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knowledge and experience among medical sciences and 
related areas. one of the priorities of the editors is to 
expand the current of academic communication with 
valuable works of young scientists, including students 
and graduates of medical schools.

all published articles are available free-of-charge 
on the journal’s website under the Creative Commons 
license, which falls in line with the contemporarily pro-
moted open access approach to publications includ-
ing research results. Submissions are handled via the 
unified website of the editorial board. all manuscripts 
sent to the journal are screened by means of a licenced 
anti-plagiarism software prior to the review process. 
Since 2018, the quarterly only accepts texts written 
in english.

from the very beginning, the editorial board has fol-
lowed the CoPe ethical standards for scientific commu-
nications and expects all members of the board to abide 
by the Code of Conduct for Journal editors, expressing 
its disapproval of those that refuse to do so.

Medical Science Pulse has been positively evaluated 
by experts in a competition announced by the Minister 
of Science and Higher education under the „Support 
for scientific journals” de minimis programme and has 
thereby been awarded 20 points.

Tasks: „Purchase of digital object identifiers for 
electronic documents; Purchase of software to man-
age editorial and publishing works; Purchase of an 
anti-plagiarism programme; linguistic correction of 
scientific articles in the journal; Improvement of sub-
stantive level of reviews; Dissemination of informa-
tion about the journal” are financed by the Ministry of 
Science and Higher education de minimis programme 

We are delighted to announce this year’s third issue 
of Medical Science Pulse, and simultaneously the first 
one issued entirely by the University of opole. 

In line with the change of the publisher of the Medi-
cal Science Pulse quarterly, in relation to the regulation 
issued by the Ministry of Science and Higher education 
on merging the opole Medical School with the Uni-
versity of opole on 15 July 2020 (Journal of laws of 
25 May 2020, item 938), the editorial board has been 
merged into the University’s structure from 15 July. 
Its members quickly found their feet in the new publi-
cation process and have worked without interruption 
at the faculty of Health Sciences.

We would like to thank you for your ongoing inter-
est, support, cooperation and kind opinions through-
out all these years! We are grateful to the members 
of the Scientific Committee, Section editors, Review-
ers and members of the editorial board for their hard 
work and continuous assistance! our thanks also go 
to the authors for their frequently submitted man-
uscripts and their desire to publish in our quarterly. 
Hopefully, we will continue these successes at the Uni-
versity of opole.

all of our colleagues from other institutes, faculties 
and universities are invited to cooperate with Medical 
Science Pulse!

The Medical Science Pulse quarterly (e-ISSn 2544-
1620) is a peer-reviewed scientific journal with pri-
mary readership being academics operating within the 
medical and health sciences, but also at practitioners 
engaged in the completion of medical goals, health pol-
icies and promotion. The mission of the quarterly is to 
form a platform of cooperation as well as exchange of 
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within the framework of „Support for scientific jour-
nals” project – contract number 147/WCn/2019/1.

archives of Medical Science Pulse issues, guide-
lines for authors, contact information and other data 
are available at: https://medicalsciencepulse.com/
resources/html/cms/MaInPaGe

We invite you to read the scientific part of the quar-
terly, including original papers on “Kappa” conformance 
test between three acute appendicitis scoring systems, 
elements of eating pattern and intensity of dysmen-
orrhea, knowledge and attitudes of parents towards 
responsible antibiotic therapy in respiratory system 
infections, the role of simulation-based training in neo-
natal cardiopulmonary resuscitation, sexual behaviour 
of women in early and middle adulthood, the biopsycho-
social status of women during the antepartum period, 
selected risk factors for ischemic heart disease and the 
success of treatment in patients with STeMI myocardial 
infarction treated with percutaneous coronary interven-
tion, comparative analysis of socioeconomic, behavio-
ral and biological factors between healthy patients and 
patients with newly diagnosed diabetes and variables 
modulating the sense of safety in nurses and midwives 
facing epidemiological endangerment of CoVID-19. 

The case studies section includes the paper about sub-
clavian steal syndrome in a patient with dizziness, left 
upper arm paresthesia, and exercise-related syncope, 
the reviews sections opens with an american opinion 
on tele-healthcare and the use of virtual communica-
tion technologies in medical research and application, 
next  uromodulin – biomarker of renal function with 
promising clinical application and the last topic: phys-
ical effort in treating depression in the elderly.

