatitis C antibodies (antiHCV) 
we used a test for rapid diagnostics. At the same time, we gave 
the clients a questionnaire of our own design.

	 �Results: Anti HCV positivity was found in a total of 97 cli-
ents, which represents a prevalence of 2.5%. In case of posi-
tive HCV antibodies, we ordered the client for an examination 
in hepatology / infectiology clinic. 

	 �Conclusions: CHC is currently the only chronic viral infec-
tion that can be definitively cured. Our screening project is 
prospective.
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to connect people with interventions focusing on 
the reduction of hepatitis transmission through 
the provision of risk behaviour counselling, 
commodities for prevention (e.g., sterile syring-
es and needles), and hepatitis B vaccination (3). 
In contrast to hepatitis C, for which an effective 
vaccine still does not exist, the epidemiological 
status of hepatitis B in many countries is con-
tinously improving. This is primarily because 
of the introduction of obligatory vaccination for 
children (23), even though there is a rise in the 
number of cases where vaccinations are post-
poned or cancelled because of contraindications 
(24), and the young generation of parents in-
creasingly ignores the vaccination recommenda-
tions in general (25). This is happening despite 
various strategies aiming at enforcing them (26) 
that are accepted by medical and public health 
professionals (27) and state institutions (28) that 
take into consideration the latest lessons learned 
on vaccine efficacy from the COVID-19 (29) or 
influenza pandemics (30,31). Also the radical 
improvements in sanitary and hygienic stan-
dards in hospitals and outpatient clinics play 
crucial role when it comes to hepatitis B, be-
cause it is still acquired by patients with a higher 
frequency during medical procedures and, con-
sequently, in developed countries the highest 
incidence of acute hepatitis is reported among 

the adult unvaccinated population (23) among 
which the treatment results are still unsatisfac-
tory in significant number of patients (32) and 
vaccination efforts tend to focus mainly on the 
high risk groups (33). 

Aim of the research: a) to determine the 
prevalence and risks of hepatitis C in selected 
social reintegration facilities; b) to initiate the 
necessary measures to prevent and reduce the 
incidence of the diseas.

Characteristics of the sample group
Hepatitis C screening took place during the 

years 2019 - 2021 under the title “Hepatitis C 
screening in social reintegration facilities in 
Eastern Slovakia”. 

So far, we have tested a total of 3803 clients 
and employees from social reintegration facil-
ities, charity facilities, community centres, and 
slums in Eastern Slovakia for the presence of 
antibodies against hepatitis C. The screening 
was on a voluntary basis. A total of 251 employ-
ees (6.6%) and 3552 clients (93.4%) were ex-
amined - of which 2312 were men (60.7%) and 
1494 were women (39.2%). The average age of 
clients in social reintegration facilities was 43.7 
years - i.e. people of working age (see Graph 1). 
The average length of a client’s stay in the facil-
ity was 4.3 years.	

Graph 1 Characteristics of the social reintegration facilities clients sample group
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In 2019, we visited a total of 28 social reinte-
gration facilities. Here are the numbers of clients 
we examined at each facility: Charity Vranov nad 
Toplou (3 clients), Michalovce Mlynska Street 
(58), Michalovce shelter – asylum house  (13), 
Community Centre Pavlovce (31), Community 
Centre Slavkovce (23), Institute of Christ the 
King Sovereign Priest in Zakovce (207), Kosice 
- Lunik IX settlement (181), Resocia no Petrovce 
(20), Resocia no Rozhanovce (13), Greek Cath-
olic Charity Presov Pod Taborom (70), Sarisske 
Jastrabie (69) Presov Charity (23), Resocia no 
Repejov (14), Jakubany (60), Presov Dorka (20), 
Greek Catholic Charity Kosice shelter dormito-
ry (9), Kosice Dorka (10), Presov Community 
Centre K  Starej Tehelni (98), Oaza Nadej pre 
novy zivot (Oasis Hope for a  new life) Berna-
tovce (134), Kosice surrounding (29), Commu-
nity Centre Stropkov (29), Charity Vranov  nad 
Toplou 2 (13 clients), Spisska Nova Ves (18), 
Shelter of St. Frantisek Levoca (15), Low-thresh-
old center for children and family Kendice (25), 
Charity house of St. Elisabeth (38), Greek Catho-
lic Charity Svidnik – House of St. Faustina (17), 
and Youth Center Vranov (13).

In 2020, we also visited a total of 28 social 
reintegration facilities. Here are the numbers 
of clients we examined at each facility: Charity 
Vranov nad Toplou (10 clients), Humenne  shel-
ter (12), Institute of Christ the King Sovereign 
Priest in Zakovce (13),  Institute of Christ the 
King Sovereign Priest in Lubica (22), Kosice 
- Lunik IX settlement (80), Resocia no Petro-
vce (42), Resocia no Rozhanovce (14), Greek 
Catholic Charity Presov Pod Taborom (77), 
Sarisske Jastrabie (24) Presov Charity (13), 
Resocia no Repejov (13), Presov Dumbierska – 
halfway house  (10), Presov Community Centre 
K  Starej Tehelni (89), Kosice – Oaza (Oasis) 
(217), Kosice - Community centre on Adlero-
va street (26), Kosice - Samaritan (8), Kosice 
– Svatopluk´s Street (6), Kosice - Charity (37), 
Kosice Greek Catholic Charity shelter dormito-
ry on Fialkova Street (27), Kosice Polna Street 
(49), Kosice Resocia no Tahanovce (7), Char-
ity Vranov  nad Toplou 2 (17 clients), Shelter 
of St. Frantisek Levoca (7),  Poprad Outpatient 
psychiatric clinic (3), Greek Catholic Charity 
Svidnik - House of St. Faustina (20), Charity 
Svidnik (20).

In 2021, we visited a  total of 26 social re-

integration facilities. Here are the numbers of 
clients we examined at each facility: DSS (so-
cial services house) Trstena (40), DSS Namesto-
vo and shelter dormitory (44), Detva - Com-
munity centre (267), Detva City office (38), 
Detva PZ (Police force) (8), Kosice - Lunik IX 
settlement (106), OZ (civic association) Dob-
ry Pastier Klastor pod Znievom (363), Presov 
Charity Pod Taborom (39), Presov Charity (11), 
Lucenec shelter dormitory (10), Resocia no 
Petrovce (40), Resocia no Repejov (23), Kosice 
Charity (31), Kosice Resocia (7), Lucenec (10), 
Lucenec Community Centre (80), Michalovce 
asylum house (17), Svidnik charity – House of 
St. Faustina (12), Sutovo Centre for drug ad-
dicts (25), Martin - charity (42), Martin – OZ 
(civic association) Manus (16), Martin DSS Me-
dik (68), Martin Asylum house (51), Liptovsky 
Mikulas – Charity (14), Kosice – Oaza (Oasis) 
(126), Presov Community Centre K  Starej Te-
helni (54), House of St. Anna – assistance ser-
vice for homeless (32).

Methodology
To identify hepatitis C antibodies (anti-

HCV), we used a  test for  rapid diagnostics of 
hepatitis C (Liver HCV rapid test – Voyage and 
Turklab). 

At the same time, we gave the clients a ques-
tionnaire of our own design with questions that 
focused on the risk factors of viral hepatitis as 
well as on the reasons for their arrival to the so-
cial reintegration facility. From the grant funds, 
we purchased disposable needles and single use 
rapid tests to detect antiHCV antibodies. To de-
termine the antibodies to hepatitis C, we used 
a drop of capillary blood that we placed on the 
diagnostic set. A positive or negative result of an-
tiHCV antibody was recorded after 15 minutes.

In the case of positivity with antiHCV anti-
bodies, we educated clients about chronic hepa-
titis C, its possible complications, and possibili-
ties of antiviral treatment. We supplemented the 
examination of blood count, blood coagulation 
and biochemical parameters (glucose, creati-
nine, bilirubin, liver function tests, lipid profile, 
albumin, superstructure methodology for deter-
mining a possible presence of chronic hepatitis 
C virus - HCV RNA, CHC genotype).

In case of positive HCV RNA, we ordered 
the client for an examination in hepatology / in-
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fectiology clinic in order to start chronic hepati-
tis C treatment. 

Clients underwent ultrasonographic exam-
ination of the abdominal cavity and examination 
by transient elastography in specialized hepatol-
ogy / infectiology outpatient clinics (according 
to the region in which the facility was located). 

Results
Clients gave various reasons for coming to 

social reintegration facility: difficult life situ-
ation, drugs, alcohol, loss of family, unemploy-
ment, other reasons. As the questionnaire was 
anonymous, we cannot verify the veracity of cli-
ents’ answers. When comparing the individual 
years of the project, we noticed that in 2021, the 
number of clients who reported alcohol as the 
main reason for coming to the social reintegra-
tion facility increased by 19%. As usually, the 

answer „other“ dominated in the questionnaire. 
Behind that reason, alcohol can also be hidden. 
A more detailed analysis and comparison of the 
reasons for placement in the social reintegration 
facility is shown in graph no. 2. 

Out of the total number of 1387 examined 
in 2019, 1335 clients were antiHCV negative, 
52 (3.7%) were antiHCV positive. In our re-
search sample group, 174/1255 clients (13.9% 
of the group) used drugs, while 124/1255 cli-
ents used drugs intravenously, which represents 
9.9% of the group (see Graph 3). 

Out of the total number of 861 examined 
in 2020, 839 clients were antiHCV negative, 
22 (2.7%) were antiHCV positive. In our re-
search sample group, 274/804 clients used drugs 
(34.1% of the group), while 46/804 clients used 
drugs intravenously, which represents 5.5% of 
the group (see Graph 3).

Graph 2 Reasons for placing clients in social reintegration facilities in 2019-2021
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Out of the total number of 1555 examined 
in 2021, 1532 clients were antiHCV negative, 
23 (1.5%) were antiHCV positive. In our re-
search sample group, 136/1493 clients used 
drugs (9.1% of the group), while 74/1493 cli-
ents used drugs intravenously, which represents 
4.9% of the group (see Graph 3).

Anti HCV positivity was found in a total 
of 97 clients, which represents a prevalence of 
2.5%! (compared to 0.1% prevalence in the gen-
eral adult population of the Slovak Republic).

Clients who reported intravenous drug use 
(IDU) in the questionnaire also had more fre-
quent experience with other drugs. They most 
often reported marijuana, benzodiazepines, 
methamphetamine, heroin, cocaine, other hallu-
cinogens, hypnotics, amphetamines.

In the questionnaires, there was no question 
on clients’ nationality. However, according to 
the locations in which clients live, we know that 
e.g. the Lunik IX settlement in Kosice is inhab-
ited exclusively by Roma community. We plan 
to continue testing risky clients from this loca-
tion in the future and to evaluate this file inde-
pendently. There is a  need for repeated educa-
tion of these clients and for involvement of field 
workers in solving this problem.

Field workers provide counselling for Roma 
families in the field of social matters, upbringing 
and education. They focus mainly on working 
with an individual and their family. They solve 
individual client problems and use methods of 

social work, which they apply in the client’s nat-
ural environment (34). 

Discussion
Chronic viral hepatitis B and C (CHB / 

CHC) are a serious medical, public health, so-
cial and economic problem on a global scale, in 
Europe as a whole, and in Central and Eastern 
Europe in particular (35).

Injecting drug use remains the main route 
of transmission of hepatitis C infection (HCV) 
in Europe. In 2017-2018, the prevalence of 
HCV antibodies in national samples of injecting 
drug users ranged from 16% to 86%, with 10 out 
of the 16 countries with national data reporting 
rates above 50% (36).

According to an analysis of epidemiologi-
cal data, approximately 10 million intravenous 
drug users worldwide were anti-HCV positive. 
Studies show that each person who injects drugs 
with an infected needle is likely to infect about 
20 other drug users, and this rapid transmission 
of the disease occurs within the first three years 
of the initial infection (37).

The approach of educating injecting drug us-
ers about the prevention, testing and treatment of 
hepatitis C is therefore an important requirement 
for the elimination of this disease. Although 
effective oral antiviral medications with direct 
effects are currently available, expanding the 
supply of these medications, along with opioid 
substitution treatment and needle exchange pro-
grams, is still challenging for many countries. 
An introduction of better diagnostic and surveil-
lance techniques to identify people chronically 
infected with the virus is important for targeting 
the treatment to all infected people (36). 

Successful detection and treatment of viral 
hepatitis in substance users requires effective 
cooperation and functional interconnection not 
only of health professionals and specialists, but 
of the wide range of professionals and institu-
tions involved in the care of such patient - social 
workers, volunteers working within governmen-
tal and non-governmental organizations, in self-
help groups and foundations, family members 
and friends of the drug addicts (12,38). 

To successfully solve the hepatitis B and C 
problem, emphasis needs to be placed on pre-
vention, proactive screening and early diagnosis 
of people at risk, such as injecting drug users, 

Graph 3 �Incidence of hepatitis C in drug use 
(p=0,001)
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prisoners, HIV-infected people, immigrants 
from endemic countries, health workers, chil-
dren, and pregnant women, etc. (38).  

It is essential to initiate and support the de-
velopment and funding of comprehensive and 
well-managed national information campaigns 
to raise awareness about these diseases, espe-
cially with a focus on at-risk groups.

Conclusions
Chronic hepatitis C is currently the only chron-

ic viral infection that can be definitively cured.
The most important factor in preventing the 

occurrence of viral hepatitis in IDUs is the adop-
tion of basic measures to end risky behaviour - a 
discontinuation of drug use. Social reintegration 
facilities help to achieve this goal and enable cli-
ents to find a new meaning in life - a drug-free 
life (39). The ultimate goal of the re-socializa-
tion process is the reintegration of drug addicts 
into a natural (or alternative) social environment 
and for them to gain independence from institu-
tional social support (40, 41). 

Our screening project is prospective (2019-
2021-2022-2023). We see the benefit of the proj-
ect in: a) the continuous education of clients of 
social reintegration facilities; b) the detection of 
specific people with CHC infection c) the imple-
mentation of secondary prevention.

Successful detection and treatment of viral 
hepatitis in substance users not only requires 
effective cooperation and functional intercon-
nection of health professionals and specialists, 
but of the wide range of professionals and insti-
tutions involved in the care of such patients - so-
cial workers, volunteers working within govern-
mental and non-governmental organizations, in 
self-help groups and foundations, family mem-
bers, and friends of the drug addicts (12, 42).  

A screening for chronic hepatitis C and sub-
sequent treatment should be part of a comprehen-
sive client care in social reintegration facilities.
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Abstract: 	� Introduction: Nutrition is an essential lifestyle factor for 
maintaining good health. The correct composition of food is 
an essential part of the prevention of cardiovascular diseases. 
Proper nutrition is a basic prerequisite for healthy human de-
velopment and the main condition for the prevention of car-
diovascular diseases. Therefore, in our research, we focused 
on the modern prevention of cardiovascular diseases.

	 �Research sample group and research objective: We ap-
proached 240 cardiology clinic patients who came for a check-
up cardiology examination with various cardiology diagnoses. 
The goal of the research was to map the level of awareness of 

Original Article
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Introduction
The unfavourable state of the environment 

in combination with the way of life leads to the 
emergence of cardiovascular diseases, which, 
due to their importance, constitute one of the 
biggest problems of our population. Diet largely 
contributes to an unhealthy lifestyle. Nutrition 
contributes 20-60 percent to the development of 
cardiovascular diseases. A healthy diet reduces 
the risk through several mechanisms - through 
a decrease in body weight, a decrease in blood 
pressure, an improvement in the levels of fatty 
substances and glucose in the blood, and others.  
Biologically valuable food should contain all the 
substances that the body needs in the necessary 
quantity and in the optimal ratio and should not 
contain substances that can harm the body. In or-
der for a person to be able to regulate their own 
nutrition and change their eating habits, they 
must have basic information about nutrition and 
the composition of food.

Interest in a healthy lifestyle (healthy eat-
ing, stress prevention, active participation in 
screening programs, common physical ac-
tivities) is a  good starting point for creating 
a community. Community activities represent 

a flexible and at the same time effective way 
of implementing primary prevention in its ev-
eryday form (1).

Healthy foods - prevention  
of cardiovascular diseases

Nutrition is an essential lifestyle factor for 
maintaining good health. The correct composi-
tion of food is an essential part of the prevention 
of cardiovascular diseases, and above all, ath-
erosclerosis. Proper nutrition is a basic prereq-
uisite for healthy human development and the 
main condition for the prevention of cardiovas-
cular diseases (2).

Flavonoids (vitamin P) – These phenolic 
substances occur naturally in plants and help 
protect against harmful influences. Together 
with vitamins C and E and enzymes with antiox-
idant effects, they help create and strengthen the 
body’s  overall defence system. Several studies 
have demonstrated a direct effect of flavonoids 
on reducing the incidence of coronary heart dis-
ease and myocardial infarction. From apples to 
onions, almost all fruits and vegetables are rich 
in bioactive plant substances, including flavo-
noids. Flavonoids are abundant in red cabbage, 

the adult population in the context of modern prevention of 
cardiovascular diseases.

	 �Methods: To verify the hypotheses, we used the tools of in-
ductive statistics, Chi-square test. We made the decision about 
the significance of the differences based on the calculated val-
ue and a significance level of 0.05.

	 �Results: Through a deeper analysis, we found that the aware-
ness about modern prevention of cardiovascular diseases, 
i.e., the consumption of black coffee, red wine 0.2 dl per day, 
70% dark chocolate, and Omega 3 fatty acids is unsatisfacto-
ry among our selected sample of respondents. We also found 
a statistically significant relationship between cardiology di-
agnoses and BMI in a  selected sample of respondents. The 
frequency of cardiology examinations has an effect on respon-
dents’ awareness of modern prevention of cardiovascular dis-
eases.

	 �Conclusion: The role of the prevention and reduction of risk 
factors in society is not only a small part necessary to prevent 
the occurrence and spread of cardiovascular diseases, it is an 
important element needed to improve the overall health of the 
population. Such prevention can be achieved mainly by pro-
viding sufficient information and supporting and motivating 
individuals to have a  better lifestyle, as well as by creating 
greater interest and responsibility for their own health.
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broccoli, red grapes, green tea, and dark choco-
late with 70% cocoa content.

Black chokeberry – (proanthocyanidins) - 
They represent a group of condensed flavonoids. 
Aronia reduces high blood pressure and eye 
pressure, has a beneficial effect on the flexibility 
and strength of blood vessels, helps with vari-
cose veins, has an anti-sclerotic and anti-inflam-
matory effect.

Sea buckthorn fruits and oils – It contains 
omega-7 fatty acid, which is rarely found in na-
ture, and has a high antioxidant effect. It stimu-
lates the work of the heart muscle, supports the 
elasticity of veins and arteries, reduces blood 
clotting and the formation of blood clots. They 
reduce total cholesterol, LDL cholesterol and in-
crease HDL cholesterol.

Garlic – Its essential oils reduce elevated 
cholesterol levels, it has antioxidant properties, 
it is a natural aspirin. It helps regulate high blood 
pressure.