In this new academic year 2020/2021, our editors 
wish the entire academic community all the health and 
high spirits, successful didactic and scientific endeav-
ours, favourable execution of planned targets. We also 
wish all students a lot of resilience and joy in gaining 
the knowledge, qualifications and skills that will allow 
them to follow their professional dreams.

let us all contribute to making this difficult time 
of the pandemic not only about fearing for our health, 
but also about being caring and kind, perhaps taking 
a new look at the contemporary academic and research 
models. 

We encourage you to publish your research and 
deepen your academic interests. Join the authors or 
the editorial board of Medical Science Pulse!
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ABSTRACT 
Background: Appendicitis is the most common abdominal emergency in the pediatric population. The clini-
cal features of appendicitis in children are usually atypical, leading to misdiagnosis in 19–57% of preschool age 
children, which can result in complications. Thus, scoring systems are used to estimate the risk of appendicitis 
based on symptomatology and laboratory results.
Aim of the study: The aims of this study were to analyze the conformance of the Pediatric Appendicitis Score 
(PAS), the Pediatric Appendicitis Risk Calculator (pARC), and the Alvarado score as screening tools for appen-
dicitis in children attending a public hospital emergency department.
Material and methods: The inclusion criteria were all children aged < 14 years who presented with symp-
toms of appendicitis and were confirmed to have appendicitis either by imaging or surgery. The exclusion cri-
teria were incomplete medical records. Data was collected retrospectively from medical records. Data analysis 
included examination of the proportion and distribution of data, and statistical analysis in the form of the 
Kappa conformance test.
Results: The result of the conformance test between the PAS and the Alvarado score was 75%, but the Kappa 
conformance value between them was only 46.8κ although statistically significant (p value = 0.013). The con-
formance test between the PAS and the pARC was 50%, but the Kappa conformance value was only 19.4κ and 
not statistically significant (p value = 0.143). The conformance test between the Alvarado score and the pARC 
was 55%, but the Kappa conformance value was 13.5κ and not statistically significant (p value = 0.492). 
Conclusions: The PAS has advantages over other appendicitis screening questionnaires with greatest conform-
ance between PAS and Alvarado.

KeywORdS: Conformance test, acute appendicitis, PAS, pARC, Alvarado

“KAPPA” CONfORmANCe TeST BeTweeN 
ThRee ACuTe APPeNDICITIS SCORINg SYSTemS 

(PeDIATRIC APPeNDICITIS SCORe/PeDIATRIC 
APPeNDICITIS RISK CALCuLATOR/ALvARADO) 

IN PReDICTINg APPeNDICITIS IN ChILDReN
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Appendicitis is the most common abdominal emer-
gency in the pediatric population (2–5) and accounts 
for 10–30% of pediatric abdominal pain presenting to 
emergency departments (6, 7). early diagnosis of acute 
appendicitis is essential to avoid complications such as 
perforation and abscess formation (8, 9) which can lead 
to significant morbidity and occasional mortality (10). 
Yet, overdiagnosis of appendicitis can lead to unnec-
essary surgery (10).

Background
Acute abdominal pain in children is common and 

merits further research due to its unique diagnostic 
challenges (1). Causes of acute abdominal pain in the 
pediatric population is extensive, including infectious, 
inflammatory, musculoskeletal, traumatic, gynecolog-
ical, and other etiologies, with acute appendicitis being 
an essential differential diagnosis due to the advan-
tages of early surgical intervention (2). 
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The incidence of appendicitis in the general pop-
ulation united States is 1 per 1,000, and is higher in 
South Korea but lower in Africa (11). It is estimated that 
about 70,000 appendectomies are performed annually 
in the pediatric population in the united States (2, 4). 
The incidence of appendicitis is found to be higher in 
hispanics, Asians, and Native Americans, and lower in 
Caucasians and African Americans (11). Appendicitis 
typically presents between 10–19 years of age, being less 
common in very young children (11). The incidence of 
acute appendicitis nowadays is reported as 1.1/10,000 
in preschoolers, 6.8/10,000 in children aged 5–9 years, 
and 19.3/10,000 in children aged 10–14 (12).

The clinical features of appendicitis in children are 
usually atypical, leading to misdiagnosis in 19–57% of 
preschool age children, which can result in the develop-
ment of complications. Appendicitis in the adult pop-
ulation typically presents as periumbilical pain that 
migrates to the right lower quadrant (RLQ), followed 
by nausea, vomiting, anorexia, fever, and diarrhea 
(5, 11). Due to the varied clinical presentations that 
appear in pediatric appendicitis, scoring systems are 
often used to estimate the risk of appendicitis based 
on history, clinical presentation and preliminary lab-
oratory results (3, 6, 11).