Almonds - Monounsaturated fatty acids, 
which make up 90% of almond fat, reduce LDL 
cholesterol and lower blood pressure.

Salmon – Salmon and other fatty fish like 
sardines, tuna, cod and mackerel are among the 
superstars of heart-healthy foods. They contain 
a huge amount of omega-3 fatty acids (DHA and 
EPA).

Soy – Soy products, including tofu, soy but-
ter and soy milk, are a good way to add protein 
to our diet without unhealthy fats and cholester-
ol. They contain a high amount of polyunsatu-
rated fats, fibre, vitamins and minerals. It lowers 
blood pressure and LDL cholesterol.

Avocado – Rich in unsaturated omega-3 fatty 
acids, it reduces the level of dangerous fats in 
the blood. It supplies vitamin B, protecting the 
heart.

Other healthy foods for the heart and blood 
circulation: flax seeds, potatoes, broccoli, pine-
apple, eggplant, berries, tomato, buckwheat, 
Brussels sprouts, spinach and others (3).

Black coffee and tea - Caffeinated coffee is 
an important source of natural antioxidants, of 
which there are even more in coffee than in tea 
when carefully prepared. Xanthines themselves, 
including caffeine, also have antioxidant effects. 
It should be remembered that roasting creates 
not only the wonderful aroma of coffee, but also 
some antioxidants. In medical records, drinking 

black coffee is still registered as abuse, among 
harmful habits. Compared to black tea, green 
tea has a  higher concentration of antioxidants 
by only 0.9 mmol/l. Black tea has a wider range 
of antioxidants compared to green tea. The con-
centration of caffeine in both types of tea is the 
same, approximately 2x higher than in coffee. 
Caffeine has a beneficial effect on blood vessels, 
improves blood circulation in the brain, kidneys 
and heart, and also has proven antioxidant ef-
fects. If we want to achieve a beneficial protec-
tive effect on health, e.g. on the vascular wall, 
you need to drink 5-6 cups of tea during a day.

Cocoa and chocolate - The overall effects 
of chocolate on human health are currently eval-
uated mostly negatively. 70% real chocolate, 
which is rich in antioxidants, minerals, vitamin 
D, causes vasodilation modified by flow, reduces 
the adhesion of blood platelets, which prevents 
the formation of blood clots that causes a heart 
attack or stroke. Real chocolate even reduces in-
sulin resistance, thus improving the utilization 
of glucose (4).

Alcohol – red wine - Red wine is produced 
by maceration of grape skins, which leaches into 
the wine substances belonging to effective anti-
oxidants, these are various polyphenols such as 
flavonoids, procyanidins and proanthocyanidins. 
Resveratrol is produced by some plants when 
they are attacked by pathogenic microorganisms 
such as bacteria or fungi. It is found in the skin 
of red grapes, in some types of berries (black 
currants, blueberries, pomegranate, etc.). Eating 
foods with a high content of resveratrol has a sig-
nificant beneficial effect on our health, especially 
on the function of the heart and blood vessels. 
Resveratrol is one of the most important antioxi-
dants, it prevents chronic inflammation, prevents 
the formation of blood clots, reduces fibrillation 
and improves blood vessel function (3).

Medicinal plants that regulate blood  
pressure values:

White mistletoe (Viscum album) - regulates 
blood pressure. It lowers high blood pressure, 
adjusts low blood pressure. It slows down the 
accelerated heart rate.

One-seeded hawthorn (Crataegus monog-
yna) - expands the blood vessels supplying the 
heart and increases the performance of the heart 
muscle, expands the peripheral blood vessels.
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Rosemary (Rosmarinus officinalis) - strength-
ens the heart, improves blood circulation.

Ginkgo biloba - improves blood flow to the 
brain, adjusts irregular activity of the heart. It di-
lates blood vessels and improves cerebral blood 
flow and coronary flow.

Garlic (Alium sativum) - is used in the treat-
ment of cardiovascular diseases, after strokes, 
atherosclerosis and other vascular diseases.

Black chokeberry (Aronia melanocarpa) - 
increases the speed of blood flow, which is suit-
able for the treatment of hypertension, and has 
a positive effect on the flexibility and strength of 
blood vessels (2).	

Research objective:
The main goal of the research was to map the 

level of awareness of the adult population in the 
context of modern prevention of cardiovascular 
diseases. Another goal was to find out whether the 
duration of cardiovascular diseases has an impact 
on the awareness of modern prevention of cardio-
vascular diseases. A third aim was to assess whether 
the annual interval of cardiology examinations has 
an impact on awareness in connection with mod-
ern prevention of cardiovascular diseases. We were 
also interested in whether BMI is related to the type 
of cardiovascular diseases of the respondents.

Research sample group and methodology 
Our research was carried out on a  selected 

set of patients of a cardiology outpatient clinic 
who came for a follow-up cardiology examina-
tion with various cardiology diagnoses. 240 re-

spondents were included in the research. Their 
age range was from 21 to 82, there were both 
females and males, and they had different levels 
of education. We verified the hypotheses with 
inductive statistics, statistical tests, and the Chi- 
square test. We used a significance level of 0.05.

Results
In the first categorization question, we found 

out the gender of the respondents.
A total of 240 (100%) respondents took part in 

the research. Of the total 240 respondents, there 
were 142 women (59.16%) and 98 men (40.83%).

The second categorization question was aimed 
at calculating their body mass index (BMI).

By asking a question about height and weight, 
we wanted to find out the body mass index 
(BMI). Of the total number, 48 (20%) respon-
dents had a normal weight. 92 respondents, i.e. 
,38.33% were overweight. 54 (22.50%) respon-
dents were suffering from class 1 obesity. Ac-
cording to the body mass indexes, 34 (14.16%) 
respondents had class 2 obesity and 12 respon-
dents, or 5%, had the most severe type of obesi-
ty. The individual body weight index was given 
according to the gender of the respondents, and 
8 (16.32%) men and 16 (22.56%) women had a 
normal weight. 22 respondents, i.e., 44.89% of 
men and 24 women (33.80%) were overweight. 
Both men and women suffer from class 1 obesi-
ty. 4 (8.16%) men and 17 (14.16%) women were 
class 2 obese. 4 men, i.e., 8.16%, and 2 women, 
i.e., 2.81%, were suffering from the most severe, 
class 3 obesity.

Graph 1 Gender of respondents
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Hypothesis testing
H1 BMI is related to the type of cardiovascu-

lar disease of the respondents
The chi-square value is 19.64208545 and 

the degree of freedom (df) is 8. The Pearson 
chi-square critical value for 8 degrees of free-
dom and 5% significance level is 15.51. The 
chi-square value is greater than the critical val-
ue, and the p value of 0.011778388 is less than 
the significance level of 0.05, so we can say that 
there is a  statistically significant relationship 
(significance) between cardiology diagnoses and 
BMI in the selected sample of respondents. Re-
spondents who survived a heart attack (52.38%) 
are overweight. Respondents with high blood 

pressure are the most obese (41.14%). Respon-
dents with heart rhythm disorders are over-
weight (86.36%). Respondents with heart failure 
are obese (60%). Valve defects are not affected 
by weight according to data analysis.

H2 The annual interval of cardiology exam-
inations has an impact on respondents’ aware-
ness of modern prevention of cardiovascular 
diseases

The chi-square value is 17.42431 and the de-
gree of freedom (df) is 3. The Pearson chi-square 
critical value for a degree of freedom of 3 and 
a significance level of 5% is equal to 7.82. The 
chi-square value is greater than the critical value. 
We confirmed the statistical significance between 

Graph 2 BMI of respondents

observed 
frequencies

I over-
came 

a heart 
attack

I am being 
treated for 

high BP

I am being 
treated for 

heart rhythm 
disorders

heart  
failure

I am being 
monitored for 
valve defects

Total

Normal weight 4 16 12 4 12 48
overweight 22 24 18 16 12 92

obesity 16 28 14 30 12 100

Total 42 68 44 50 36 240

Df 8 15,51

p value 0,011778388

chi test 19,64208545

Table 1 Contingency table for processing hypothesis H1



visits to the cardiology outpatient clinic and pa-
tient awareness based on the chi-square and p 
value of 0.000578019, which is lower than the 
significance level of 0.05. It follows that there 
is a statistically significant dependence (signifi-
cance) between respondents’ awareness and the 
annual interval of cardiology examinations.

H3 The duration of cardiovascular diseases 
has an effect on the respondents awareness of 
modern prevention of cardiovascular diseases.

The chi-square value is 7.155834 and the 
degree of freedom (df) is 4. The Pearson chi-
square critical value for a  degree of freedom 
of 4 and a significance level of 5% is 9.49. The 
chi-square value is lower than the critical val-
ue. Statistical dependence between the items 
was not confirmed. We can therefore claim that 
there is no statistically significant dependence 
(significance) between the length of the cardi-
ology disease and the respondents’ awareness. 

Respondents who have been treated for less than 
1 year or up to 5 years are better informed about 
modern prevention of cardiovascular diseas-
es than respondents who have been treated for 
more than 5 years.

Discussion
Cardiovascular diseases are the main cause 

of death for more than 4 million people in Eu-
rope every year. Therefore, the prevention of 
cardiovascular diseases, whether in the general 
population or at the individual level in patients 
with high cardiovascular risk or documented 
ischemic heart disease, represents one of the 
most important tasks in reducing mortality from 
cardiovascular diseases (5).

Due to this fact, our research focused on the 
awareness of the adult population in the context 
of modern prevention of cardiovascular diseas-
es. We investigated whether the length of treat-
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observed frequencies informed uninformed total

every 3-4 months 76 46 122

semiannually 24 42 66

once in a year 12 20 32

only as needed 6 14 20

Total 118 122 240

Df 3 7,82

chi test 17,42431

p value 0,000578019

observed frequencies informed uninformed total

less than 1 year 18 12 30

1 to 5 years 36 24 60

6 to 10 years 32 46 78

11 to 15 years 8 12 20

more than 15 years 24 28 52

Total 118 122 240

Df 4 9,49

chi test 7,155834

p value 0,127879

Table 2 Contingency table for processing hypothesis H2

Table 3 Contingency table for processing hypothesis H3
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ment for cardiovascular disease has an impact 
on the awareness of modern prevention of car-
diovascular diseases. We were also interested in 
whether the annual interval of cardiology exam-
inations has an impact on awareness in connec-
tion with modern prevention of cardiovascular 
diseases and whether BMI is related to the type 
of cardiovascular disease of the respondents. We 
ascertained awareness of modern prevention of 
cardiovascular diseases using respondents’ opin-
ion on the consumption of black coffee, red wine 
(0.2 dl per day), 70% dark chocolate, and ome-
ga-3 fatty acids.

Our research was carried out on a set of pa-
tients of a cardiology outpatient clinic who came 
for a  check-up cardiology examination with 
various cardiology diagnoses. 240 respondents 
were included in the research. The age range of 
the respondents was from 21 to 82 years and 142 
(59.16%) were female and 98 (40.83%) were 
male. When measuring the body mass index 
(BMI), we found that 48 (20%) of the respondents 
had a normal weight. 92 respondents, or 38.33%, 
were overweight. 54 (22.50%) respondents were 
suffering from class 1 obesity. According to the 
body mass index, 34 (14.16%) respondents had 
class 2 obesity, and 12 respondents, or 5%, have 
the most severe obesity. We verified the hypoth-
eses with inductive statistics, statistical tests, and 
a chi-square test. We used a significance level of 
0.05. With the first hypothesis, we determined 
a  statistically significant dependence between 
cardiology diagnoses and BMI in a selected sam-
ple of respondents. The relationship between 
cardiology diagnoses and BMI was confirmed. 
According to WHO global data, more than 1.4 
billion people (aged ≥ 20 years) are found to 
be overweight. Of these people, more than 200 
million were men and almost 300 million were 
women. Due to this fact, experts rightly consider 
obesity an epidemic of the 3rd millennium (6). 
With another hypothesis, we found that the an-
nual interval of cardiology examinations has an 
impact on the awareness of modern prevention of 
cardiovascular diseases.  In the last hypothesis, 
we found that the duration of cardiovascular dis-
eases has no influence on the awareness of mod-
ern prevention of cardiovascular diseases. We 
were also interested in the respondents’ opinion 
on the consumption of black coffee. We found 
that only 76 (31.66%) respondents indicated that 

black coffee has a positive effect on the heart and 
blood vessels. Despite past concerns that coffee 
could damage the heart, studies have shown no 
link to heart diseases. On the contrary, one study 
of 41,836 healthy women aged 55 to 69 found 
that one to six cups of coffee a day (both caffein-
ated and decaffeinated) reduced the risk of death 
from heart diseases. The most powerful protec-
tive effect has 4 to 6 cups per day (7). We were 
interested in the respondents’ opinion on the 
consumption of red wine (0.2 dcl per day). 112 
respondents (46.66%) think that it has a  good 
effect on the heart and blood vessels. Only 10 
(4.16%) respondents think that it damages the 
heart muscle. The largest group, 118 (49.16%) 
respondents, could not answer and chose the 
option “don’t know”. The author Horáková (3) 
deals with the question: Why do men live longer 
in some areas of Europe? Doctor Roger Corder 
found the answer to this question. Together with 
his team, he studied several groups of people 
who lived to be a  hundred years old. Research 
has provided insight into the types of wines that 
are best for long-lasting healthy living. He iden-
tified a substance in red wine that is responsible 
for reducing the risk of coronary heart disease 
and reducing overall mortality with moderate 
regular consumption of red wine. He proved that 
it is not resveratrol and quercetin as previously 
thought, but the procynanidines found in wine 
that are the most effective. The results of the 
Cordera team’s research showed that even after 
two weeks of 125 ml of procyanidin-rich wine 
daily, they set positive health effects on the car-
diovascular system. The respondents’ opinions of 
dark chocolate were predominantly positive. 132 
(55%) think that 70% dark chocolate has a good 
effect on the cardiovascular system. 26 (10.83%) 
respondents reacted very positively. On the oth-
er hand 48 (20%) respondents think that dark 
chocolate does not have a positive effect on the 
cardiovascular system. The author Horáková (3) 
states that many studies have confirmed that dark 
chocolate can be useful for our heart. In fact, 
one publication published in the Heart Journal 
in 2012 reported that consuming a small amount 
of dark chocolate daily reduced the risk of heart 
attacks and strokes in people at high risk of de-
veloping these problems. This finding only ap-
plies to dark chocolate, meaning chocolate that 
contains at least 60 to 70 percent cocoa (2). Next, 



Clinical Social Work and Health Intervention	 31

Clinical Social Work and Health Intervention Vol. 14 No. 4 2023

we investigated the opinion on omega-3 fatty ac-
ids. 146 (60.83%) respondents think that omega 
3 fatty acids reduce blood cholesterol. Only 6 
(2.50%) respondents answered that it increases 
blood pressure. Other respondents in the number 
of 88 (36.66%) answered with the option “I don’t 
know”. Authors Dudová-Skripová, Pella (8) state 
that the positive effects of omega 3 polyunsat-
urated acids (n-3 PUFA) are probably mediated 
through their antiarrhythmic, lipid-lowering, 
antithrombotic and anti-inflammatory proper-
ties. More and more, treatment with n-3 PUFA 
holds great promise for primary, but especially 
for secondary prevention of cardiovascular dis-
eases. Many studies have shown that adequate 
consumption of fish oil reduces the incidence 
of cardiovascular events, especially acute myo-
cardial infarction, sudden cardiac death, etc. In 
the Italian GISSI study, patients after myocardial 
infarction were given 1 g of omega-3 fatty acids 
daily in addition to standard treatment. After 3 
months, mortality compared to the control group 
was reduced by 41% and after 4 months by up to 
50%. The beneficial effects were also confirmed 
by studies focusing on cardiac arrhythmias. 
However, omega-3 fatty acids have many other 
beneficial effects. They have an anti-inflammato-
ry effect, prevent hypertension (high blood pres-
sure), reduce the risk of blood clots, and suppress 
autoimmune reactions (8).

Conclusion
Cardiovascular diseases are an increasingly 

common problem nowadays, they occur more 
and more frequently in society, even among 
younger people. Cardiovascular diseases can be 
largely prevented. Population-wide measures 
and improved access to health care can signifi-
cantly reduce the health and socio-economic 
burden caused by cardiovascular diseases and 
reduce the risk factors of the disease. Likewise, 
in the work environment, management can 
pay close attention to activities that reduce the 
stressful environment of employees (Jankelová, 
Czarneczki, 2021). Addressing cardiovascular 
disease requires sustained and concrete action in 
areas that are key components of any global or 
national strategy: surveillance and monitoring, 
prevention and reduction of risk factors. The 
role of prevention and reduction of risk factors 
in society is not only a small part necessary to 

prevent the occurrence and spread of cardio-
vascular diseases, but it is an important element 
necessary to improve the overall health of the 
population, to increase life expectancy and also 
to increase the productive age. Such prevention 
can be achieved mainly by providing sufficient 
information, supporting and motivating individ-
uals to a better lifestyle, but also to greater inter-
est and responsibility for their own health and 
subsequent regular preventive check-ups with 
general practitioners and specialists.
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Abstract: 	� Introduction: Osteoporosis is one of the major public health 
problems, and its prevalence is most often associated with 
menopause.

	 �Aim: To analyze bone mass status in menopausal women with 
regard to age, BMI and duration of menopause.

	 �Method: A retrospective analysis of the densitometric exam-
ination results of 650 postmenopausal women was used. We 
performed simple and multiple regression, while we consid-
ered the densitometry examination conclusion as the depen-
dent variable. We calculated correlation coefficients (r), deter-
mination coefficients and their level of significance.

	 �Results: The occurrence of osteoporosis is associated with 
age. In the age category under 50 years, bone tissue remod-
eling was detected in 46.92% of women, while in the over 50 
category it was 32.92%. The dependence of the duration of 

Original Article
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Introduction
Osteoporosis is one of the serious public 

health problems associated with considerable 
sickness and socio-economic burden (1). Its 
prevalence is most often associated with meno-
pause (2). Menopause as a  biological process 
typically occurs between the ages of 40 and 60, 
(average value 51 years). Natural menopause is 
defined as the cessation of the menstrual cycle 
for 12 consecutive months resulting from a lack 
of ovarian follicular activity (3). Early meno-
pausal age is associated with an increased risk 
of cardiovascular disease and osteoporosis. En-
vironmental factors explain only a small part of 
the variance in menopausal age. (4). Menopause 
is a critical time for bone health, with rapid bone 
loss occurring in the three-year period following 
the last menstrual cycle. Bone density measure-
ments may be clinically useful in predicting the 
onset of a phase of rapid bone loss and in identi-
fying women who are most at risk for osteoporo-
sis during menopause. Monitoring bone density 
is also important in assessing the effectiveness 
of osteoporosis treatment (5).

According to Brown et al., (2009), osteopo-
rosis is the most common cause of fractures. It is 
estimated that approximately 30% of postmeno-
pausal women in the United States and the Eu-
ropean Union suffer from osteoporosis. In Asia, 
the overall prevalence of postmenopausal osteo-
porosis is higher than in Western countries (2).