The Alvarado score is the oldest scoring tool for 
acute appendicitis, and is frequently used in the gen-
eral population (13). The most well-established clini-
cal prediction scores for appendicitis are the pediatric 
appendicitis score (PAS) and the novel pediatric appen-
dicitis risk calculator (pARC)(3). The Alvarado score 
and PAS are the most widely used in the pediatric pop-
ulation (14).

The Alvarado score includes nausea/vomiting, ano-
rexia, RLQ tenderness, migration of pain to the RLQ, 
rebound tenderness, fever, leukocytosis, and polymor-
phonuclear leukocyte shift (15). PAS variables include 
migration of pain, anorexia, nausea/vomiting, tender-
ness in the RLQ, cough/percussion tenderness, fever, 
leukocytosis, and polymorphonuclear neutrophilia 
(11). variables used in the pARC are sex, age, duration 
of pain, guarding, pain migration, maximal tenderness 
in the RLQ, and absolute neutrophil count (16). The 
PAS is the most widely used prediction tool, stratifying 
patients by risk group (6), whereas the pARC is a novel 
risk calculator which has not yet been validated thor-
oughly but appears to have a higher diagnostic accu-
racy. In a study by Kharbanda et al. (2018), the pARC 
score could accurately classify more than half of their 
population studied as at <15% or ≥ 85% risk of appen-
dicitis, whereas only 23% would be identified as hav-
ing a PAS score of < 3 or > 8 (17). 

Aim of the study
Our study aims to analyze the conformance of the 

PAS, pARC and Alvarado scoring systems as screening 
tools for acute appendicitis in children in a public hos-
pital emergency department.

Material and methods

Study design
This is a retrospective cross sectional study of 

cases of appendicitis in children obtained from medi-
cal records, and includes use of recorded variables for 
various scoring systems applicable to assessing risk of 
appendicitis.

Study setting
Data collection took place at Depati hamzah 

Regional Public hospital from 1st August 2020 to 14th 
August 2020. This study’s accessible population were 
children with confirmed appendicitis attending Depati 
hamzah Regional Public hospital in the period Janu-
ary 2019 to July 2020. 

Study participants
The cases studied were part of an accessible pop-

ulation meeting the inclusion criteria. Twenty cases 
were used according to the preliminary test sample 
size, and according to the number of samples required 
to find the proportion in an infinite population (p = 
13/10,000, 5% type 1 error, and clinical judgment (the 
limit of the study considered significant for the sam-
ple size) of 0.015). The inclusion criteria in this study 
were children aged less than 14 years who presented 
with symptoms of appendicitis and were confirmed 
to have appendicitis either by imaging or surgery. The 
exclusion criteria in this study were incomplete med-
ical records. 

Sampling technique
The sampling technique used in this study was 

total sampling. 

data collection
The data used in this study was extracted from med-

ical records. The research procedure involved making a 
proposal, submitting to the hospital for ethical review 
and research permits, and coordinating obtaining med-
ical records, data collection, and data processing. This 
study consisted of 2 variables, namely the dependent 
variable; the incidence of acute appendicitis evidenced 
by surgery and imaging and the independent variable; 
appendicitis screening. The three scoring systems exam-
ined in this study each consist of 8 questions, namely 
the PAS, the pARC, and the Alvarado score each with 
their interpretation according to the requirements or 
preferences of each questionnaire. 

data analysis 
Data analysis includes descriptive terms compris-

ing the proportion (%) and distribution of data (mean, 
standard deviation, median, minimum, and maxi-
mum), as well as statistical tests in the form of the 
Kappa conformance test (Kappa conformance/Kap-
pa’s value). Cohen’s kappa coefficient (κ) is a statis-
tic that is used to measure inter-rater reliability (and 
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also Intra-rater reliability) for qualitative (categorical) 
items. The p-value < 0.050 is considered significant for 
confidence interval of 95%.