Payer et al., (2007), identified genetic predis-
position, age and gender as non-influential fac-
tors in the development of osteoporosis. Factors 
that can be influenced include physical inactiv-
ity, calcium intake in food, smoking and exces-
sive alcohol intake (6).

Opinions on the protective effect of excess 
weight against osteoporosis are not unequivocal 
(7). A  higher body mass index (BMI) is a  key 
problem that greatly affects people’s health (8). 
A higher body mass index (BMI) as a protective 
factor reducing bone loss is reported by several 
authors (1,7,9). Guiming et al. (2019) reports 
higher BMI values as a risk factor for the devel-
opment of postmenopausal bone remodeling (10).

The described starting points were the incite-
ment for conducting research aimed at a detailed 
analysis, which provides a systematic overview 
of the factors supporting the development of os-
teoporosis in menopausal women. We mapped 
the area of key factors: duration of menopause, 
climacterium, woman’s  age, obesity, BMI, 
smoking.

Methodology
In the conducted research, a  retrospective 

content analysis of health documentation in the 
form of an “evaluation study” was used. The 
results of the examination of women who un-
derwent a  densitometric examination at a  spe-
cialized densitometric workplace in Banská 

menopause in years and the onset of bone remodeling was also 
confirmed, tStat=2.26 (tcrit = 1.647). The negative correlation 
of the conditionality of the onset of menopause and weight 
(r= - 0.067, very weak dependence) confirms the assumption 
that women with higher weight enter menopause at an older 
age. The negative value of the correlation (r = -0.2218 weak 
dependence) confirms that the degree of osteopenia or osteo-
porosis decreases with an increasing BMI value. The onset of 
osteopenia or osteoporosis is not conditioned by intolerance to 
dairy food p= 0.6652 > α =0.05 or smoking p=0.448>0.05.

	 �Conclusion: The obtained results show that the occurrence 
of osteopenia and osteoporosis is related to the age of women 
and the duration of postmenopause. The degree of osteopenia 
or osteoporosis decreases with increasing BMI. Bone tissue 
remodeling is not related to dairy food intolerance or smok-
ing in the observed group. In connection with the occurrence 
of osteoporosis in postmenopausal women, it is necessary to 
raise public awareness of the importance of regular bone den-
sitometry monitoring.
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Bystrica (SK) were reviewed, more specifical-
ly from January to October 2020. The data on 
each examined woman were processed in the 
MS Excel program. A  descriptive analysis of 
all variables was performed. Statistical analysis 
was performed using Pearson’s  chi-square test 
and t-test. We calculated BMI using the formula 
weight (kg) / height (m2).

We investigated clinically significant factors 
that can lead to osteoporosis in a group of 650 
women. In our observation, we included the 
age of the respondents, the age at the onset of 
menopause, ovariectomy, hysterectomy, diseas-
es of the thyroid gland and kidneys, GIT, weight 
(BMI), dairy food intolerance and smoking. 

Only women in postmenopause, natural or 
artificially induced climacteric after bilateral 
ovariectomy were included in the group. The 
age of the respondents, their education and so-
cial status did not determine their inclusion in 
the group. A 20-year-old female respondent was 
not included in our study because of the high age 
deviation. 

According to the WHO, densitometry results 
are classified into four categories: A. Norm: 
T-score > - 1; B. Osteopenia: T-score >-1.r > 
T-score > - 2.5; C. Osteoporosis: T-score < - 2.5; 
D. Manifest osteoporosis: T-score < - 2.5 + at 
least one fracture.

The number of fractures to determine mani-
fest osteoporosis was not recorded in the medi-
cal records examined by us. For the analysis of 
the densitometry results, we therefore divided 
the respondents into three categories: 0=norm; 
1=osteopenia; 2=osteoporosis.

The main aim of the study was to analyze the 
impact of hormonal remodeling due to meno-
pause and the ongoing climacteric effect on the 
occurrence of osteoporosis in the context of the 
duration of postmenopause, age and BMI of the 
woman.

The sub-objectives of the study were to as-
sess the influence of the respondents‘ ages at the 
time of measurement, the ages at the onset of 
menopause, the number of years lived in meno-
pause and body weight expressed in BMI values 
on the occurrence of osteopenia or osteoporosis 
in postmenopausal women. 

Results
We monitored the onset of menopause and 

associated problems with hormonal changes in 
a sample of 650 women aged 39 to 90; the aver-
age age of the respondents was 63.5.

We excluded one female respondent 20-year-
old from the study due to high age deviation. The 
basic numerical characteristics of the collection 
are listed in Table 1. 

In the age category over 50 years old, post-
menopausal bone tissue remodeling was recorded 
in a  total of 46.92% of women, while in the age 
category under 50 years old, some form of bone 
tissue remodeling appeared in 32.92% of women. 
The most frequent diagnosis in both age categories 
was osteopenia. Only 20% of women in the mon-
itored group did not suffer from any form of bone 
remodeling. We present the results in Table 2.

min max average s
Age 39 90 63,4769 8,3915

Onset of  
menopause 32 61 49,3384 4,6039

Category
diseases

Age
∑

< 51 >50

n % N % N %

0 44 6,7692 87 13,3846 131 20,1538

1 140 21,5384 205 31,5384 345 53,0769

2 74 11,3846 100 15,3846 174 26,7692
∑ 258 39,6923 392 60,3076 650 100

Table 1 �Distribution of the group according to 
age and onset of menopause

Table 2 Incidence of the disease by age categories, absolute and relative values

Legenda: 0 norm; 1 osteopenia; 2 osteoporosis;
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The relationship between weight and the 
onset of menopause

We investigated the relationships between 
the occurrence of osteopenia/osteoporosis, the 
weight of the respondents and the age at the on-
set of menopause.

More than 90% of female respondents experi-
enced menopause between the ages of 40 and 58.

The mutual conditionality of the onset of 
menopause and weight, expressed by the cor-
relation coefficient r, has a value of r= - 0.0671. 
This is a very weak dependence. However, the 
negative correlation confirms the assumption 
that women with higher weight enter menopause 
at an older age. 

The relationship between the BMI value 
and the degree of bone deterioration (osteo-
porosis or osteopenia)

The correlation coefficient r = -0.2218 ex-
presses only a weak dependence. The negative 
value confirms that as the BMI value increases, 
the degree of bone damage decreases.

The relationship between BMI value and 
the onset of osteoporosis or osteopenia

We verified the dependence between the ob-
served characteristics using the c2 test at a sig-
nificance level of 0.05. We present the measured 
and expected values in the following tables (5,6). 
CHITEST in the EXCEL program was used for 
verification.

The result value of CHITEST is the proba-
bility value p = 1.3890E-07<0.05. When moni-
toring the relationship between BMI values and 
the onset of both osteopenia and osteoporosis, 
dependence was confirmed (Table 6). 

Dependence between the onset of osteopo-
rosis or osteopenia and dairy food intolerance

From the total set of 650 female respon-
dents, only 21 reported intolerance to dairy food 
(3.23%). There is no dependency between the 
observed characters. The onset of osteopenia or 
osteoporosis is not conditioned by intolerance to 
dairy food. The resulting probability value is p= 
0.6652 >α =0.05. Intolerance to dairy food has 
not been proven to be a possible factor influenc-
ing the onset of Weight 59,6 88,1 45,4 102,3 ob-
served bone structure damage (Table 6).

The influence of individual factors tested 
separately in relation to the monitored diagno-
ses is in the zone of weak dependence. Within 
the given collection, the age of menopause onset 
was the only parameter that entered the zone of 
addiction acceptance.

Weight in kg Onset of menopause in years Osteopenia, osteoporosis

r 73,8553 49,3384 1,0661

s 14,2243 4,6039 0,6818

s 2s
Weight 59,6 88,1 45,4 102,3

Onset of  
menopause 44,7 53,9 40,1 58,5

r - 0,0671

Measured   Damage Trend 

BMI 0 1 2 n age

<23,9 12 81 53 146 48,8576

24-28,9 36 136 61 233 49,7518

29-38,9 71 121 57 249 49,2289

>39 11 7 4 22 48,0476
∑ 130 345 175 650

Table 3 Numerical characteristics of the weight sign, onset of menopause

Table 4 Occurrence interval by value s

r- correlation coefficient

Table 5 Measured values, frequency distribution according to BMI
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Discussion
In the conducted study, we verified the effect 

of selected factors on bone tissue remodeling in 
postmenopausal women.

The results of the conducted study show that 
the incidence of postmenopausal bone tissue re-
modeling increases with the increasing age of 
women. The basic numerical characteristics of 
the group are presented in Tables 1 and 2. Some 
authors mention the young age of women at the 
onset of menopause as a risk factor for the de-
velopment of osteoporosis (3). The increasing 
menopausal age in connection with the increas-
ing incidence of osteopenia and osteoporosis is 
also reported by Agrawal et al. (1) and Veiga Sil-
va et al. (11). According to Karlamangla et al. 
(5), there is a rapid loss of bone mass in the first 
three years from the date of the last menstrual 
period.

In respondents with an artificially induced 
onset of menopause after ovariectomy or hys-
terectomy, we noted a more frequent occurrence 
of osteoporosis. However, this increase is not 
statistically significant. We present the results 
of the t-test in Table 6. The age related to the 
occurrence of ovariectomy and hysterectomy is 
only marginally statistically related to the occur-
rence of osteopenia and osteoporosis in the set 
of respondents. 

From the research results, it follows that 

women with higher weight enter menopause at 
an older age. Weak dependence was confirmed 
(Tables 3 and 4).

When monitoring the relationship between 
BMI values and the onset of osteopenia or osteo-
porosis in our group, a negative dependence was 
confirmed. An important factor is the fact that 
estrogens are soluble in fats (2), so it is assumed 
that the rate of bone damage decreases with 
increasing BMI values in our group (Table 5). 
Opinions differ on higher BMI values as a pro-
tective or moderating factor in the development 
of postmenopausal osteoporosis (12). According 
to the authors Tian et al. (2017), there are sig-
nificant age, gender and race differences in the 
risk of osteoporosis and the composition of fat 
mass (13). Higher weight, BMI and body type 
have a protective effect on bone remodeling ac-
cording to Török-Oance et al. (2) and Veiga Sil-
va et al. (11). According to Aghaei et al., a low 
BMI value is also a risk factor associated with 
bone mass loss (8).  Guiming et al. (10) reports 
higher age, a higher number of pregnancies and 
also higher BMI, as the risks of developing post-
menopausal osteoporosis in Chinese women.

In our research, intolerance to dairy food did 
not prove to be a significant factor affecting the 
onset of observed damage to bone structure.

According to Payer et al. (2007), female 
smokers have an accelerated catabolism of en-

Table 6 Values of coefficients – EXCEL program output - data analysis - regression

  Coefficient Standard  
deviation t Stat P-value Lower  

95%
Higher  
95%

Interception 4,9 3,863 1,286 0,199 -2,62 12,55

Age 0,0001 0,007 0,019 0,984 -0,01 0,013

Height -0,0099 0,023 -0,44 0,662 -0,05 0,034

Weight -0,0071 0,024 -0,29 0,775 -0,05 0,041

Menopause  
in years 0,013 0,006 2,26 0,024 0,002 0,026

Dairy food  
tolerance -0,079 0,143 -0,56 0,579 -0,36 0,202

Smoking -0,0620 0,082 -0,76 0,448 -0,22 0,099

Hormonal  
therapy 0,0630 0,079 0,796 0,427 -0,09 0,219

BMI -0,0172 0,064 -0,27 0,785 -0,14 0,108
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dogenous estrogens, and therefore menopause 
occurs earlier in female smokers (6). In the set 
of respondents examined by us, this factor was 
not confirmed as statistically significant (Table 
5). According to Agrawal et al. (1), a  healthy 
lifestyle (diet, exercise and exposure to sunlight) 
can have a fundamental positive effect on bone 
health. These public health measures are rec-
ommended for the general population because 
they are effective, safe and cost- efficient. The 
management of organizations can provide var-
ious prevention options in this area within the 
framework of benefits (14). 

Conclusion
The conducted study demonstrated a higher 

prevalence of osteopenia than osteoporosis and 
confirmed that older age and menopause are risk 
factors for both outcomes, i.e., for both osteope-
nia and osteoporosis. A BMI above 25 is a slight-
ly protective factor from the point of view of 
the development of osteopenia or osteoporosis. 
Osteoporosis is a  major public health problem 
associated with evident sickness and socio-eco-
nomic burden. According to the Slovak Arthro-
plasty Register, the number of patients suffering 
from this disease is constantly increasing in to-
day’s fast-paced times. Patients with this disease 
suffer from pain and limited mobility of the hip 
joint. These symptoms greatly affect their lives 
and their level of self-sufficiency (15). Early de-
tection can help reduce fracture occurrence rates 
and the overall socio-economic burden. The 
presented study was carried out on the basis of 
screening results of bone density measurements 
in women in the postmenopausal period of life. 
It was aimed at revealing the determining factors 
responsible for the pathological remodeling of 
bone tissue in the studied sample of respondents. 
In this context, a wider public awareness of the 
possibilities of preventive densitometry mea-
surement in postmenopausal women is needed.
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Abstract: 	 �Aim: The aim of our study was to compare the referral of 
patients with suspected peripheral arterial disease (PAD) to 
the angiological department before and after the inclusion of 
the ankle-brachial index (ABI) measurement in the preventive 
examination performed by a general practitioner.

	� Design: Retrospective study.
	� Participants: 151 patients referred by general practitioners 

or other specialists (surgeon, diabetologist, internist, cardiolo-
gist, neurologist).

	� Methods: We determined the presence of atherosclerosis risk 
factors and measured the ABI using a  Doppler ultrasound 
probe.

	� Results: We found that in the first half of 2019, 2.8 times more 
patients with suspected PAD were referred to the outpatient clin-
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ic than in the first half of 2015. In 2015, general practitioners 
sent 32.5% of patients, and in 2019 it was 40.1% of patients.

	� Conclusion: A retrospective study shows that the inclusion of 
ABI measurement into the preventive examinations accelerat-
ed the detection of PAD.
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internal grant from the Slovak Medical University.
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Introduction
Peripheral arterial disease (PAD) is a  syn-

drome characterized by an imbalance between 
the need and the supply of oxygen and nutrients 
(blood perfusion) in the tissues of the lower 
limbs (1). Peripheral arterial disease (PAD) in-
cludes obliterative diseases of limb arteries and 
other arterial beds with the exception of coronary 
arteries (2). The most important risk factors for 
PAD remain smoking, diabetes mellitus (DM), 
arterial hypertension (AH) and dyslipoprotein-
emia (DLP). Less significant ones are gender, 
age and chronic renal failure. Their management 
is mainly the responsibility of angiologists and 
diabetologists. Smoking and diabetes mellitus 
show the strongest association with the occur-
rence and progression of PAD. PAD reduces the 
quality of life; it can even lead to the amputation 
of the affected limb (3). A characteristic symp-
tom is claudication pain, which occurs during 
exertion and stops after a  short rest. However, 
only a certain part of patients has typical symp-
toms (4).

Claudication pain may be absent in patients 
with polyneuropathy, and it is often absent in di-

abetics. Claudication does not occur in patients 
who cannot walk due to immobility caused by 
musculoskeletal diseases, exertional dyspnoea 
or other difficulties due to polymorbidity. Inter-
estingly, up to 10-50% of patients with intermit-
tent claudication have never consulted a medical 
doctor about their problems (4). 

PAD of the lower limbs is characterized by 
narrowing and/or thickening of the arteries sup-
plying the lower limbs, which leads to a deterio-
ration of blood supply to the tissues and nerves, 
and thus to their damage.

PAD of the limb arteries occurs in about 
5-10% of the population older than 60 years, 
while its incidence varies in individual epide-
miological studies depending on the diagnostic 
methods used to diagnose PAD (based on anam-
nestic data or also using instrumental examina-
tion methods). The choice of the investigated file 
is also decisive.

In a German prospective study that followed 
the fate of 109 patients with intermittent claudi-
cation for 10 years, 62.3% of patients developed 
“polyvascular” disease, with 20% of patients 
having 3 vascular beds affected (3). Similarly, 
in a  Slovak study of 2,207 patients who were 
examined by general practitioners, it was found 
that patients with an ankle-brachial index of less 
than 0.9 had a  significantly higher incidence 
of myocardial infarction, angina pectoris and 
stroke (2).

In an inpatient study of 990 patients who 
were treated for various causes in a department 
of internal medicine, it was found that 6% of the 
patients had a history of PAD, but measurement 
of ankle-brachial pressure index revealed that up 
to 43.7% of patients had an index of less than 
0.9 (4). In a  German epidemiological study of 
6,880 patients (average age 72.5 years) where 
GPs measured the ankle-brachial index (ABI) in 
all patients over 65 years of age, a prevalence of 
PAD (ABI less than 0.9) in 19.8% of men and 
16.8% of women was found (5). 

The measurement of ankle pressures and 
subsequently the calculation of the ankle-bra-
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chial index (the abbreviation ABI from the En-
glish Ankle-Brachial Index is commonly used) 
is a basic auxiliary examination in the diagnosis 
of PAD. The ABI index is defined as the ratio 
of the blood pressure measured on the lower 
limb (ankle) and the blood pressure measured on 
the upper limb. Reduced pressure in the lower 
limbs occurs in ischemic disease of the lower 
limbs. The ABI index is thus an important risk 
marker of ischemic disease of the lower limbs 
and predicts the probability of a heart attack or 
stroke (6). It has been shown that ABI is an indi-
rect indicator of atherosclerotic damage in other 
vascular beds (coronary, cerebral, renal) (7). It is 
a very simple and at the same time informative 
examination for the identification of patients that 
are at risk. The ABI value reliably confirms or 
excludes vascular limb disability.

Under physiological circumstances, arteri-
al blood pressure (BP) values increase slightly 
towards the periphery. Any pathology in terms 
of narrowing or closing of the artery will be 
manifested by a  drop in blood pressure in the 
periphery. We measure systolic BP on the pe-
ripheral arteries at the place of the applied cuff. 
It responds most sensitively to hemodynamic 
changes and is easily detected using a Doppler 
ultrasound meter. 

Ankle BP is measured at a. dorsalis pedis in 
a supine patient. We record the BP at which the 
Doppler signal appears when the cuff is inflated. 
The value of the measured BP is from the place 
where the cuff is applied. If we measure on 2 
or 3 arteries of the lower limb, the highest mea-
sured ankle BP is decisive. However, at some 
workplaces, ABI is calculated for each examined 
artery separately. We also measure BP on both 
aa. brachialis. Decisive is the higher measured 

systolic blood pressure (sBP). ABI for the right 
lower limb (RABI - right ankle-brachial index) 
and ABI for the left lower limb (LABI - left an-
kle-brachial index) are then calculated according 
to the formula:

Physiological ABI values range between 1 
and 1.4 (8). Values below 0.9 are pathological. 
Borderline values (0.9-1) may occur after exer-
cise, but should normalize within 30 seconds. 
ABI is measured at rest and 1 minute after ex-
ercise. With narrowed arteries, the pathological 
result becomes more pronounced after the load. 
If BP remains reduced by 20%, it is a diagnostic 
criterion for PAD (9). An absolute value of ankle 
BP below 50 mmHg indicates impending critical 
limb ischemia. The overall survival of patients 
with ABI<0.3 is significantly shorter than that of 
patients with a higher value (4). Increased ABI 
values ≥1.4 indicate mediocalcinosis.