Results
Twenty respondents met the inclusion criteria in 

this study (figure 1). The participants were predomi-
nantly male (n = 13, 65%) and the average age was 11.7 
(+/- 3.2) years. Clinical symptoms and laboratory results 
of participants are presented in Table 1. using the PAS, 
16 patients (80%) scored > 5, indicating ‘appendicitis 
likely’, and 3 patients (15%) scored 5 and 1 patient (5%) 
scored < 5. using the pARC, 6 patients (30%) scored 
76–90% (moderate–high risk), 8 patients (40%) scored 
51–75% (moderate risk), 1 patient (5%) scored 26–50% 
(moderate risk), 4 patients (20%) scored 16–25% (mod-
erate risk) and 1 patient (5%) scored 6–15% (low risk). 
using the Alvarado score, 11 patients (55%) scored 7–8, 
(appendicitis probable), 6 patients (30%) scored 5–6 
(appendicitis possible) and 3 patients (15%) scored 1–4 
(appendicitis unlikely) (Table 1).

figure 1. flow diagram

The data extracted from each medical record was 
used to provide an estimation of risk of acute appendi-
citis in the three diagnostic scoring systems. The PAS 
was found to have the highest true positive rate, with 
a positive predictive value of 80% when compared to 
the gold standard of diagnostic imaging and/or surgery. 
The Alvarado score had a positive predictive value of 
55%, and the pARC had a positive predictive value of 
only 30% (Table 2).

Conformance testing was performed to compare 
the Alvarado Score and the pARC to the PAS scoring 
system which had the highest positive predictive value. 
The result of the conformance test between the PAS 
and the Alvarado score was 75%, but according to the 
Kappa conformance statistical test, the Kappa conform-
ance value between the two scores was only 46.8κ and 
statistically significant (p value = 0.013). The result of 

Table 1. Basic Characteristics of 20 Children with Acute Appendici-
tis in Depati hamzah Public hospital, January 2019 to July 2020.

Parameter N (%) Mean 
(Sd)

Median 
(Min–
Max)

gender
– male
– female

13 (65%)
7 (35%)

Age
11.7 
(3.2)

11.5 
(6–18)

Diagnosis
– Appendicitis
– Peritonitis

15 (75%)
5 (25%)

migration of pain
– Yes
– No

6 (30%)
14 (70%)

Anorexia
– Yes
– No

17 (85%)
3 (15%)

Nausea/vomiting
– Yes
– No

13 (65%)
7 (35%)

RLQ Tenderness
– Yes
– No

19 (95%)
1 (5%)

Cough/hopping/
Percussion Tender-
ness in the RLQ

– Yes
– No

12 (60%)
8 (40%)

elevated Tempera-
ture (>38°C)

– Yes
– No

12 (60%)
8 (40%)

Leukocytes > 
10,000 cells/μL

– Yes
– No

11 (55%)
9 (45%)

Polymorphonuclear 
neutrophilia > 75%

– Yes
– No

16 (80%)
4 (20%)

Rebound Tender-
ness

– Yes
– No

11 (55%)
9 (45%)

Duration of Pain

– < 24 hours
– 24–48 hours
– 48–96 hours
– > 96 hours

5 (25%)
5 (25%)
5 (25%)
5 (25%)

Pain when walking
– Yes
– No

1 (5%)
19 (95%)

Abdominal 
guarding

– Yes
– No

13 (65%)
7 (35%)

Rovsing’s Sign
– Yes
– No

8 (40%)
12 (60%)

PAS Interpretation

– > 5 
appendicitis 
likely

– 5 appendicitis 
possible

– < 5 
appendicitis 
unlikely

16 (80%)

3 (15%)

1 (5%)

pARC Interpreta-
tion

– 76–90% 
(moder-
ate–high)

– 51–75% 
(moderate)

– 26–50% 
(moderate)

– 16–25% 
(moderate)

– 6–15% (Low)

6 (30%)

8 (40%)

1 (5%)

4 (20%)
1 (5%)

Alvarado 
Interpretation

– 7–8 appendici-
tis probable 

– 5–6 appendici-
tis possible

– 1–4 appendici-
tis unlikely

11 (55%)

6 (30%)

3 (15%)
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the conformance test between the PAS and the pARC 
was 50%. however, according to the Kappa conform-
ance statistical test, the Kappa conformance value 
between the two scores was only 19.4κ and again not 
statistically significant (p value = 0.143). The result of 
the conformance test between the Alvarado score and 
the pARC was 55% and again according to the Kappa 
conformance statistical test, the Kappa conformance 
value between the two scores was only 13.5κ and not 
statistically significant (p value = 0.492). we catego-
rized appendicitis likely in PAS, moderate-high risk in 
pARC and appendicitis probable in Alvarado score as 
positive (Table 3).