An ABI value of <0.9 confirms the diagnosis 
of PAD and at the same time detects PAD in as-
ymptomatic patients. A  pathologically reduced 
ABI value confirms the vascular etiology of pain 
in the lower limbs, and we also use it to assess 
the severity of the disease. It thus gives us key 
information about the patient’s long-term prog-
nosis (Table no. 1).

systolic pressure on the peripheral  
artery of the right lower limb

RABI =     –––––––––––––––––––––––––––––––––––––––––––––––––   
higher systolic pressure 
in the upper limb

systolic pressure on the peripheral  
artery of the left lower limb

LABI =     ––––––––––––––––––––––––––––––––––––––––––––––––– 
higher systolic pressure  
in the upper limb

Confirms the diagnosis of PAD

Detects PAD in asymptomatic patients

Confirms a vascular etiology of pain in the lower limbs

Helps in assessing the severity of the disease

Helps to assess the development of the disease (progression, improvement, stabilization)

Has a high correlation with coronary and cerebrovascular disease

Key information about long-term prognosis (increased risk of cardiovascular mortality)

Table 1 Diagnostic significance of ABI<0.9 (modified according to Norgren, 2007)
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Ankle BP should be measured in all patients 
over 65 years of age, in smokers and ex-smok-
ers, in patients with diabetes from the age of 50 
(8), in patients with atherosclerosis, in those 
with dyslipoproteinemia, in hypertensive pa-
tients, in patients with pain in the lower limbs, 
an in patients with claudication or rest pain (7).

In the context of the anamnesis and clinical 
examination of the patient (inspection, palpation 
- especially of peripheral pulsations, ausculta-
tion over large arteries, and in questionable situ-
ations also the use of stress tests -e.g., according 
to Ratschow), the general practitioner evaluates 
the results of the ABI measurement (Table 2):

In 2016, ABI measurement was included in 
the preventive check-up performed by a general 
practitioner for all patients over 60 years of age 
and for patients over 50 years of age if they have 
at least one risk factor (10).

Methods
The aim of our work was an analysis focus-

ing primarily on the risk factors of atherosclero-
sis in a set of patients suspected of having PAD 
who were referred for the first time to the An-
giological Outpatient Clinic at the Academician 
Ladislav Dérer Hospital of the Bratislava Uni-
versity Hospital.

As in 2016 in the Slovak Republic the ABI 
measurement was included in the preventive 
check-up in the general practitioner’s clinic for 
adults, we compared the characteristics of pa-
tients referred in the first half of 2015 and in the 
first half of 2019.

Another aim was to compare the 
characteristics of patients referred by general 
practitioners and other specialists.

Into our research sample group, we included 
151 patients who were examined for the first 
time in the Angiological Outpatient Clinic at the 
Academician L. Dérer Hospital of the Bratislava 
University Hospital in the first half of 2015 (40 
patients) and the first half of 2019 (111 patients) 
with a suspected diagnosis of peripheral arterial 
disease. Of the 151 patients, 75 were men 
(49.7%) and 76 were women (50.3%). Patients 
were referred by general practitioners or other 
specialists (surgeon, diabetologist, internist, 
cardiologist, neurologist).

We took patient’s medical history, including 
the identification of atherosclerosis risk factors. 
We also drew information from medical 
records or we added laboratory tests. Patients 
underwent clinical examination. Subsequently, 
we measured the systolic blood pressure on the 
upper limbs above the brachialis artery and the 
systolic blood pressure on the lower limbs in 
the area of the ankle above the tibialis posterior 
artery and the dorsalis pedis artery with a BIDOP 
100V3 portable doppler device. We calculated 
the ABI according to the standard formula (the 
ratio between the systolic pressure at the arm 
and at the ankle).

Statistical analyses were carried out using 
SPSS (Statistical package for social sciences) 
software (11). For the basic statistical analysis, 
we used frequency tables, and as numeric char-
acters also mean, standard deviation, minimum, 
maximum and range (12). To compare the re-
sults for the investigated subsets, we used con-
tingency tables and Fisher’s exact test for nom-
inal characters (13). For numerical characters, 
for comparison, we used non-parametric exact 
Mann-Whitney U  test and Kruskal Wallis Test 

Table 2 ABI interpretation and following procedure

ABI Interpretation Following procedure

> 1,3 Mediocalcinosis Angiological examination
Prevention according to the patient’s risk profile

1,0 – 1,29 Normal values Prevention according to the patient’s risk profile

0,9 – 1,0 Borderline values Repeat ABI, ABI after load
Prevention according to the patient’s risk profile

0,5 – 0,8 PAD Angiological examination
Prevention according to the patient’s risk profile

< 0,5 A severe form of PAO Early angiological examination
Prevention according to the patient’s risk profile
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(14). The relationships between the investigated 
variables are significant when the corresponding 
p-value is: p < 0.05 (15). Tables and graphic pre-
sentation of the comparisons were made using 
the MS Excel program.

Results
The research sample group consisted of 151 

patients, who were examined for the first time 
in the Angiological Outpatient Clinic at the 
Academician L. Dérer Hospital of the Bratislava 

University Hospital in the first half of 2015 and 
the first half of 2019 with a suspected diagnosis 
of peripheral arterial disease (Table 3). Of the 
151 patients, 75 were men (49.7%) and 76 
were women (50.3%). Patients were referred 
by general practitioners or other specialists 
(surgeon, diabetologist, internist, cardiologist, 
neurologist).

In the first half of 2015, 12 men and 28 wom-
en were referred to the Angiology Outpatient 
Clinic. In the first half of 2019, it was 63 men 
and 48 women. Using Fisher’s  exact test, we 
found that the proportion of women in 2015 was 
statistically significantly higher (Fisher’s  exact 
test, p = 0.004).

We were also interested in the risk profile 
of the referred patients. By comparing the risk 
factors of patients referred in the first half of 
2015 and of 2019, we found that the proportion 
of smokers increased statistically significantly 
(Fisher’s  exact test, p=0.005). The proportion 
of patients with hyperlipoproteinemia also in-
creased by 15.8 percentage points, but it was 
not statistically significant (Fisher’s  exact test, 
p=0.089) (Table. 4).

We determined the body mass index (BMI) 
of the patients. We found that not even 27.8% of 
referred patients had a BMI>30 kg/m2; 18.7% of 
men and 36.8% of women, which is a statistical-
ly significant difference using Fisher’s exact test 
(p=0.018). Given the higher proportion of obese 
women, the higher proportion of female diabet-

Year of examination            2015       2019

Sex M 12 63

30,0% 56,8%

F 28 48

70,0% 43,2%

Age mean 70,80 72,78

median 72,00 72,00

BMI mean 28,79 27,41

median 28,47 26,99

RABI mean 0,95 0,94

median 0,95 0,93

LABI mean 0,91 0,96

median 0,95 0,93

Risk factors 2015 
(40 patients)

2019 
(111 patients)

p
(Fisher’s exact test)

Smoking 15 (37,5%) 70 (63,1%) 0,005
Hyperlipoproteinemia 20 (50 %) 73 (65,8%) 0,089
Diabetes mellitus 23 (57,5%) 64 (57,7%) 0,966
Arterial hypertension 38 (95,0%) 94 (84,7%) 0,104

Risk factor Men
75 (49,7%)

Women
76 (50,3%)

p
(Fisher’s exact test)

Smoking 51 (68,0%) 34 (44,7%)  0,005 
Hyperlipoproteinemia 38 (50,7%) 50 (65,8%)  0,090
Diabetes mellitus 42 (56,0%) 45 (59,2%)  0,743
Obesity (BMI>30 kg.m-2) 14 (18,7%) 28 (36,8%)  0,018
Arterial hypertension 71 (95,0%) 64 (84,7%)  0,104

Table 3 �Characteristics of the research sample 
group

Table 4 Risk factors present in patients referred in the first half of 2015 and 2019

Table 5 Risk factors in men and women
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ics (59.2%) compared to male diabetics (56.0%) 
is not surprising, but using Fisher’s  exact test 
(p=0.743) this is not statistically significant. 

We were also interested in the proportion of 
smokers between men and women. Of the re-
ferred men, 68% were smokers and 44.7% of 
the referred women were smokers. Using Fish-
er’s  exact test, this difference was found to be 
significant, p=0.005 (Table 5).

From the point of view of anamnestic data, 
specifically the leading clinical symptom of pe-
ripheral arterial disease - intermittent claudica-
tion, we observed only a  slight increase of 2.3 
percentage points over 4 years (40.0% in 2015, 
42.3% in 2019), which was not statistically sig-
nificant (Fisher’s exact test, p=0.474) (Table 6).

From the point of view of a serious clinical 
finding regarding the occurrence of ulceration 
(which is a sign of the most serious involvement 
of PAD - critical limb ischemia), there was an 
increase of 25.6 percentage points after 4 years, 
which is statistically significant (in the first half 
of 2015 it was 5% of patients, and in the first 
half of 2019, it was 30.6% of patients (p=0.001, 
Fisher’s exact test) (Table 6).

We found that in the first half of 2019, 3.5 
times more patients with suspected peripheral 
arterial disease were referred than in the 2015. 
The share of general practitioners increased 
from 32.5 to 41.4%, (an increase of 8.9 percent-
age points, which is not statistically significant 
(Fisher’s exact test, p=0.211) (table no. 7). 

We were interested in the difference in the 
occurrence of individual risk factors between 
patients referred by specialists and general prac-
titioners in individual years. Between the first 
half of 2015 and 2019, we did not detect statisti-
cally significant changes in smoking, hyperlipo-
proteinemia or arterial hypertension. However, 
the number of patients with diabetes mellitus in-
creased statistically significantly (Fischer’s  ex-
act test, p=0.11) (Table 8). 

We were interested whether the patients who 
were referred used thromboprophylaxis in the 
form of antiplatelet or anticoagulant treatment. 
In the first half of 2015, 62.5% of patients had 
thromboprophylaxis, in the first half of 2019 it was 
8.7 percentage points higher (71.2%). However, 
Fisher’s  exact test did not show that it was 
statistically significant (p=0.325). 

Clinical picture 2015
40 patients

2019
111 patients

p
Fisher’s exact test

Claudication 16 (40,0%) 47 (42,3%)  0,797

Ulceration 2 (5,0%) 34 (30,6%)  0,001

Referring specialist 2015
40 patients

2019
111 patients

GPs 13 (32,5%) 46 (41,4%)

other specialists 27 (67,5%) 65 (58,6%)

Risk factor General practitioner 
59 patients

Other specialist
92 patients

Fisher’s exact test 
p

Smoking 35 (59,3%) 50 (54,3%) 0,615

Hyperlipoproteinemia 38 (64,4%) 55 (59,8%) 0,610

Arterial hypertension 50 (84,7%) 82 (89,1%) 0,458

Diabetes mellitus 26 (44,1%) 61 (66,3%) 0,011

Table 6 Clinical picture of the referred patients

Table 7 Patients referred by general practitioners (GPs) and by other specialists

Table 8 Risk factors of patients referred by general practitioners and specialists
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We found that 59.5% of patients who were 
referred with ulcerations (critical limb ischemia) 
died within three years of referral and 37.7% of 
referred patients without ulcerations died within 
3 years of referral. The difference is statistically 
significant (p=0.020, Chi-square according to 
Pearson) (Table 9). 

The odds ratio of death within 3 years of 
referral to an angiological outpatient clinic was 
2.422 (95% confidence interval = 1.135-5.167). 
We can say that patients referred with ulceration 
have a 2.422 times higher chance of death within 
3 years of being referred to an angiological 
outpatient clinic than patients without ulceration.

Discussion
The results of the PAOS study, which was 

devoted to PAD screening in the Slovak Repub-
lic, showed that of the 2,207 examined patients, 
9.4% had a  pathologically reduced ABI<0.9. 
Patients with pathologically reduced ABI had 
a significantly higher risk of myocardial infarc-
tion, angina pectoris and stroke. The affected 
were mostly men, smokers, diabetics, patients 
with hypertension, patients with dyslipopro-
teinemia and patients with lower education (7). 
In our retrospective study, we also confirmed 
the following fact: in 2015, there were 37.5% 
of smokers and in 2019 it was up to 63.1%. In 
2015, there were 50% of patients with hyper-
lipoproteinemia and in 2019 it was 65.8%. In 
2015, 57.8% of patients had diabetes mellitus 
and 57.7% in 2019. The proportion of hyperten-
sive patients was high - in 2015, 95%, and in 
2019 it was 84.7%.

Peripheral arterial disease of the limb arter-
ies occurs in about 5-10% of the population old-
er than 60 years, while its incidence is different 
in individual epidemiological studies depending 
on the diagnostic methods used to diagnose PAD 
(on the basis of anamnestic data or using instru-
mental examination methods). The choice of the 
investigated file is also decisive.

We state that in 2019, 3.5 times more pa-
tients were referred with suspected peripheral 
arterial disease than in 2015. The share of refer-
ring general practitioners increased from 32.5% 
to 41.4%, but this is not statistically significant. 
We assume that the higher proportion of gener-
al practitioners to referring specialists indicates 
a higher level of awareness among general prac-
titioners. We assume that general practitioners 
also participate indirectly in the overall increase 
in patient referrals. Apparently, patients with 
ulcerations are primarily referred to surgeons, 
vascular surgeons, who after the initial examina-
tion of the patient consult an angiologist for the 
purpose of diagnostic clarification and further 
follow-up. This fact is also confirmed by the in-
creased number of referred patients with ulcer-
ations in 2019. The proportion of patients with 
ulcerations (which is a sign of the most serious 
involvement of PAD - critical limb ischemia) in-
creased after 4 years by 25.6 percentage points, 
which is statistically significant (p=0.001, Fish-
er’s  exact test). In our research sample group, 
patients with ulcerations were sent for angiolog-
ical examination by specialists other than gen-
eral practitioners statistically significantly more 
often (p<0.001, Fisher’s exact test). 

We expected the mortality of patients with 
critical limb ischemia to be high, but we were 
surprised that the findings were statistically 
significant in a  not so large cohort. We found 
that 59.5% of patients who were referred with 
ulcerations (critical limb ischemia) died, which 
is statistically significantly more in contrast to 
patients referred without ulcerations (37.7%) 
-(p=0.020 Chi-square according to Pearson).

Conclusion
In the 21st century, peripheral artery disease 

has become a  global problem. Governments, 
NGOs as well as the private sector must 
address the social and economic implications 
and evaluate the best strategies for optimal 

Patient condition
within 3 years of referral

ulceration 
37 patients

without ulceration
114 patients

alive 15 (40,5%) 71 (62,3%)

exitus 22 (59,5%) 43 (37,7%)

Table 9 Survival of patients referred with and without ulcerations
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prevention and treatment of peripheral artery 
disease (16).

From a public health point of view, we 
can say that general practice medicine in 
the Slovak Republic has seen significant 
professional development over the last decade. 
One of the important milestones is also the 
inclusion of ABI measurement by an automatic 
device using the oscillometric method in the 
preventive examination of patients over 50 
years of age with risk factors and in all patients 
over 60 years of age. The measurement of ABI 
as well as the expansion of competences by 
the possibility of carrying out pre-operative 
examinations, the expansion of competences 
and prescription options all broaden the 
experience of general practitioners, who can 
thus, with greater knowledge, make decisions 
even in the differential diagnosis of pain in the 
lower limbs. Based on our work, we believe 
that in smokers and diabetics, it is worth 
considering performing the ABI measurement 
in younger age groups.

After treatment at a  specialized vascular 
clinic, such a patient returns to ambulatory care. 
The general practitioner has a great responsibility 
in the subsequent management of atherosclerosis 
risk factors (careful monitoring and treatment 
of arterial hypertension, hyperlipoproteinemia, 
diabetes mellitus, influencing the patient’s 
weight and motivating the patient in their 
physical activities) (17). Whether the result 
of the revascularization procedure will have 
long-term clinical success and will result in 
prolongation of life and improvement of its 
quality depends on this. Interest in a  healthy 
lifestyle (healthy eating, stress prevention, active 
participation in screening programs, common 
physical activities) is a  good starting point for 
the creation of communities of patients, which 
have great motivational potential (18). 
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Abstract: 	 �Avoidable mortality refers to deaths that could be prevented or 
averted through adequate prevention, healthcare and interven-
tions. These deaths are often linked to factors such as a lack of 
access to quality healthcare, insufficient prevention and health 
awareness, a lack of vaccinations, misdiagnosed or untreated 
diseases, and inadequate healthcare systems. The work maps 
the incidence of preventable diseases in Slovakia in compar-
ison with OECD countries. According to a published statis-
tical report by the Eurostat agency, up to 11,000 inhabitants 
of Slovakia under the age of 75 die annually from so-called 
preventable diseases. Up to 32% are caused by diseases of 
the heart and blood vessels, and 16% are caused by stroke. 
However, diseases of the heart and blood vessels account for 
up to 52% of all deaths in Slovakia (1). Slovakia ranks 21st 

Original Article
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Introduction
Mortality analysis is often used to examine 

the course of diseases, especially in connection 
with their characteristics, such as time of death 
or causes of death. The most important charac-
teristic of adult mortality is avoidable mortality. 
Avoidable mortality is death that could be pre-
vented by improving healthcare and prevention. 
Barkasi (2017) adds that civilization diseases 
and their gradual prevalence in our population 
represent, from an economic point of view, in 
addition to constantly increasing healthcare ex-
penses, also include costs associated with the 
loss of work productivity and the failure of eco-
nomic growth due to lost working days, mortal-
ity and permanent disability. From a social point 
of view, the spread of civilizational diseases 
represents a loss of social status for the affected 
part of the population, a drop in their income and 
thus a decrease in consumption for this part of 
the population. Compared to the economic and 
social losses associated with the prevalence of 
civilization diseases, the costs of prevention and 
effective treatment of these diseases are signifi-
cantly lower (3).

Worldwide, the threshold before which we 
talk about preventable mortality, has been deter-

mined as the age of 75. Avoidable mortality is 
divided into:
l � Preventable mortality, which can be prevented 

primarily by preventive measures, i.e., mainly 
effective public health and primary preven-
tive interventions (i.e., before the outbreak of 
diseases/injuries, in order to reduce the occur-
rence).

l � Curable mortality, which can mainly be avoid-
ed even after the onset of the disease with 
timely and effective interventions in the field 
of healthcare, including secondary prevention 
and treatment.