Table 3. The Kappa Conformity Test between 3 Types of Diagnostic 
Scoring Systems for Acute Appendicitis in Children.

Parameter
PAS Kappa 

value p value
Positive Negative

Alvarado 
Positive 11 (55%) 0

46.8% 0.013
Negative 5 (25%) 4 (20%)

pARC
Positive 6 (30%) 0

19.4% 0.143
Negative 10 (50%) 4 (20%)

Parameter
Alvarado Kappa 

value p value
Positive Negative

pARC
Positive 4 (20%) 2 (10%)

13.5% 0.492
Negative 7 (35%) 7 (35%)

discussion

Key results
The result of the conformance test between the 

PAS and the Alvarado score was 75%, but the Kappa 
conformance value between them was only 46.8κ and 
statistically significant (p value = 0.013). The conform-
ance test between the PAS and the pARC was 50%, but 

the conformance value was 19.4κ and not statistically 
significant (p value = 0.143). The conformance test 
between the Alvarado Score and the pARC was 55%, 
but the Kappa value was 13.5κ and also not statisti-
cally significant (p value = 0.492). 

Interpretation
This study found that acute appendicitis occurred 

in more male (65%) than female (35%) children. This 
findings is in agreement with a study by Badebarin et al. 
(2020) in Iran which found that the incidence of appen-
dicitis in male vs. female children is 1.32:1 (18). There 
is no anatomical difference in the appendix between 
males and females, and reasoning behind this differ-
ence is yet unknown (19).

The most significant clinical variable used in pre-
diction scoring for acute appendicitis in our study was 
RLQ tenderness (95%), followed by anorexia (85%). 
These findings are similar to a study by Badebarin et 
al. (2020) that showed that 90% of cases with appendi-
citis presented with RLQ tenderness, and 81.5% experi-
enced anorexia (18). The percentage of nausea/vomiting 
(65%) and migration of pain (30%) in our sample was 
also similar to Al-Rudaini et al. (2018), which found 
that 63.3% and 25.5% respectively experienced these 
symptoms (20). The finding of cough/hopping/per-
cussion RLQ tenderness in our study was 60%, which 
is similar to a study by Arias et al. (2018)(6). The pres-
ence of fever in 60% and rebound tenderness in 56% 
in our study is similar to findings by el-Shamy et al. 
(2017), who reported these findings in 60.5% and 56% 
of study participants (15). Temperature elevation in 
early appendicitis is rarely > 1°C, and temperatures of 
38.2°C or higher usually appear after localized tender-
ness is apparent (21).

Samples displaying a polymorphonuclear neutro-
philia were found in 80% of cases in our study, with 
leukocytosis in 55%, which contradicts other stud-
ies such as a study by Dhruv et al. (2016) which found 
neutrophilia in 44% of cases and leukocytosis in 76% 
(22). elevated white blood cell count > 11,000 cells/μL 
with polymorphonuclear cell predominance is common 
in children and young adults (21) therefore leukocyte 
count alone cannot be used as a marker of appendici-
tis (23). In late presentations, a leukocytosis of over 
20,000 cells/μL , with predominantly neutrophils sug-
gests perforation of the appendix or another diagnosis 
such as an abscess (21, 24). most cases of acute appen-
dicitis do show a raised leukocyte count (26); however 
acute appendicitis with a normal leukocyte count has 
been documented (25, 27). The duration of acute appen-
dicitis correlates with the diagnostic accuracy of sev-
eral diagnostic markers (28). Kharbanda et al. (2011) 
showed that leukocyte count was more powerful in 
predicting appendicitis in children with pain for < 24 
hours, while c-reactive protein (CRP) was more useful 
in those with pain for 24–48 hours (28, 29).

Scoring systems allow clinicians to approach a 
patient rationally by using common signs, symptoms, 

Table 2. value of Conformity/True Positive of 3 Diagnostic Scoring 
Systems for Acute Appendicitis in Children.

Scoring 
System Interpretation

Score compared 
with gold standard

Number Value of 
conformity (%)

PAS 

> 5 appendicitis likely 16 80%

5 appendicitis possible 3 15%

< 5 appendicitis unlikely 1 5%

pARC

76–90% (moderate–high) 6 30%

51–75% (moderate) 8 40%

26–50% (moderate) 1 5%

16–25% (low–moderate) 4 20%

6–15% (low) 1 5%

Alvarado

7–8 appendicitis probable 11 55%

5–6 appendicitis possible 6 30%

1–4 appendicitis unlikely 3 15%
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ABSTRACT 
Background: The importance of dietary pattern for pain relief in women with dysmenorrhea is increasingly 
discussed in the literature. It is believed that a proper eating pattern may have pain-relieving properties. The 
development of a perfect diet composition for patients with dysmenorrhea constitutes a major challenge. 
Aim of the study: The present study aimed to characterize the eating pattern of Polish women with severe and 
moderate dysmenorrhea.
Material and methods: The observational cohort study was conducted among 718 women, divided into two 
subgroups: Group 1 (G1) comprised women suffering from severe pain (n = 355), while Group 2 (G2) involved 
women with moderate pain (n = 363). Two measurement tools were used in the study: The Visual analogue 
Scale (VaS) and an original questionnaire for assessing the frequency of consumption of selected food groups.
Results: The average consumption of vegetables, fruits, dairy products and coffee was significantly lower in G1 
than in G2. on the other hand, average consumption of meat, fish and fast food products was significantly higher 
in G1 than G2. The greatest effect size was observed for the consumption of coffee, as well as fruits and vegeta-
bles. Women from G2 had a diet like the lacto-ovo-vegetarian diet, whereas those from G1 followed a Western 
model diet containing fast food products and foods rich in sugar, salt, and saturated fatty acids.
Conclusions: a proper diet should be promoted among women suffering from dysmenorrhea. The use of a proper 
diet may be particularly important for the treatments offered to this group of patients. 

KEywORDS: menstrual pain, dietary habit, dysmenorrhea, vegetarian diet, woman health
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Background
“Dysmenorrhea,” or “menstrual pain,” constitutes 

one of the most common complaints reported by women 
[1]. It is referred to as dysmenorrhea, unspecified in the 
ICD-10 (n94.6), and there are no uncertain diagnos-
tic criteria [2]. The literature defines the disorder as 
a severe and oppressive pain in the lower abdomen that 
may spread to the back and legs [1]. Such pain may occur 
during menstruation without any pelvic pathology or 
comorbidities. In this case, the disorder is referred to 
as primary dysmenorrhea [3]. Some general symptoms 

may accompany menstrual pain including chills, sweat-
ing, headache, nausea, and vomiting. These symptoms 
may occur before or during menstruation. 

Menstrual pain appears for the first time during 
puberty, shortly after the menarche. Pain persists 
between 8–72 hours and is most severe during the first 
or second day of menstruation. Intense recurring pain 
limits physical activity, deteriorates mental health, as 
well as affect work productivity and learning processes 
[1,5,6]. In addition, menstrual pain may also influence 
public and occupational health [1]. 
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epidemiological data on dysmenorrhea strata are 
not coherent [1] and there are numerous factors that 
try to explain the differences including a subjective 
assessment of pain intensity [4]; ethnic, sociocultural, 
or biological factors; as well as different definitions of 
dysmenorrhea [1]. a multi-variable analysis provided by 
Grandi et al. [1] stressed that the issue may concern as 
many as 45 to 93% of women in their reproductive age 
[7]. according to another study, approximately 40-60% 
of women may struggle with dysmenorrhea [4].

Common recommendations for relieving severe 
menstrual pain include nonsteroidal anti-inflamma-
tory drugs (nSaIDs) [8], acupuncture or acupressure, 
and oral contraception [9]. However, Marjoribanks et 
al. [10] demonstrated there is insufficient evidence 
determining which (if any) individual nSaID is safest 
and most effective for treating dysmenorrhea. Smith 
et al. also [11] pointed to the fact that there is insuffi-
cient evidence demonstrating whether acupuncture or 
acupressure are effective in treating primary dysmen-
orrhea. Zahradni et al. [12] reported that combined 
oral contraceptives are preferential for dysmenorrhea 
pain relief. at the present time there is no consensus 
on the most effective and safe treatment of dysmen-
orrhea [13].