A comparison of the causes of preventable 
deaths in the Slovak Republic and in the EU

The OECD (4) defines preventable and treat-
able causes of mortality as follows:
l � Preventable mortality (preventable): Causes of 

death that are preventable mainly through ef-
fective public healthcare and primary preven-
tion interventions (i.e., before disease/injury 
outbreaks, to reduce occurrence).

l �Treatable (or accessible) mortality: Causes of 
death that are largely avoidable through early 
and effective healthcare interventions, includ-
ing secondary prevention and treatment (i.e., 
after disease onset to reduce mortality).

in treatable diseases. This does not indicate a  good state of 
healthcare. The work also examines the occurrence of causes 
of preventable and curable diseases. The most common are 
cardiovascular diseases, tumors, and diseases of the respira-
tory and digestive organs. In the case of preventable diseases, 
these are the same groups. Examples of preventable mortality 
may include deaths from infectious diseases such as malaria, 
tuberculosis or HIV/AIDS that could be prevented with ade-
quate preventive measures, vaccination or available treatment. 
For non-HIV patients who are at high risk of HIV infection 
and willing to adhere to prescribed medications, PrEP is very 
effective. Among adherents, PrEP can reduce the risk of HIV 
transmission by more than 90% (2). Another example would 
be deaths linked to unhealthy lifestyles, such as cardiovascular 
disease caused by smoking, an unhealthy diet and a lack of 
physical activity, which could be averted through prevention 
and lifestyle changes. Preventable mortality is an important 
area for health systems and health policies because it shows 
the possibilities of improving healthcare and reducing mor-
tality through appropriate measures. Identifying the causes of 
preventable deaths can help create health programs and poli-
cies that aim to improve population health and prevent unnec-
essary loss of life.
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As stated in OECD documents (5), in 2019 
more than 1 million premature deaths could have 
been prevented in EU countries through better 
prevention and healthcare interventions. This 
represents about two-thirds of deaths in the un-
der-75 age group. Most of these deaths (644,000 
or 64% of the total) were preventable through 
effective primary prevention and other public 
health interventions, while just over one-third 
(371,000 or 36%) were considered treatable 
through more effective and timely interventions 
within healthcare (Fig. 1). 

According to Eurostat data for 2019 (4), Slo-
vakia ranked 21st out of 27 European countries in 
the assessment of preventable mortality. In 2019, 
there were 395 avoidable deaths per 100,000 in-
habitants a year in Slovakia. Of the total number 
of preventable deaths in 2019, avoidable deaths 
accounted for 231 and treatable deaths for 164 
per 100,000 inhabitants per year (Fig. 2). 

The Slovak Republic was placed at the bot-
tom end of this ranking and this indicates serious 
deficiencies in the prevention and treatment of 
chronic non-infectious diseases in particular.

The most important groups of preventable 
deaths according to the OECD (2022) are:
l � Cardiovascular diseases - the most common 

are myocardial infarction, heart failure, stroke 
and hypertension. These diseases are often 

associated with an unhealthy lifestyle and are 
related to risk factors such as smoking, an un-
healthy diet, a lack of exercise, obesity, high 
blood pressure and diabetes.

l � Tumor diseases - these are malignant tumors 
that occur in various organs. Risk factors in-
clude smoking, excessive alcohol consump-
tion, a lack of exercise and an unhealthy diet. 
Tumor diseases are gradually becoming the 
biggest problem for the health system around 
the world, and we can expect that malignant 
tumors to threaten the human population even 
more in the third millennium of its existence. 
It is estimated that in 2030 the total number of 
cancer patients may triple (6).

l � Alcohol and drug addiction - Alcohol is the 
most common preventable risk factor for health 
damage and death. Controlling the availability 
and supply of alcohol has been shown to be 
among the most efficient and cost-effective 
approaches to reducing alcohol-related health 
harm (7). Alcoholism and drug addiction are 
serious health problems that can cause a range 
of complications, including heart disease, liver 
disease and mental disorders.

l � Disorders of the respiratory system - for ex-
ample, chronic obstructive pulmonary disease 
(COPD) and bronchial asthma, etc. The main 
risk factors include smoking and air pollution.

Figure 1 Leading causes of preventable deaths in the EU, 2019

Source: OECD/European Union (2022), Health at a Glance: Europe 2022

	 Avoidable causes of death	 Treatable causes of death
	 (643,742 deaths in 2019)	 (370,939 deaths in 2019)
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l � Injuries - including traffic accidents, accidents 
at work and domestic accidents. Accident pre-
vention includes following safety rules and us-
ing protective equipment.

According to NCZI (2022-8), the majority 
of diseases that cause total death in the Slovak 
Republic are diseases of the circulatory system, 
tumors of the respiratory and digestive systems, 
and external causes. These mentioned diseases 
caused 93.23% of all deaths in 2010. In 2012, 
the mentioned diseases caused death in 93.25% 
of the population. In 2013, mortality from these 
diseases dropped to 92.97%. In the following 
years, the given diseases caused death in the 
range of 92.24% to 90.65%, while each year 
the percentage decreased slightly. In 2020, the 
above-mentioned diseases caused 85.15% of all 
deaths. Between 2012 and 2020, the number of 
deaths per 100,000 inhabitants is 0.46 to 0.47 
and is more or less stable, the higher occurrence 
was in 2021 as a  result of deaths from diseas-
es caused by the coronavirus. In 2021, a  total 
of 73,461 people died in Slovakia. The increase 
compared to the previous year, when 59,089 
people died, is explained by deaths associated 
with the COVID-19 pandemic.	

As reported by NCZI (2019 - 9), in cases of 
preventable deaths in 2017 in Slovakia, the most 
common causes of death were myocardial infarc-
tion and coronary heart disease (20.3%), lung 
cancer (13.3%), diseases caused by alcohol and 
other poisonings (12%), and cerebrovascular ac-
cidents (CVA) and cerebrovascular diseases in 
total (9.1%). The risk factors that connect most 
of these diseases are smoking, overeating, a lack 
of exercise, alcohol and not having preventive ex-
aminations. But the common basis is an incorrect 
lifestyle and a lack of health awareness. Our pop-
ulation has not been guided by the family towards 
a  healthy lifestyle since childhood. The school, 
which complements the family in education, 
does not deal with the special subject “health ed-
ucation”. At the same time, it is known that the 
knowledge and habits that an individual develops 
in his/her youth usually have a permanent char-
acter and persist throughout the rest of their life.

In the cases of treatable deaths, the most 
common causes were myocardial infarction and 
coronary artery disease, overall 27%, colorectal 
cancer (14.2%), central brain stroke and cere-
brovascular diseases in general (10.8%), breast 
cancer in women (7 ,1%). (9).

Source: OECD/European Union (2022), Health at a Glance: Europe 2022

	 Avoidable causes of death	 Treatable causes of death

Figure 2 Avoidable deaths in EU countries, 2019
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74,461 inhabitants died in Slovakia in 2021, 
out of which 35,820 were under the age of 75. 
The most common causes of death were diseases 
of the circulatory system. A total of 28,332 peo-
ple died of these diseases, of which 9,964 people 
under the age of 75 were at the age of prevent-
able diseases. A total of 13,039 individuals died 
of malignant tumors, of which 8,061 were un-
der the age of 75. Respiratory system diseases 
accounted for 6,306 or 2,944 deaths and, in the 
case of diseases of the digestive tract, 3,135 or 
2,280 deaths. In general, almost 50% of deaths 
were in people younger than 75 (8).

Conclusion
It is important to emphasize that a  crucial 

number of preventable deaths are associated 
with unhealthy lifestyles and preventable risk 
factors. It is enough not to smoke, eat a healthy 
and balanced diet, exercise enough and partic-
ipate in preventive and screening programs in 
time. Most cases of preventable mortality in 
Slovakia could be averted by adequate preven-
tive measures and the improvement of public 
health, including education about healthy life-
styles, the availability of healthcare and support 
for the creation of a healthy environment. If the 
Slovak healthcare system manages to mitigate 
the impact of risk factors, provide high quality 
diagnostic and therapeutic procedures, and pro-
vide sufficient medical personnel and financial 
resources, we believe that the indicators of the 
health status of the Slovak population can im-
prove in a relatively short period of time.
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Abstract: 	 �Introduction: Examinations in nuclear medicine brings sev-
eral problems for the patient and the staff from the point of 
view of radiation protection. The solution should be to reduce 
the radiation load. Therefore, ways are being sought to min-
imize the radiation of both the patient and the staff. This is 
related to the development of new diagnostic devices in nucle-
ar medicine that enable a reduced radiation load by reducing 
the applied dose of the radiopharmaceutical, shortening the 
examination time and using a radionuclide with a favourable 
effective half-life and energy. The essence of diagnostics and 
treatment in nuclear medicine is the introduction of an open 
emitter into the body and, using the tracer principle, the detec-
tion of ionizing radiation emitted from the patient’s body. This 
enables the monitoring of regional physiology and biochemis-
try in the organism using special devices - gamma cameras.

Original Article
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Introduction
Nuclear medicine is a relatively young field, 

as it has been around for about 70-80 years. The 
era of nuclear medicine began in the late 1940s, 
and with its gradual development, especially re-
garding of computer technology, a separate med-
ical field was created that deals with diagnostics 
and treatment with open emitters. The essence of 
the examination is the administration of an open 
emitter into the organism, which is characterized 
by two principles: the tracking principle using 

the detection of ionizing radiation emitted from 
the patient’s body and the principle of targeted 
administration of a  radioactive substance with 
sufficient energy to irradiate a defined volume of 
tissue for the purposes of treatment. The tracer 
principle was discovered by George de Hevesy 
(1). It is used to monitor regional physiology and 
biochemistry inside the body, using devices that 
detect the radiation of a  radiopharmaceutical 
labelled with a radionuclide from the organism 
under investigation. On the same basis, but with 

	� Objective: At our workplace, we started working with a new 
cardio camera, CZT 530c, which reduces the patient’s  radi-
ation load, brings more valid results, etc. The goal was to 
compare the radiation load per patient when comparing two 
cameras.

	� Research sample group and methodology: In this retro-
spective cohort study, records of patients who underwent 
myocardial scintigraphy were used and evaluated. In the first 
monitored group of patients, during the years 2003-2016 at 
the Central Military Hospital in Ružomberok, these examina-
tions were performed with 18,000 patients using the Milleni-
um gamma camera, VG Hawkay f. GE. We analysed a set of 
4,270 individuals that were examined in the years 2014-2016 
by myocardial perfusion scintigraphy. In the second set of 
respondents, for a period of two years (2019-2021), we per-
formed perfusion scintigraphy of the myocardium in 2,900 
individuals on a cardiology gamma camera CZT  530c f. GE. 
We compared these two files. The data were processed in the 
STATISTICA program using a z-test of relative values.

	� Results: In the first monitored group, there were 61% negative 
findings and 39% positive findings. Of the number of positive 
findings, conservative treatment was recommended in 19%, 
MSCT coronary angiography in 7% and SCA in 13%. The 
sensitivity was around 95% and the specificity around 92%. In 
the second group, we found a negative finding in 49% of in-
dividuals and a positive finding in 51% of individuals. Of the 
positive findings indicative of coronary heart disease, we rec-
ommended coronary angiography in 24% of those examined, 
namely MSCT in 13% and SCA in 11% of individuals. For the 
remaining 27% of the examined patients, medical treatment 
was recommended.

	� Conclusion: The new type of cardio gamma camera “Dis-
covery NM CZT 530c f. GE” enables the speeding up of the 
examination, increasing the sensitivity and specificity of the 
examination, at the same time reducing the dose of the radio-
pharmaceutical, thus reducing the radiation burden of patients 
by 50%. During the assessment, it allows for a better evalua-
tion of the hemodynamic parameters. The result is more valid 
when compared with coronary angiography.
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a  different purpose, it is also used in radionu-
clide treatment, when the radiopharmaceutical is 
deliberately introduced into the target volume of 
the tissue (organ), which must be irradiated with 
a high dose. Nuclear medicine is unique in that 
it provides information about a patient’s condi-
tion that may not be easily detected or obtained 
at all by other investigative methods. Examina-
tions with open emitters mainly determine the 
function and the course of metabolic processes. 
It does not focus on the anatomical structure of 
the examined parts of the body. In many diseas-
es, functional pathological changes precede the 
appearance of structural morphological changes. 
The results of examinations in nuclear medicine 
are complementary to structural imaging meth-
ods, which also led to the emergence of hybrid 
imaging.

Radiation protection in nuclear medicine
Examination in nuclear medicine brings sev-

eral problems from the point of view of radiation 
protection. The effective detection efficiency of 
diagnostic devices is low, because the emitted 
radiation spreads in all directions and we scan 
only a  small part falling on the detector. This 
causes some limitations that make it difficult to 
reduce the applied activity. This problem also af-
fects the radiation load of the patient, to whom 
we have to apply a sufficient amount of radio-
pharmaceutical to ensure a high-quality record-
ing. Another problem is the effect of radiation 
on personnel. The above shows the importance 
of radiation protection for all nuclear medicine 
workers (starting with radiopharmacists, through 
physicists, doctors, nurses, radiological techni-
cians, reception and cleaning service workers). 
A patient is always exposed to radiation. There-
fore, ways are being sought that should lead to 
the minimization of radiation to the lowest pos-
sible level so that the necessary diagnostic and 
treatment effect is achieved. This is related to 
the development of new diagnostic devices in 
nuclear medicine, which enable a reduced radia-
tion load (reduction in the dose of the radiophar-
maceutical, shortening of the examination time, 
etc.). It is very important to know the physical 
properties of radionuclides that are used in nu-
clear medicine. Here belong:

- type of radiation emitted
-energy of radiation emitted

- the physical half-life of the transformation 
(1).

The basic imaging device in nuclear medi-
cine is a gamma camera (called Anger’s scintil-
lation camera, according to the inventor). The 
gamma camera is used to perform scintigraphy 
or single-photon emission computed tomogra-
phy (SPECT). Currently, only digital gamma 
cameras and so-called hybrid tomographs (inte-
grating functional imaging of nuclear medicine 
with a morphological imaging modality into one 
device) are being produced (2). There is a new 
type of gamma camera, which instead of a large 
surface scintillation detector is based on a prin-
ciple of semiconductor detectors, and it belongs 
to the group of semiconductor gamma cameras. 
Work had already begun in 1991 on the con-
struction of small cameras with semiconductor 
CdTe (Cadmium Telluride) detectors. The first 
commercially available cameras with semicon-
ductor detectors were special single-purpose 
cameras for nuclear cardiology. A breakthrough 
after 2016 was brought by a new commercially 
available dual-head gamma camera for general 
SPECT/CT use (Discovery CZT fy GE). The ab-
breviation CZT means semiconductor composi-
tion (Cadmium-Zinc-Tellur) (3).

Semiconductors are solid substances that 
have higher electrical conductivity than insula-
tors, but lower than metals. Electric current is 
transferred using electron-hole pairs. The prop-
erties of semiconductors significantly depend 
on their composition. Radiation particles are 
capable of directly or indirectly ionizing semi-
conductor atoms and thus creating free charge 
carriers. The resulting electron (-)-hole (0) pairs 
increase the current flow, the value of which 
provides information on the energy spectrum of 
the incident particles. When comparing semi-
conductor detectors with gas-filled ionization 
detectors, their advantage is ten times less ener-
gy (2.96eV-Ge) required to create one ion pair, 
resulting in their higher resolution. Compared 
to scintillation detectors, they have significantly 
more accurate energy resolution and significant-
ly (20x) higher sensitivity (Picture 1).
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Cadmium-Zinc-Telluride semiconductor  
detector:
l � electric current is transmitted by a pair: elec-

tron-hole,
l � one semiconductor detection unit corresponds 

to one hole on the collimator (pinhole), one 
image point (pixel),

l � the detector is arranged in a semicircle, with-
out rotation,

l � sensitivity increases (4x) and resolution im-
proves (4).

Cardio camera “Discovery CZT 530c” has 
a  semiconductor detector of ionizing radiation. 
In digital semiconductor gamma cameras with 
direct conversion of gamma radiation, one hole 
on the collimator (pinhole) corresponds to one 
detection unit of the semiconductor and also 
to one resulting image point (pixel). This de-
sign principle practically corresponds to the old 
multi-detector gamma cameras, which had high 
sensitivity and low dead time. The difference is 
that the spatial resolution of the new semicon-

Picture 1 �The principle of the semiconductor detector (SD) - a comparison of the energy spectrum 
from a semiconductor detector shows a significantly higher resolution compared to the 
spectrum from a scintillation detector (1).
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Keď vnikne ionizujúca častica do polovodiča (Ge) ionizáciou sa 
vytvárajú páry elektrón-diera, pričom uvoľnené elektróny vyvolajú 
nárazovú ionizáciu prostredia. Zapojením do obvodu dochádza pri 
ionizácii k vzniku elektrického impulzu, ktorého veľkosť závisí na 
energii dopadajúcej častice.

Energia protrebná na vytvorenie jedného páru (2,96 eV - Ge) je 10x menšia 
ako vytvorenie impuzlu v plyne a 50x menšia ako je potrebná na uvolnenie 
elektrónu z fotonásobiča scintilačného detektora.

Picture 2 Cadmium-Zinc-Telluride semiconductor detector (5)
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ductor cameras (given by one pixel) is 2.5 mm, 
which is 5-10 times better than that of multi-de-
tector cameras and almost 2 times better than 
that of scintillation cameras of a classic design, 
see Picture 2 (6).

Cardiology tomographic gamma camera 
„Discovery CZT 530c“

Special gamma cameras for cardiology use 
(SPECT) take advantage of the fact that the heart 
is a relatively small organ that does not require 
a large detector. Initially, they were just a down-
sizing of standard instruments (which achieved 
a  reduction in price) (5). However, new semi-
conductor systems with new type detectors have 
significant design deviations (Picture 3):
l �A larger number of (new type) solid semicon-

ductor cadmium-zinc-telluride (CZT) detec-
tors, arranged in a semicircle, without rotation 
around the patient during scanning, simultane-
ously scanning from multiple angles.

l �The entire detection process takes place simul-
taneously and not sequentially, as with classic 
SPECT, dynamic recording can also be per-
formed.

l � Semiconductor detectors CZT (Cadmi-
um-Zinc-Tellur) significantly increase the sen-
sitivity of detection, the result is a reduction of 
the detection time, a reduction of the applied 
activity and thus of the effective dose.

l �The duration of the examination was reduced 
from 15 minutes to 5 minutes.

l � Speeding up the examination, thereby increas-
ing work efficiency.

l � Higher sensitivity (4x) for standing detectors, 
ensures better resolution.

l � Reduction of the radiopharmaceutical dose 
(radiation load for the patient by 50%).

l � More accurate evaluation of hemodynamic pa-
rameters.

l � Possibility of dynamic scanning in 3D projec-
tion.

l �A more valid result when compared with coro-
nary angiography (7).

A set of examined patients
During the years 2003-2016, we performed 

myocardial perfusion scintigraphy on a gamma 
camera Millenium ,VG Hawkay f. GE in 18,000 
patients. We analysed a set of 4,270 individuals 
examined in the years 2014-2016, who were ex-
amined by myocardial perfusion scintigraphy. In 
this group, there were 61% negative findings and 
39% positive findings. Of the number of posi-
tive findings, conservative treatment was recom-
mended in 19%, MSCT coronary angiography in 
7% and SCA in 13%. The sensitivity was around 
95% and the specificity around 92%. (Graph 1).  