In addition to the above-mentioned therapeutic 
strategies, scientists are increasingly raising the impor-
tant and underestimated issue of diet and eating pat-
terns regarding dysmenorrhea [14]. najafi et al. [15] 
emphasized that nutrition plays a key role in the prev-
alence and severity of dysmenorrhea. additional evi-
dence suggests that diet therapy is effective in reducing 
pain in female students with primary dysmenorrhea 
complaints [14]. It is believed that dietary habits might 
also be of importance [15]. a Western model diet full 
of processed food rich in simple carbohydrates and sat-
urated fatty acids may lead to increased pain [14,15]. 
The following factors also appear to influence pain 
intensity: a high consumption of caffeine [16], salt or 
high-sodium products, livestock products like meat 
and offal, and skipping meals [17]. on the other hand, 
fruits and vegetables and food products rich in fiber 
may relieve pain [15,18].

even though the links between dietary factors and 
menstrual pain are inconclusive, there is a correlation 
between dietary habits and the prevalence of primary 
dysmenorrhea. It is also crucial to assess the impor-
tance of diet with child-bearing aged women in the fol-
licular phase of the menstrual cycle to determine the 
role of proper nutrition in menstrual pain relief. Tak-
ing the above into consideration, increasing attention 
is given to the role of diet and eating pattern as a com-
plementary or alternative treatment method for severe 
menstrual pain [16]. 

Aim of the study
The present study aimed to characterize the eating 

pattern of Polish women with severe and moderate dys-

menorrhea. eating pattern analysis focused particularly 
on food products that may have a direct impact on the 
intensity of self-perceived menstrual pain. Such food 
groups included fruits, vegetables, dairy, meat, fish, 
fast food products/salty products, sweets, and stimu-
lants (coffee and alcohol).

Material and methods

Study design, setting and duration
The cross-sectional study was performed using com-

puter-assisted web interviewing (CaWI). CaWI is an 
Internet surveying technique in which the interviewee 
follows a script provided by the website [19]. The study 
was carried out from January 2020 to March 2020.

Study population
a total of 949 women with dysmenorrhea took part 

in the study. The inclusion criteria were not met for 231 
women. The analysis included data from a total of 718 
surveys. The respondents were divided into two sub-
groups by pain intensity measured by the VaS [20]. 
Group 1 (G1) comprised women suffering from severe 
pain (n = 355), while Group 2 (G2) involved women 
with moderate pain (n = 363). an average pain level 
measured by the VaS was significantly higher in G1 
compared to G2 (M: 8.04 vs. 5.66, t = 21.443, P<0.001, 
d = 1.60: 95%CI [1,43; 1,77]).

Inclusion criteria
Inclusion criteria included: 1) dysmenorrhea;  

2) age between 18 and 55 years; 3) informed consent.

Exclusion criteria
Women with co-morbidities that may worsen men-

strual pain including endometriosis, pelvic inflam-
matory disease, uterine fibroids, endometrial polyps, 
adenomyosis, fibromas, polycystic ovary syndrome, 
cysts, thyroid disease, and anatomic or functional 
abnormalities (congenital or acquired) were excluded 
from the study.

Sample size
With a sample size of n = 718 and the number of 

women between 18 and 50 years of age in Poland (as of 
31 December 2018: n = 11 million [21]), the prevalence 
of menstrual pain was in approximately 45% cases [1] 
and the error margin was 3.7% (95% confidence level 
and proportion 0.50).

Ethical Considerations
The non-interventional study design was presented 

to the bioethics Committee of the Medical University 
of Warsaw and was accepted without reservations. 
every potential study participant was informed of the 
aim and course of the study, as well as how data was 
collected and stored. Study participants provided their 
consent by electronic questionnaire. Study participants 
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were also informed that all data and results obtained 
were anonymous. approval from the local Inspector 
for Personal Data Protection was not necessary due to 
no personal data were collected. 

Measures
Two measurement tools were used in the study: The 

Visual analogue Scale (VaS) and an original question-
naire to assess the consumption frequency of selected 
food groups. The VaS consisted of a straight line with 
the endpoints defining extreme limits such as “no pain 
at all” and “pain as bad as it could be”. This tool was 
first used in psychology by freyd in 1923. The numeri-
cal Rating Scales (nRS) version was used for this study. 
Patients were asked to circle the number between 0 and 
10. Zero represented “no pain at all” whereas 10 repre-
sented “the worst pain ever possible”. numerical Rating 
Scales have been successful as pain-assessment tools 
in several studies [20].