Over a  period of two years, in the period 
2019-21, we performed myocardial perfusion 

Picture 3 �Discovery NM CZT 530c f. GE (Nuclear Medicine Clinic at Central Military Hospital  
Ružomberok SNP – FN)
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scintigraphy in 2,900 individuals on a cardiolo-
gy gamma camera CZT 530c f. GE. 

Here we found negative findings in 49% of 
individuals and positive findings in 51% of in-
dividuals. Of the positive findings indicative of 
coronary heart disease, we recommended coro-
nary angiography for 24% of the examined pa-
tients, namely MSCT for 13% and SCA for 11% 
of individuals. For the remaining 27% of the 
examined patients, medical treatment was rec-
ommended (Graph 2). In the group of patients 
examined by coronary angiography, normal cor-
onary angiographic findings were found in 2% 
of individuals.

We statistically evaluated the significance 
of the capture of positive findings between the 
Hawkae gamma camera and the CZT 530c car-
dio camera using a test of relative values, a so-
called z-test. The test showed a  statistically 
significant difference in the capture of positive 
findings between the Hawkeye gamma camera 
(39%) and the CZT 530c cardio camera (51%) at 
the level of significance p > 0.00001.

Graph 1 �Analysis of a set of 4,270 patients with 
negative and positive findings 

POSITIVE – SCA

POSITIVE – MSCT

POSITIVE – �conservative treatment

NEGATIVE

Figure 1 �SPECT-SCA (1947): overcome nonSTEMI, exertional stenocardia, poor tolerance to physical 
exertion.

ECG during exertion, ascending depression of ST I, aVL. 
Scintigraphy 99mTcMyoview: hypoperfusion (ischemia) on the front wall during exertion 
- top right, in the middle - at rest, bottom - reversed perfusion). The image on the right 
shows the individual sections of the LV. In the bottom image, in the upper part, perfusion 
in end-diastole and in end-systole,
Bottom left - evaluation of LV kinetics - hypokinesis of the lower LV wall and bottom right - 
violation of LV wall thickening
SCA: RIA 95% stenosis, PCI on RIA with imp. stent 
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Conclusion
A scintigraphic examination records changes 

at the molecular level, allowing timely record-
ing of changes in coronary flow in the area of 
microcirculation. It is very important in screen-
ing at-risk individuals. From a holistic point of 
view, however, it also includes the need to focus 

on the ability of the management of healthcare 
organizations to work with the obtained infor-
mation and make the right decisions (8). With 
a negative coronary angiographic finding, with 
a positive clinical picture, a scintigraphic finding 
may record changes at the level of small vessels, 
“small vessels disease”. In some cases, on the 

Figure 2 �Positive scintigraphic finding in a diabetic- left above after exertion, below at rest, with 
signs of silent ischemia on the side wall.

Figure 3 �A healthy athlete (1976) sudden resting stenocardia

ECG and ECHO-CG normal. 
SCA: 70% narrowing RCX, implanted stent. Left before treatment, right after treatment.

Ecg elevation of ST II, III, aVF, acute lower STEMI, 
Urgent SCA without changes.
Scintigraphy 99mTc Myoview signs of hypoperfusion (ischemia) on the lower wall, with 
a kinetic disorder in the area of the septum (bull´s eye and individual sections). ECG al-
ready normal.
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contrary, we can save the patient from invasive 
coronary angiography. A New type of cardio 
gamma camera “Discovery NM CZT 530c f. 
GE”, enables speeding up of examinations and 
increases the sensitivity and specificity of the 
examination. At the same time, it reduces the 
dose of the radiopharmaceutical, thus reducing 
the radiation burden of patients by 50%. During 
the assessment, it allows for a better evaluation 
of the hemodynamic parameters. The result is 
more valid when compared with coronary angi-
ography.
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Abstract: 	� Introduction: A key factor in the success of a modern com-
pany in a competitive environment is the effective use of the 
resources available to it. The resource that still provides the 
highest added value relative to its cost is undoubtedly human 
labor: human effort leading to a goal, involvement, invention, 
and cooperation.
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	� Research sample and research objective: The main research 
objective was to find out the perceptions of the respondents on 
the importance of the goals of human resources management in 
the health sector and compliance with the established steps in 
the process of recruiting and selecting employees. The partial 
goals were to assess the opinions of the respondents regard-
ing the importance of various human resources management 
goals in the health sector and to evaluate the extent to which 
the established steps in the process of recruiting and selecting 
employees are being applied in healthcare organizations. The 
research sample was selected by deliberate selection and con-
sisted of 109 respondents: health care managers (n=16), ex-
perts from the field of health management (n=15), experts from 
the field of human resources (n=19), directors of health facili-
ties (n=10), and medical (n=28) and paramedical staff (n=21).

	� Methods: A Likert scale as used to quantify subjective re-
sponses and gather data on participants’ attitudes or opinions 
toward a particular topic. The range of interpretation of the 
average score of the Likert scale was given as follows: 1,0-2,4 
(negative attitude), 2,5-3,4 (neutral attitude) and 3,5-5,0 (pos-
itive attitude).

	� Results: According to the results, the most important human 
resources management goal is “Support the achievement of 
the organization’s strategic goals by creating and applying hu-
man resources strategies in accordance with the organization’s 
strategy (strategic human resources management)” received 
the most positive responses.

	� Conclusion: The majority of respondents (52.29%) men-
tioned that their organization either applies all of the defined 
steps or has its own customized procedure for recruitment and 
selection. However, a significant proportion (approximately 
58.72%) indicated that only some or none of the defined steps 
are being followed, raising concerns about the effectiveness 
and consistency of the recruitment and selection process in 
these organizations. The findings highlight the need for further 
investigation and potential improvements in HR practices to 
ensure a more standardized and rigorous approach to hiring 
and selecting employees.

	� Biography of the first author: In 2004, I finished my studies 
at the Faculty of Medicine, Comenius University, Bratislava.  
In 2013 at the Slovak Medical University in Bratislava in the 
Department of Trauma Surgery, I conducted the Specialization 
Exam on 21.10. 2013. In the period 2012-2014, I was in post-
graduate study in Surgical Science at The University of Edin-
burgh, UK. In 2020, I obtained the title of Public Health Ad-
ministration/ MHA at St. Elisabeth University of Health Care 
and Social Work and at the University Institute of Economic 
and Legal Sciences the title of Master of Business Administra-
tion.

	 �In the period 2006-2009, I worked at The Faculty Hospital in 
Nitra. From 2009-2011 I worked at the University Hospital of 
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Introduction
A key factor in the success of a modern com-

pany in a competitive environment is the effec-
tive use of the resources available to it. The re-
source that still provides the highest added value 
relative to its cost is undoubtedly human labor: 
human effort leading to a goal, involvement, in-
vention, and cooperation. Therefore, human re-
sources management is an important part of the 
strategic management of any organization (1).

The goal of human resources management 
should mainly be to ensure a sufficient num-
ber of employees with the necessary skills and 
qualities with a long-term perspective of their 
involvement. Thus, the goals of human resource 
management include:
l � strategic goals by creating and applying hu-

man resources strategies in accordance with 
the organization’s strategy (strategic human 
resources management),

l � contribute to the development of a culture 
aimed at achieving high performance,

l � to ensure the organization of talented, quali-
fied, and dedicated people,

l � strive to create positive working relationships 
and instill mutual trust between management 
and employees,

l � to support the application of an ethical ap-
proach to people management (2).

People management is a broad complex of 
definition, planning, management, organization, 

and procedures depending on the life cycle of 
the employee and the company. Human resour
ces management consists of passive personnel 
administration, operational personnel manage-
ment, and conceptual human resources manage-
ment (3).

One of the stated goals is to secure talent-
ed, qualified, and dedicated people. Ensuring 
human resource management is associated with 
the application of various procedures in the 
field of human resource planning, recruitment, 
and selection, talent management, performance 
management, compensation, training, and devel-
opment (2).

Fulfilling this goal is largely the task of the 
organization’s personnel department or indi-
vidual staff members. However, the content of 
their work is not only administrative tasks and 
personnel management methodologies (3). They 
also help in creating an environment for achiev-
ing higher performance of employees, more ef-
fective use of their skills and knowledge, and 
personal satisfaction in the workplace and in 
private life (work-life balance). Both employees 
and organizations will benefit from the results 
achieved.

An important process that affects the suc-
cessful fulfillment of goals is the acquisition of 
new employees and their selection (4). That is, 
deciding which job applicants should be hired. 
It is a multi-stage process, which should also in-

Wales as a doctor in the Department of Orthopedics and Trau-
matology (Clinical Fellow Trauma and Orthopedic Depart-
ment, SpR) and as a doctor in the Department of Emergency 
Medicine (Clinical Fellow Accident and Emergency Depart-
ment, Locum SpR). Between 2011-2012 I was employed at 
Norfolk and Norwich University Hospital as a doctor in the 
Department of Orthopedics and Traumatology (Clinical Fel-
low Trauma and Orthopedic Department, SpR). Next, until 
2014, I worked at the Hospital and Polyclinic of Saint Luke, 
Galanta as a doctor in the Department of Trauma Surgery and 
Orthopedics and as a chief physician in the Central Patient 
Intake Department (from 01.01.2014). Until 2015, I worked at 
Uherské Hradiště Hospital, JSC as Deputy Head of the Trau-
ma Department. In the period 2015-2016, I worked as a doctor 
in the Department of Trauma Surgery SZU UNB.

	 �Since 2016, I have been working at the Hospital with Poly-
clinic Trnavské mýto as a doctor in the Orthopedic Depart-
ment. In 2023, I finished my rigorous work at the Faculty of 
Public Health, Slovak Medical, Bratislava.
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clude continuous evaluation of input parameters 
and possibly adjustments to the process to meet 
the desired goals. Organizations usually invest 
considerable resources and energy in recruiting 
and selecting employees. This is because the 
high-quality recruitment and selection of em-
ployees is a condition for their job stabilization 
and thus a comprehensive solution to all factors 
affecting turnover. Fluctuation can be a conse-
quence of low levels of job satisfaction (5).

Armstrong and Taylor (2) include the follow-
ing steps in the recruitment and selection pro-
cess:
l � Defining requirements
l �Addressing applicants
l � Handling applicants’ requests
l � Conducting interviews with applicants
l �Testing of applicants
l �Assessing applicants, obtaining references, 

and checking them
l � Confirmation of the job offer
l � Monitoring of a new employee

Research objective
The main research objective was to find out 

the perceptions of the respondents on the impor-
tance of the goals of human resources manage-

ment in the health sector and compliance with 
the established steps in the process of recruiting 
and selecting employees. The partial goals were 
to assess the opinions of the respondents regard-
ing the importance of various human resourc-
es management goals in the health sector and 
to evaluate the extent to which the established 
steps in the process of recruiting and selecting 
employees are being applied in healthcare orga-
nizations.

 To find out respondents’ perceptions of the 
respondents on the importance of the goals of 
human resources management in the health sec-
tor and compliance with the established steps in 
the process of recruiting and selecting employ-
ees we set the following research questions:

RQ1: What are the perceptions of respon-
dents regarding the importance of different hu-
man resources management goals in the health 
sector?

RQ2: What are the perceptions of respon-
dents on the extent healthcare organizations 
implement the previously defined steps in the 
process of recruiting and selecting employees?

Table 1 �Average Likert scale score - respondents’ answers to the question „How important do you 
think the following human resources management goals are“

  1 (least  
important) 2 3 4 5 (most  

important)
Average 

score

Support the achievement of the organi-
zation’s strategic goals by creating and 
applying human resources strategies 
in accordance with the organization’s 
strategy (strategic human resources 
management)

0 0 21 212 245 4,39

Contribute to the development of a 
culture aimed at achieving high perfor-
mance,

0 30 105 112 155 3,69

To ensure the organization of talented, 
qualified, and dedicated people, 0 0 78 176 195 4,12

Strive to create positive working 
relationships and instill mutual trust 
between management and employees

0 36 123 96 130 3,53

To support the application of an ethical 
approach to people management 0 16 75 128 220 4,03
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Research sample and methodology
In order to obtain answers to the research 

questions, we carried out anonymous question-
naire research. The research sample was selected 
by deliberate selection and consisted of 109 re-
spondents: health care managers (n=16), experts 
from the field of health management (n=15), ex-
perts from the field of human resources (n=19), 
directors of health facilities (n=10), and medical 
(n=28) and paramedical staff (n=21). As a tool, 
we used a questionnaire of our own construction 
that contained socio-demographic questions and 
questions related to the researched area. We used 
the Likert scale to quantify subjective respons-
es and gather data on participants’ attitudes or 
opinions toward a particular topic. The range of 
interpretation of the average score of the Likert 
scale was given as follows: 1,0-2,4 (negative 
attitude), 2,5-3,4 (neutral attitude) and 3,5-5,0 
(positive attitude) (6).

Results
According to the results, the option “Support 

the achievement of the organization’s strategic 
goals by creating and applying human resources 
strategies in accordance with the organization’s 
strategy (strategic human resources manage-
ment)” received the most positive responses. 
Based on the average score of the Likert scale, 
the respondents expressed a positive perception 
(score between 3,5-5,0) of the importance of all 
the stated objectives of human resources man-
agement

Based on the provided responses and their 
absolute and relative frequencies, we can inter-

pret the application of the specified steps in the 
recruitment and selection process in the organi-
zation as follows:

“Yes, we apply all of the defined steps”. This 
response indicates that 18 out of the 109 respon-
dents (approximately 16.51%) stated that all of 
the defined steps, including defining require-
ments, addressing applicants, processing appli-
cant requests, interviewing applicants, testing 
applicants, evaluating applicants, obtaining ref-
erences and checking them, confirming job of-
fers, and tracking a new employees, are applied 
in their organization’s recruitment and selection 
process. This is a positive indication that the or-
ganization follows a comprehensive and system-
atic approach to hiring new employees.

“Yes, we only apply some of the defined 
steps”. 39 respondents (approximately 35.78%) 
reported that their organization applies only 
some of the defined steps in the recruitment and 
selection process. This response suggests that 
while some aspects of the process are being fol-
lowed, there may be gaps or inconsistencies in 
implementing all the necessary steps.

“No, we do not apply the defined steps”. 25 
respondents (approximately 22.94%) indicated 
that the defined steps in the recruitment and se-
lection process are not applied in their organiza-
tion. This response is concerning as it indicates 
a lack of adherence to established HR practices, 
which could potentially lead to suboptimal hir-
ing decisions and employee selection.

“We have our own procedure for recruiting 
and selecting employees”. 27 respondents (ap-
proximately 24.77%) mentioned that their orga-

Table 2 �Respondents answers to the question „Are the following steps applied in your organization 
(defining requirements, addressing applicants, processing applicant requests, interviewing 
applicants, testing applicants, evaluating applicants, obtaining references and checking 
them, confirming job offers, tracking new employees) to the process of recruitment and 
selection of employees?“

  Absolute  
frequency (n)

Relative  
frequency (%)

Yes, we apply all of the defined steps 18 16,51

Yes, we only apply some of the defined steps 39 35,78

No, we do not apply the defined steps 25 22,94
We have our own procedure for recruiting and 
selecting employees 27 24,77
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nization follows its own procedure for recruiting 
and selecting employees. While this response 
does not provide specific details about the steps 
followed, it suggests that the organization has a 
customized approach to the recruitment and se-
lection process.

Discussion
Regarding the importance of human resources 

management, it can be concluded from the results 
of the survey that, according to the respondents, 
the most important is: supporting the achieve-
ment of the organization’s strategic goals by cre-
ating and applying human resources strategies in 
accordance with the organization’s strategy (stra-
tegic human resources management), ensuring 
the organization has talented, qualified and ded-
icated people, and supporting the application of 
an ethical approach to people management. The 
obtained results can be supported by the theory 
of people management according to Armstrong 
and Taylor (2), who confirm, among other things, 
that supporting the achievement of the organiza-
tion’s strategic goals by creating and applying 
human resources strategies in accordance with 
the organization’s strategy (strategic human re-
sources management); ensuring an organization 
has talented, qualified and dedicated people; and 
promoting the application of an ethical approach 
to people management are some of the main ob-
jectives of people management.  These results 
also (partly) correspond with some of the key 
discussions and concepts covered by Dessler and 
Varkey (7).

Overall, the majority of respondents (52.29%) 
mentioned that their organization either applies 
all of the defined steps or has its own customized 
procedure for recruitment and selection. How-
ever, a significant proportion (approximately 
58.72%) indicated that only some or none of the 
defined steps are being followed, raising concerns 
about the effectiveness and consistency of the re-
cruitment and selection process in these organiza-
tions. The findings highlight the need for further 
investigation and potential improvements in HR 
practices to ensure a more standardized and rigor-
ous approach to hiring and selecting employees.

Conclusion
Regarding the importance of human resourc-

es management, it can be concluded from the 

results of the survey that, according to the re-
spondents, the most important are: supporting 
the achievement of the organization’s strategic 
goals by creating and applying human resources 
strategies in accordance with the organization’s 
strategy (strategic human resources manage-
ment), ensuring the organization has talented, 
qualified and dedicated people, and supporting 
the application of an ethical approach to people 
management.

Interesting results were yielded by the an-
swers to the question: “Are the following steps 
applied in your organization (defining require-
ments, addressing applicants, processing ap-
plicant requests, conducting interviews with 
applicants, testing applicants, assessing appli-
cants, obtaining references and checking them, 
confirming job offers, tracking new employ-
ees) to the process of recruitment and selection 
of employees?”. 39 respondents (36%) only 
apply some of the recommended steps for the 
recruitment and selection of employees. 27 re-
spondents (25%) have their own procedure for 
recruiting and selecting employees. 25 respon-
dents (23%) do not apply of the above steps, and 
only 18 respondents apply all the above steps 
(23%).
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Abstract: 	� Introduction: Endometriosis is a disease defined as the pres-
ence of endometrium outside the uterine cavity. The cause 
of endometriosis is multifactorial. An appropriate approach 
to the treatment of the disease affects a woman’s chance of 
conceiving, either spontaneously or with the help of assisted 
reproduction techniques. Adherence to the principles of ap-
propriate treatment is how to prevent a  negative impact on 
a woman’s fertility. 

	� Research sample group and aim of the research: 109 female 
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Introduction
Prevention refers to the prevention of diseas-

es or preventive care, a set of measures to prevent 
diseases, errors, injuries and their consequenc-
es. Our work focuses on secondary prevention, 
which is a set of measures aimed at preventing 
the outbreak of a disease that the individual has 
already overcome, to prevent the development 
of the disease or its complications when the dis-
ease is in a latent stage or it is a person at risk. 
Research is devoted to the possibility of prevent-
ing infertility in the treatment of endometriosis, 
which is a disease defined as the appearance of 
the endometrium outside the uterine cavity. The 
cause of endometriosis is multifactorial. The 
disease is typically manifested by chronic pel-
vic pain, irregular, painful bleeding, pain during 
sexual intercourse or fertility disorders.  The 
treatment of endometriosis consists of a compre-
hensive approach to the disease, focusing on the 

type and stage of the disease, the age and parity 
of the patient, and clinical symptoms (1).

A surgical approach to the treatment of en-
dometriosis can affect the function of the ova-
ries and reduce their ovarian reserve, which is 
already at risk. It is necessary that the surgical 
removal of endometriosis be strictly individually 
considered and the degree of risk of the oper-
ation to reduce the ovarian reserve be evaluat-
ed. It is known from practice that if pregnancy 
did not occur after the first surgical procedure, 
the next surgical procedure only very rarely in-
creases the probability of pregnancy (2). Cur-
rently, with the development of laparoscopic 
surgery, the number of surgeries is increasing, 
but if the principles are not followed, their im-
pact on a woman’s fertility can be negative (3). 
AMH (Anti-Müllerian hormone) begins to be 
produced in women at puberty, by the granulo-
sa cells of the follicles in the ovaries. Its main 

respondents with fertility disorders from the private gynae-
cological outpatient clinic Zagyn s.r.o. from the Michalovce 
district were included in the research. The respondents’ ages 
were between 18 and 50 years with an average age of 30.89 
years (SD = 5.21); marital status was not decisive. 

	 �The data were obtained through a clinical study and from the 
medical documentation of the observed women. The aim of 
the research was to find optimal criteria and procedures that 
lead to the prevention of infertility in the treatment of endo-
metriosis.

	� Methods: For evaluation, we used descriptive statistics and 
the Chi-square test. The values of continuous variables be-
tween two groups were analysed by a t-test for 2 independent 
sets, or between several groups by ANOVA analysis.

	� Results: Using logistic regression models we examined the 
associations of the type of treatment and the type of medical 
treatment with 5 dichotomized variables of success of concep-
tion and delivery. However, we confirmed only one statistical-
ly significant association. Women who received medical treat-
ment alone were 2.6 times more likely to conceive naturally 
and deliver than women who received combined treatment 
(logistic regression, OR=2.60, confidence interval: 1.11-6.07, 
p <0.05).

	� Conclusion: Endometriosis can even occur in young patients 
with the development of menarche. Early diagnosis and prop-
er treatment are the way to prevent the infertility caused by 
this disease. Excision of endometriotic cysts does not improve 
the pregnancy rate or embryo quality. For women with recur-
rent endometriomas who have already undergone a previous 
surgery, IVF is a more successful option than another surgery.
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role is to control the formation of primary folli-
cles by inhibiting the excessive action of FSH. 
Its level does not change during the individual 
phases of the menstrual cycle, so it can be taken 
at any time. It is secreted only in follicles up to 
a maximum size of 4 mm and is an indicator of 
the so-called follicular reserve. It is a  relative-
ly new marker of ovarian function. AMH level 
does not say anything about egg quality.

Research objective
The main goal of the research was to deter-

mine the optimal therapeutic procedure in the 
treatment of endometriosis that maximally re-
duces the negative impact on a woman’s fertil-
ity. We investigated the relationship between the 
age of patients with endometriosis in connection 
with the success of conception and childbirth, as 
well as the effect of treatment on the success of 
conception and childbirth.

Research sample group and methodology
The research study included 109 female re-

spondents who visited the gynaecological clin-
ic with a  fertility disorder during the research 
period and in whom, through further examina-
tions, endometriosis was confirmed as the main 
cause of infertility. They ranged in age from 18 
to 50 years with a mean age of 30.89 years (SD 
= 5.21), and their marital status was not deci-
sive. After twelve months from the end of the 
treatment, we retrospectively evaluated the per-
centage of pregnancy success in the groups with 
medical and surgical treatment and in the group 
without treatment.

All patients underwent a preoperative exam-
ination, abdominal and transvaginal ultrasound 
of the organs of the small pelvis, and an eval-
uation of Ca 125 and AMH parameters from 
their blood. We used descriptive statistics (mean 
values, standard deviations, frequencies) to de-
scribe the investigated variables. We verified 

Age in years

minimum-maximum 20,0-42,0

mean/ standard deviation 30,89/5,21

percentiles 25 27,0

50 31,0

75 34,5

N (v %)

30 years and under 52 (47,7)

over 30 years 57 (52,3)

Table 1 Age distribution of the research sample group

Table 2 �The connection between the type of treatment and the success of conception and delivery 
(multinomial regression analysis, n=106)
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the differences in the occurrence of selected pa-
rameters of categorical variables using the Chi-
square test. The values of continuous variables 
between two groups were analysed by t-test for 
2 independent sets, or between several groups 
by ANOVA analysis. We analysed the associ-
ation of selected variables with the categorical 
variable conception/delivery using multinomial 
regression analysis. The reference category was 
the category conceived naturally, delivered. The 
category conceived naturally and did not deliver 
was excluded from the analyses due to the low 
representation of female patients (n=1). We an-
alysed the association of selected variables with 
dichotomous variations of the conception/ deliv-
ery variable using logistic regression analysis.

Results
We calculated age by subtracting the year of 

birth from 2019. For the purposes of some anal-
yses, we dichotomized this variable, dividing the 
patients into groups „aged 30 and under and old-
er“. The research sample group consisted of 109 
women between the ages of 23 and 49.

For the purposes of analyses, we used 
pre-treatment AMH to categorize, but we also 
used the change in AMH after treatment com-
pared to pre-treatment (AMH ante – AMH Table 3 
Distribution of AMH in the research sample group

Discussion
Compared to patients who underwent only 

medical treatment, patients who underwent sur-
gical treatment had a 4.22-fold higher chance of 
undergoing IVF and giving birth than of con-
ceiving naturally and giving birth (multinomi-
al regression analysis, OR=0.237, confidence 
interval: 0.072-0.775 / p<0.05). The chance of 
failure of conception and delivery was not relat-
ed to the type of treatment. It is likely that sur-
gical intervention and IVF will be offered at the 
same stage of treatment. Due to the small repre-
sentation of female patients in the groups, it is 
not possible to verify the statistical significance 
of the investigated connections by multinomial 
regression analysis. Using logistic regression 
models, we examined the associations of the 
type of treatment and the type of medical treat-
ment with 5 dichotomized variables of success 
of conception and delivery, but we confirmed 
only one statistically significant association. 
Women who received medical treatment alone 
were 2.6 times more likely to conceive naturally 
and deliver than women who received combined 
treatment (logistic regression, OR=2.60, confi-
dence interval: 1.11-6.07, p <0.05). For women 
with recurrent endometriomas who have already 
undergone a previous surgery, IVF is a more suc-
cessful option than another surgery. Women who 

N v %

AMH1ante 1-9 52 81,3

AMH1ante under 1 8 12,5

AMH1ante over 9 4 6,5

Missing data 45

Table 3 Distribution of AMH in the research sample group

Table 4 �Association of AMH before treatment with the success of conception, delivery - multinomial 
regression analysis (n=63)
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achieved a postoperative pregnancy had a lower 
risk of disease recurrence. Women who get the 
disease at a younger age are more likely to be 
infertile. We found that the greater the involve-
ment of the ovaries and the lower the AMH, the 
lower the probability of spontaneous pregnancy. 
Other results show that the younger the affected 
person’s age, the smaller the chance of sponta-
neous pregnancy. It is important to define the 
consequences of surgical interventions from the 
point of view of the probability of post-opera-
tive pregnancy and to evaluate the possibility of 
a  reduced ability to conceive after reoperation 
compared to the first operation. The young age 
of a patient must be a key factor influencing the 
decision on the advantages and disadvantages 
of the treatment being considered. Even before 
surgical treatment, affected women have lower 
AMH levels than healthy women, and this de-
crease is more pronounced in cases of bilateral 
ovarian involvement. It is not clear whether the 
tissue is more damaged by surgical intervention 
or by the oxidative stress of the present endo-
metrioma. The decrease in AMH compared to 
a  control set of the same age women without 
endometriosis appears to be progressive and 
increasing with the size of the endometrioma. 
Asymptomatic patients with reduced ovarian re-
serve benefit more from a direct IVF procedure. 
The effect of treatment is very difficult to reli-
ably measure due to the presence of a large num-
ber of factors affecting fertility. Therefore, the 
use of a suitable therapeutic procedure requires 
an assessment of all possible infertility factors, 
subjective difficulties, possible side effects and, 
above all, the wishes of the patient.

Conclusion
Surgical excision of endometriotic cysts does 

not improve pregnancy rates, fertilization rates, 
or embryo quality. The fact is that for women 
with recurrent endometriomas who have already 
undergone a  previous surgery, IVF is a  more 
successful option than another surgery. Women 
who achieved a  postoperative pregnancy had 
a  lower risk of disease recurrence. Globally, 
there is a prevailing trend away from radical sur-
gical methods. And despite this, clinical studies 
do not report an increase in the recurrence of the 
disease, which is around 1-4% in the short post-
operative period (4). Before surgical treatment, 

especially if a radical procedure is expected, it is 
appropriate to consider egg banking and a con-
sultation at an assisted reproduction centre (5). 
After performing the surgical intervention, it is 
necessary to consider the subsequent medical 
treatment to suppress the residual endometriotic 
deposits. It is important even for young patients 
who do not yet have reproductive plans to think 
about this disease and start appropriate treatment 
in time as a way of preventing infertility caused 
by endometriosis.
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Abstract: 	 �Introduction: Urinary tract infections associated with blad-
der catheterization (Catheter-Associated Urinary Tract Infec-
tion - CAUTI) are the most common type of infection related 
to providing healthcare, accounting for more than a  third of 
these infections.

	� Research aim and objectives: The objective was to map risk 
management in the provision of nursing care in the context of 
prevention of urinary tract infections associated with health-
care, which at the same time, is related to the improvement of 
nursing care in this area.

	� Methods: The quantitative research had the design of an ob-
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Introduction
Šupšáková (1) defines a  risk management 

model, namely risk determination, risk analysis/
assessment, investigation, risk resolution and 
risk integration into related activities. In con-
trast, Višňovcová (2021) mentions the ten proce-
dures for the implementation and management of 
risks: “systematic identification of processes and 
assessment of the risk rates, identification of re-
sources for risk management processes, detection 
of process changes associated with risks, early 
detection of risks and risk factors, determination 
of the direction of the management process risks, 

creation of teams ready to enforce and imple-
ment risk management, creation of variants of 
possible management steps and communication 
about them, selection of risk management steps 
with a focus on gradual results, management of 
results and their use for further risk management 
and the display of the display of results within 
the terms of risk management (2).”

Risk management in healthcare
Healthcare is a very specific environment. It 

differs significantly from non-healthcare orga-
nizations - especially in terms of organizational 

servational descriptive cross-sectional study, the method of 
this research phase utilized a non-standardized questionnaire. 
The respondents of the quantitative part of the research were 
non-medical health workers in managerial positions (station, 
executive, head nurses and deputy assistants in nursing care). 
Data analysis was performed using SASD 1.5.8 (Statistical 
data analysis) and SPSS (Statistical Package for the Social 
Sciences) programmes.

	� Results: In the context of the prevention of urinary tract in-
fections associated with catheterization of the bladder, the 
following dimensions that corresponded were assessed in the 
quantitative research areas of prevention: “Risk management”, 
“Education”. Results of the conducted research showed that in 
clinical practice, the recommendation to monitor quality indi-
cator results is not widely accepted, the number of CAUTIs is 
monitored according to 33.3% of respondents, the number of 
cases of secondary infections of the bloodstream with a source 
in the urinary tract is monitored according to 31.7% of re-
spondents, and the number of catheter days (in %) is recorded 
according to a quarter (24.7%) of the interviewed. This was 
confirmed during interviews with quality managers. Research 
included assessesment of further education of nurses in the 
areas of CAUTI prevention. 49.5% of respondents confirmed 
the implementation of further education in the field of correct 
catheterization procedures, urinary catheter care, and CAUTI 
prevention, and 86.2% of respondents attend at least one edu-
cational event per year. 

	� Conclusion: Based on the results of the research, the moni-
toring of result indicators of the quality of care, and possibly 
also the introduction of an electronic form of medical docu-
mentation, both for the needs of record keeping and for the 
possibility of ongoing monitoring of quality indicators, can 
be mentioned as recommendations. It would also be recom-
mended to hold periodic training events for the education of 
general nurses for the transfer of theoretical information. For 
knowledge testing there is a possibility of using IT technolo-
gies - educational programmes in the form of e-learning.
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structure, complexity of operations, high spe-
cialization of the profession and the number of 
workers providing the health and safety care of 
patients (3). Currently, an important task of the 
management of medical facilities is risk man-
agement, an area strongly supported by the Min-
istry of Health of the Slovak Republic. Based on 
the Luxembourg Declaration on Patient Safety, 
it defines risk management as one of the prior-
ity tasks of the medical facility management. 
Škrla and Škrlová (4) denote that risk manage-
ment in healthcare is a process where the person 
in charge of risk management tries to prevent 
damage to the patient’s health, property and the 
reputation of the organization. The risk areas 
are known to the care provider, and the moral 
obligation of health professionals is to ensure 
high-quality and safe care.

Furthermore, the authors Škrla and Škrlová 
(4) state that risk management must be intro-
duced as a  standard procedure in the entire 
healthcare sector and that it is a very fundamen-
tal part of the management of the quality of care 
provided and one of the important management 
skills of a healthcare manager (5). The identifi-
cation, elimination and prevention of risk factors 
in the provision of healthcare is a global trend, 
and the aforementioned steps lead to a  reduc-
tion in the costs of healthcare and an increase in 
trust in the healthcare facility and with patient 
satisfaction with the care provided (6,7). Barka-
si and Leczová (2019) add to this that medical 
personnel belong in the category of helping pro-
fessions, which are characterized by close and 
regular contact with people and also helping oth-
er people. This work is called a mission because 
their primary goal is to help others (8).

Smejkal and Rais (9) define risk as the prob-
ability or possibility of loss or failure or as the 
uncertainty of achieved results. Risk is also often 
understood as the danger of loss and damage. In 
the context of healthcare, the term “risk” can be 
defined as an event that can negatively affect the 
healthcare facility (6) and the health and safety of 
patients. Healthcare facilities are putting risk man-
agement into practice, which, together with the 
implementation of process management focused 
on the effectiveness of individual processes, Pro-
cess manageappears to be ment optimal is closely 
in the risk linked manage-with ment process.

Process management is closely linked with 

quality management, especially in the area of 
introducing standards, subsequently also within 
control activities and when conducting audits. 
Process management includes the identification, 
visualization, measurement, evaluation and con-
tinuous improvement of processes using methods 
and procedures based on the process procedure 
(6). Keclíková (10) adds that in the analysis and 
assessment of risks, their representation on a risk 
map is of great importance. This document is then 
a source of information in the field of risk man-
agement and helps the management of the facility 
to focus on priorities depending on the serious-
ness of the risk. It is also a  tool for introducing 
risk management in the organization, and, it is 
also a part of prevention (11). Fundamental risks 
in healthcare are mainly physical, chemical and 
biological, but there are also combined risks (6).

Facilities using process management have 
established information systems that are not only 
a  repository of controlled medical documenta-
tion, but also support process management, risk 
management itself, and quality management, as 
reported by Prokešová et al. (6) and Prokešová 
(6). The emergence of risks is explained by 
many models and theories. For the health sec-
tor, the most commonly accepted is the so-called 
“Swiss Cheese Model”, the essence of which is 
the assumption that the created risk can cross 
“layers” or even “barriers”.

Risk management and monitoring of quality 
indicators as part of the prevention of health-
care-associated urinary tract infections

To monitor the risk of CAUTI, outcome and 
process indicators are monitored (12). This fact 
is already mentioned in section 1.2.3. The Guide-
line for the Prevention of Catheter-Associated 
Urinary Tract Infections in the context of quality 
management and care safety recommends moni-
toring the number of CAUTIs per 1,000 catheter 
days, the number of secondary bloodstream in-
fections originating in the urinary tract per 1,000 
catheter days and the number of catheter days 
of care as quality indicators (expressed as a per-
centage) (13). Jindrák et al. (12) state that sur-
veillance is recommended to be carried out in the 
departments of the healthcare provider and in pa-
tients where bladder catheterization is often indi-
cated. Here there is a high risk of complications. 
Process indicators are then according to Jindrák 
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et al. (12), especially the results of audits of nurs-
ing care and documentation (especially records 
of catheterization and indication for catheteriza-
tion) and the proportion of competent persons 
for bladder catheterization (12). Carter et al. (14) 
performed a comparison of quality indicators is-
sued by AHRQ (Agency for Healthcare Research 
and Quality), the NQF (the National Quality Fo-
rum) and the ANA (the American Nurses Associ-
ation). Recommendations regarding CAUTI are 
given by the NQF, namely monitoring the prev-
alence of CAUTI and the number of CAUTIs in 
relation to bladder catheterization. A review pro-
cessed by Burston et al. (14) presented an over-
view of quality indicators monitored in nursing 
care, data were processed from 40 studies and 
43 verified quality indicators of nursing care 
were determined. According to the review, the 
most frequently used indicators are patient falls, 
pressure ulcers, medication errors and mortality. 
Thirteen studies reported the number of urinary 
tract infections as a quality indicator. At the end 
of the review, Burston et al. (15) mention that in 
the case of indicators of the quality of care, it is 
necessary to choose sensitive indicators, contin-
uously monitor them and evaluate the results. 
The steps to eliminate and minimize the risks of 
urinary tract infections must be comprehensive. 
Based on the above, it is therefore possible to de-
fine specific areas of CAUTI prevention.

Research goal
The aim of the work was to map the risk 

management in the provision of nursing care in 
the context of the prevention of urinary tract in-
fections associated with healthcare, which are si-
multaneously related to the improvement of the 
quality of nursing care in this area.

Specified hypotheses
H1: The process of implementing risk man-

agement in the area of healthcare-related urinary 
tract infections depends on the type of hospital.

H2: Education in the issue of catheterization, 
care of a  patient with a  urinary catheter, and 
prevention of urinary tract infections related to 
healthcare depends on the type of workplace.

Collection and methodology
The research focused on a  specific area of 

nursing care, the selection of respondents was 
chosen so that the reason for the research was 

fulfilled. The respondents were nurses in a man-
agement position, or deputy for nursing care 
(nursing care manager, head nurse, deputy for 
non-medical health workers), senior, station and 
executive nurses working in hospitals providing 
inpatient care in Slovakia the selection of acute 
healthcare providers was total. When distribut-
ing the questionnaires, a  criterion-referenced 
selection of the research group was chosen - 
respondents had to be employed by a provider 
of acute inpatient care in Slovakia and had to 
meet the criterion of practicing the profession of 
a nurse and having already performed the previ-
ously mentioned functional position. Due to the 
fact that the range of respondents was defined, 
the selection of respondents was deliberate. 34 
hospitals agreed with the research. All three 
questionnaires were completely filled out and 
submitted by 186 respondents (n = 186). There 
were 26.9% of respondents from faculty hospi-
tals, 19.4% from district hospitals and 18.8% 
from private type hospitals. Furthermore, 14.5% 
of respondents were from regional hospitals, 
15.0% from city hospitals. Ten respondents, i.e. 
5.4%, were from the type of hospitals “other”. 
In the research, ten nursing assistants (5.4%) 
provided their answers, together with 32.8% 
that were senior nurses, 106 (57%) that were 
station nurses, and nine nurses (4.8%) that held 
the position of executive nurse. The quantitative 
research had the design of an observational de-
scriptive cross-sectional study, the method of 
this phase of the research was questioning using 
questionnaires, or two non-standardized and one 
standardized questionnaire used in the imple-
mentation of the DUQuE (Deepening our Un-
derstanding of Quality Improvement in Europe) 
project. The respondents of the quantitative part 
of the research were non-medical health work-
ers in the position of manager (station, execu-
tive, and senior nurses and nursing assistants). 
Data analysis was performed using SASD 1.5.8 
(Statistical Data Analysis) and SPSS (Statistical 
Package for the Social Sciences) programmes.

Results
The results of the research are presented in 

tables, for the sake of clarity, the codes assigned 
to the statisticians are preserved within the indi-
vidual table items. All results of statistical data 
processing are available from the authors of the 
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work, the explanation of the abbreviations used 
in the tables is as follows: x 2 – chi square; p – 
independence test; df – degrees of freedom.

Evaluation of hypotheses
Hypothesis H1 was established to assess the 

“Risk Management” dimension. To evaluate 
this hypothesis, associated characteristics were 
monitored (Table 1) and the association between 
characteristics and type of hospital was assessed.

In this area, the conducted research showed 
a  statistically significant connection between 
the type of hospital and the sign of the appoint-
ment of one or more managers/coordinators for 
quality and safety (x2 = 15.013; p < 0.05). It has 
been shown that quality managers/coordinators 
are appointed to a significantly lesser extent in 
city-type hospitals. The association between the 
type of hospital and the presence of awards/in-
centives for quality improvement also proved 
to be statistically significant. Awards/incentives 
are introduced to a  significantly greater extent 
in private and other type hospitals, to a signifi-
cantly lesser extent in city-type hospitals (x2 = 
21.295; p < 0.001). The power of the tests was 
limited by the insufficient number of observa-
tions in one field of the contingency table, again 
the Yates correction was applied. Hypothesis 1 
assumed an association between hospital type 
and implementation of healthcare-related uri-
nary tract infection risk management. The con-
nection was confirmed in the items of the pro-
visions of one or more managers/coordinators 
for quality and safety and also the existence of 
awards/incentives for quality improvement. The 
connection with other features of risk man-

agement has not been confirmed by the con-
ducted research.

H2: Education in the issue of catheterization, 
care of a  patient with a  urinary catheter, and 
prevention of urinary tract infections related to 
healthcare depends on the type of workplace. To 
verify Hypothesis 2, the features of education in 
the issue of catheterization, care of a patient with 
a urinary catheter, and prevention of CAUTI and 
their connection with the type of workplace were 
monitored. First, the relationships between the 
observed characteristics and workplaces of the 
internal (non-surgical) type were determined. 
During the data analysis, the category other 
non-surgical workplaces was combined into one 
item so that the scale contained 2 types of work-
places – internal department and other non-sur-
gical departments – due to the insufficient num-
ber of observations. At the same time, the items 
“disagree” and “disagree at all” and the items 
“fully agree” and “agree” for questions 37.1 to 
42.1 and for question 53.1 were merged, and the 
scale item “partially agree” was preserved so 
that the scale contained the three options men-
tioned above . The analysis of the data of the 
conducted research did not show a  statistically 
significant connection between the workplace 
of the non-surgical type and the characteristics 
listed in Table 2.

Research has shown that the approach of 
individual non-surgical workplaces is homoge-
neous in these areas of care and does not differ 
statistically significantly.

Furthermore, the relationships between the 
observed characteristics determined to verify 
Hypothesis 3 (“Education in the issue of cath-

Hospital type and ...
– a special internal budget is designated for quality improvement 4,045 5 0,543 
one or more steering groups or quality committees have been 
established 10,098 5 0,073 

– one or more quality and safety managers have been appointed 15,013 5 < 0,05 

– there are awards/incentives for improving quality 21,295 5 < 0,001 

– at least one educational event per year 2,767 1 0,100 

– … receive feedback on their patient care 4,738 5 0,449 

– … are encouraged to report accidents and adverse events 4,348 5 0,500 

Table 1 Hospital type and safety quality
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eterization, the care of a patient with a urinary 
catheter, and prevention of urinary tract infec-
tions related to healthcare depends on the type 
of workplace”) and the type of surgical work-
place were investigated. Due to the insufficient 
number of observations, the other surgical-type 
workplaces were again combined into one item 
so that the scale contained two types of work-
places – surgical departments and other surgi-
cal-type departments. Furthermore, the items 
“disagree” and “fully disagree” and the items 
“strongly agree” and “agree” for questions 37.1 
to 42.1 and for question 53.1 were merged and 
the scale item “partially agree” was kept. The 
scale contained the above mentioned response 
options. Even in the case of surgical-type work-
places, the conducted research did not demon-
strate a  connection between the surgical-type 
workplace and the characteristics intended to 
verify the hypothesis (Table 3).

The analysis of the data of the presented 
research did not show a statistically significant 
connection between the surgical workplace and 

the characteristics established in the field of ed-
ucation in the field of catheterization, the care 
of a patient with a urinary catheter, and preven-
tion.

Based on the results of the presented re-
search, it can therefore be concluded that the ap-
proach of individual surgical-type workplaces is 
homogeneous in these areas of care and does not 
differ significantly in terms of statistics.

After the transformation of the data, as de-
scribed previously, for the purpose of data anal-
ysis to verify the connections between the type 
of workplaces and characteristics related to the 
field of education in the field of catheterization, 
the care of a patient with a urinary catheter, and 
prevention of CAUTI, the non-surgical work-
place was combined into one unit and the surgi-
cal workplace to the second one. Table 4 demon-
strates the results of the mentioned comparison.

The presented research did not demonstrate 
a  statistically significant connection between 
non-surgical and surgical types of workplaces 
and the characteristics listed in Table 4. Based 

Surgical workplace and … value x2 df P

–utilizing the employer’s offer of courses... 0,468 2 0,792

– utilizing the employer’s offer - workshop 0,998 2 0,607

–  utilizing the e-learning offer 0,421 2 0,810

– education is supported by the executive 2,449 2 0,294

– education … can be attended during working hours 1,129 2 0,569

– education ... can be attended repeatedly 0,800 2 0,670

Table 3� Correlation of the surgical workplace with indicators of education in the issue of  
catheterization, care of a patient with a urinary catheter, and prevention

Non-surgical workplace and … value x2 df P

– utilizing the employer’s offer of courses... 3,794 3,794 3,794

– utilizing the employer’s offer - workshop 0,177 2 0,915 

–  utilizing the e-learning offer 0,941 2 0,625 

– education is supported by the executive 0,175 2 0,916 

– education … can be attended during working hours 1,061 2 0,588 

– education ... can be attended repeatedly 0,374 2 0,829 

Table 2 �Association of the non-surgical workplace with indicators of education in the issue of cath-
eterization, care of a patient with a urinary catheter, and prevention
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on the results of the conducted research, it can 
therefore be concluded that the approach of in-
dividual types of workplaces (non-surgical and 
surgical type) are homogeneous in these areas of 
care and do not differ significantly in terms of 
statistics.

The answers to the question “Is further train-
ing of non-physicians in the field of correct 
catheterization procedures, the care of a patient 
with a urinary catheter and prevention of health-
care-related infections carried out?” are shown in 
Table 4. The possibility of education in the men-
tioned areas was confirmed by 49.5% (n = 92 ) 
of the respondents, and on the contrary,  was not 
confirmed by 50.5% (n = 94) of the respondents.

If respondents answered yes to question 
19.1, “Is further training of non-physicians in 
the area of proper catheterization procedures, the 
care of patients with a urinary catheter and pre-
vention of healthcare-related infections carried 
out?”, they were asked to answer the following 
questions: What categories of non-physicians in 
the abovementioned areas are  educated?, What 
type of educational actions are implemented, in 

which area of care mentioned in question 19.1 
are they educated (Table 5).

When asked what categories of non-medical 
health workers are trained by the inpatient med-
ical care provider, it was possible to mark mul-
tiple answers. The table presents the absolute 
number of responses for individual professions 
of non-physicians. The profession of nurses was 
chosen the most, followed by practical nurse and 
paramedics.

Furthermore, respondents who answered 
yes to question 19.1 responded to the question 
of what type of education they receive in this 
area. Respondents could choose more than one 
answer. Out of the total number of 121 (n = 121) 
responses, 21.5% (n = 26) were initial train-
ing, periodic training was chosen as an answer 
43 times (35.5%), emergency training made up 
17.4% of responses ( n = 21), and in 25.6% (n 
= 31) of the answers the answer “other” was 
marked - here the answer was a certified course 
or a clinical seminar.

Overall, based on the results of the conduct-
ed research, it can be concluded that Hypothe-

Non-surgical and surgical workplace type and … value x2 df P

– further education in the field of catheterization 0,069 1 0,797

– the field of education 0,707 2 0,702

– method of education 2,631 3 0,452

– education is supported by the executive 2,400 2 0,301

– education … can be attended during working hours 0,280 2 0,869

– education ... can be attended repeatedly 3,020 2 0,221

– the indication for catheterization is the patient’s choice 0,788 2 67423

Hospital  
type nurse practical  

nurse
para- 
medic

sanitation  
worker

Care- 
giver

physio- 
therapist

Occupational  
therapist

radiological
technician

total/ 
absolute  
frequency  

of  
responses

89 62 30 25 34 2 15 1

Table 4 �Correlation of workplace type with indicators of education in the issue of catheterization, 
care of a patient with a urinary catheter, and prevention of CAUTI

Table 5 �Responses to the question: „If your answer to question 19.1 was YES, indicate which catego-
ries of non-physicians.“
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sis 2 (“Education in the issue of catheterization, 
care of a  patient with a  urinary catheter, and 
prevention of urinary tract infections related to 
healthcare depends on the type of workplace”) 
was not confirmed. According to the results of 
the research, the possibilities of education in the 
issue of catheterization, care of a  patient with 
a  urinary catheter, and prevention of urinary 
tract infections related to healthcare do not de-
pend on the type of workplace.

Discussion
In connection with the dimensions “Increas-

ing the quality of care”, “Monitoring the quality 
of care” and “Risk management”, the conduct-
ed research attempted to establish the situation 
related to the introduction of standards assosi-
ated with the performance of bladder catheter-
ization, care of a patient with a urinary catheter, 
and prevention of CAUTI infections and control 
of their fulfillment, i.e. verification audits. The 
conducted research showed that the standard 
bladder catheterization procedure is implement-
ed according to 86.8% of the respondents, the 
procedure for caring for a patient with a urinary 
catheter was confirmed by 89.2% of the respon-
dents, and the introduction of the CAUTI pre-
vention standard was confirmed by almost six-
ty-seven percent of respondents. The results of 
the analysis of research data from this area were 
again supplemented by interviews with quality 
managers and the statements of interview partic-
ipants; the introduction of standard procedures 
at providers of acute inpatient care in the SR was 
confirmed, only in one case it was stated that 
there were no standard procedures implemented 
at the provider of acute inpatient care because 
graduates should be equipped with knowledge 
and skills from their studies. Furthermore, the 
verification of the fulfillment of standards by 
audits was also confirmed by the analysis of in-
terviews. The presented research further demon-
strated the connection between regular audits of 
CAUTI prevention procedures and the existence 
of a  standard CAUTI prevention procedure 
– where a  standard is in place, audits are per-
formed significantly more often (x2 = 23.171; p 
< 0.001). Carter et al. (16); Purvis et al. (17); 
Freeman-Jobson et al. (18); Johnson et al. (19) 
evaluate the introduction of standards of care for 
patients with a urinary catheter and regular ver-

ification of established standard care procedures 
by audits as effective CAUTI prevention mea-
sures. In a  review study published by McNeill 
(20), it is stated that care of the urinary catheter 
and collection system begins at the moment of 
catheter insertion, patient care and acceptance of 
CAUTI preventive procedures, however, must 
be continuously monitored.

84.4% of respondents confirmed regular 
revisions of nursing care standards at acute in-
patient care providers (according to the results 
of the presented research), statements about 
updating the established standards according to 
NOP were recorded in interviews with quality 
managers. However, after analyzing the results 
of the research, it was possible to conclude that 
the implementation of standards of nursing care, 
namely the performance of bladder catheteriza-
tion, care of the patient with a urinary catheter 
and prevention of CAUTI, does not depend on 
the type of hospital. The results of the conducted 
research confirmed the homogenous approach of 
managers of individual types of hospitals to the 
implementation of standard procedures in prac-
tice.

The analysis of research data related to ed-
ucation in the issue of improving the quality 
of care belonging to the CAUTI prevention di-
mension “Education” also determined the con-
nection between the character “education in the 
field of quality” and the type of workplace. The 
conducted research showed that more training 
is carried out within the quality of care in the 
field of bladder catheterization at surgical-type 
workplaces (x2 = 5.834; p < 0.05) and at least 
one educational event per year is also more of-
ten implemented at surgical-type workplaces to 
enhance improvement of professional qualifica-
tions of nurses (x2 = 6.076; p < 0.05).

Furthermore, the results of the presented re-
search showed a more frequent implementation 
of education of health professionals in proce-
dures ensuring patient safety in surgical work-
places (x2 = 5.672; p < 0.05). In connection with 
these results, it is possible to state the opinion 
of Aufseeser-Weisse and Ondecka (19), namely 
that every general nurse, as well as every health 
professional, should have comprehensive knowl-
edge in the field of quality of care, an overview 
of the current legislation is also important. The 
general nurse is obliged to monitor the quality of 
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nursing care, receives information from regular 
audits, nurses are members of teams whose ac-
tivities focus on the issue of risk management in 
the department and in the hospital (21). Ravin-
dra et al. (22) add that nurses are responsible for 
the quality of care provided, and continuous, 
lifelong education is one of the aspects guaran-
teeing safe and relevant nursing care performed 
according to valid standards of care.

In the presented research, 49.5% of respon-
dents confirmed the implementation of further 
education for non-physicians to increase their 
qualifications in the field of proper catheteriza-
tion procedures, the care of patients with urinary 
catheters and CAUTI prevention, 86.2% of re-
spondents attend at least one educational event 
per year to improve their professional qualifi-
cations and, at acute inpatient care providers, 
88.4% of research respondents confirmed that 
medical professionals are trained in patient safe-
ty procedures.

In the “Education” dimension, the conduct-
ed research then investigated the connections 
between the type of workplace and education 
in specific areas: bladder catheterization, care 
of a patient with a urinary catheter, and preven-
tion of CAUTI. The analysis of the research data 
related to this dimension showed that 70.4% of 
respondents could use the employer’s  offer of 
courses/seminars, 41.6% of respondents said that 
they could use the employer’s offer of a work-
shop, training or verification of bladder cathe-
terization skills, 31.3% of respondents can take 
an e-learning course on urinary catheter care and 
CAUTI prevention at their employer. The sup-
port of education in the areas of care for patients 
with a urinary catheter, and prevention of CAU-
TI and bladder catheterization was confirmed by 
57.2% of respondents in the presented research. 
In his study, Quinn (23) gave an example of an 
educational programme where lectures were 
organized continuously so that health workers 
could attend them according to their work shifts. 
The author also mentions that the diagnosis and 
therapy of CAUTI increase the financial costs of 
care, after the implementation of the educational 
programme, the number of CAUTI cases signifi-
cantly decreased, the effectiveness of the educa-
tional programme, which was ongoing for two 
months, was thus verified. Quinn (24) described 
the continuous implementation of education so 

that health professionals have the opportunity to 
participate in education according to the sched-
ule of their shifts. According to the results of the 
presented research, 56.6% of respondents can 
take part in educational activities in the men-
tioned issue related to bladder catheterization 
and CAUTI prevention during working hours.

The data analysis of the research presented 
by the dissertation also showed a  statistically 
significant relationship between the support of 
education by executives and the opportunity to 
participate in education within working hours 
(x2 = 105.237; p < 0.001) - the results showed 
that where education is supported by executives, 
workers can participate in education during 
working hours. Jain et al. (25) emphasize that 
the education of healthcare professionals in the 
field of CAUTI prevention is a high priority and 
essential for reducing the number of CAUTI 
cases. Oman et al. (26) in connection with edu-
cation as a step to prevent CAUTI, recommend 
the education of all health professionals who 
participate in a care for a patient with a urinary 
catheter - i.e. for nurses and other non-medical 
health workers, e.g. physiotherapists, caregiv-
ers, transport workers, radiological assistants. 
Viner (27) clarifies that as long as nurses are 
properly retrained, they can educate other health 
professionals who participate in care, e.g. phys-
iotherapists, occupational therapists or speech 
therapists. The aforementioned author (27) also 
conducted a study aimed at evaluating the edu-
cation of health professionals in long-term care 
departments, which is essential for verifying the 
quality of the educational programme.

The recommendation of the CDC (28) re-
garding education is clear, it is advisable to un-
dertake periodic training of competent health 
professionals, which is comprehensive and 
contains information on the correct procedures 
for catheterization of the bladder, including the 
possibility of practicing performance, and the 
issue of prevention of CAUTI and other com-
plications of catheterization should also be in-
cluded in the education. In the context of this 
recommendation, the data analysis of the pre-
sented research showed that “participation in 
periodic training” was the most frequent answer 
to the question of what type of training the in-
terviewees can receive. The conducted research 
also brought interesting results in the case of 
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a comparison of access to education by non-phy-
sicians according to the type of department. The 
analysis of the research data showed that in the 
field of correct procedures for bladder catheter-
ization, care of a patient with a urinary catheter 
and prevention of CAUTI, 20.0% of nurses are 
trained in non-surgical workplaces as part of 
their initial training, and in surgical workplaces 
it was 23.1% of nurses. According to the results 
of the research, approximately 35.5% of nurs-
es in both surgical and non-surgical workplaces 
regularly undergo periodic training. The results 
of the quantitative phase of the conducted re-
search belonging to the “Education” dimension 
were verified by the qualitative part of the re-
search. On the basis of the above, it can be con-
cluded that, according to the presented research, 
education among providers of acute inpatient 
care is implemented in various forms - seminars, 
courses, certified courses and occasionally also 
e-learning. In just a single case, it was stated in 
the interviews that education is not implement-
ed because graduates should be equipped with 
knowledge and skills from their studies.

Conclusion
Based on the results of the research, moni-

toring the result indicators of the quality of care, 
and if possible, the introduction of an electron-
ic form of medical documentation, both for the 
needs of record keeping and for the possibility of 
ongoing monitoring of quality indicators, can be 
recommended. It is possible to recommend peri-
odic training events for the education of general 
nurses and for the transfer of theoretical infor-
mation. For possible knowledge testing, there is 
a  possibility of using IT technologies - educa-
tional programmes in the form of e-learning.
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