The original questionnaire for assessing the con-
sumption frequency of selected food groups was devel-
oped using literature data [15,18]. This questionnaire 
consisted of 9 questions. each of the questions con-
cerned a different food product (vegetables, fruits, 
dairy, meat, fish, fast food products /salty products, 
sweets) or stimulant (coffee, alcohol). each ques-
tion had the same structure. The respondents were 
asked a question: “How often do you eat…? Choose the 
answer that best describes your eating patterns dur-
ing the past year.” (for instance, How often do you eat 
vegetables?, How often do you eat fruits?, etc.). The 
following answer options were available and scored 
accordingly: never or almost never (0 pt); once a month 
or less (1 pt); several times a month (2 pt); several 
times a week (3 pt); every day (4 pt); several times  
a day (5 pt).

The research tool was supplemented by a list of 
demographic questions which allowed for a more com-
plete description of the study population. Demographic 
questions included the following data: place of residence 
(village/city); education (primary/secondary/higher); 
menstrual regularity (yes/no); use of hormonal con-
traception (yes/no); family history of dysmenorrhea – 
mother, sister, grandmother (yes/no); number of meals 
(four or less meals per day/more than four meals per 
day); and smoking (yes/no).

Data collection
The research tool was formatted Google tools and 

made available to members of a closed user groups on 
social media focused on dysmenorrhea. The part pre-
ceding the questions specified the aim of the study 
and informed that participation in the study was fully 
anonymous and voluntary. The project manager was 
responsible for the distribution and protection of data 
collected using Computer-assisted Web Interviews 
(CaWI method) [19]. The questionnaire was addressed 
to women struggling with painful menstruation and 
placed on special forums, blogs, and sites devoted to 

dysmenorrhea. Women participating in the study were 
not financially rewarded for taking part in the study. 

Data sharing statement
The data for this study are available on “Zenodo” at 

https://doi.org/10.5281/zenodo.3757661.

Statistical analysis
Select descriptive statistics were calculated to char-

acterize the data set. The amount and frequency were 
determined for the categorical variables. The mean (M) 
and standard deviation (SD) were determined for con-
tinuous variables. The variation for categorical varia-
bles in both groups was compared using the Chi-square 
test of independence. 

The k-means clustering algorithm was used in 
the first stage of the analysis to identify groups of 
women that differ in intensity of pain and frequency 
when eating certain food products. Distinguishing 
groups of similar objects within the two clusters was 
performed. a non-hierarchical clustering algorithm 
was implemented based on the values calculated for 
three indices: VaS scores, consumption frequency of 
selected food groups (vegetables, fruits, dairy, meat, 
fish, fast food products/salty products, sweets), and 
stimulants (coffee and alcohol). Two subgroups of 
women were distinguished: G1 (women suffering 
from severe pain) and G2 (women suffering from  
moderate pain).

The second stage of the analysis compared the mean 
consumption frequency of food products in both groups 
(G1 vs. G2) with Student’s t-test because the sample size 
was large (n≥30), and the sample mean was normally 
distributed. This is a result of the Central limit theo-
rem. Therefore, the normal variable distribution test 
was not performed before using the Student’s t-test. The 
effect size was estimated by calculating Cohen’s d coef-
ficient. Values below 0.30 were considered as a “small” 
effect size, 0.50 corresponded to a “medium” effect 
size, and >0.50 was a “large” effect size. all calculations 
were carried out using the STaTISTICa package, ver-
sion 13.3 (Tibco Software Inc., Palo alto, Ca, United 
States). The threshold of statistical significance was  
set at 0.05.

Results

Participant characteristics
The mean age of the study group was 22.8 ± 3.32 

(min. 18.0, max. 53.0) with a  mean bMI value of 
22.2 ± 3.33 (min. 16.4, max. 36.6). both groups of 
women did not differ in mean bMI value (t = 1.113, 
P = 0.266) and slightly differed in mean age (M: 22.5 
vs. 23.0, t = 2.026, P = 0.043). In addition, women in 
G1 used oral contraceptives significantly less often 
compared to women in G2 (13.8 vs. 19.8%, χ2 = 4.660, 
P = 0.031). See Tab. 1 for a list of selected variables of 
the study population about groups G1 or G2.
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Consumption frequency of food groups and 
stimulants

The consumption frequency of selected food groups, 
coffee, and alcohol demonstrated that vegetables, dairy 
products, fruits and coffee (in descending order) are cho-

sen most often. alcohol and fish (in descending order) are 
chosen least often. Meat, sweets, and fast food products 
were consumed with mean frequency. See Tab. 2 for details 
on consumption frequency of particular food groups.

Differences in the mean consumption frequency for 
all food groups, except for sweets and alcohol, were sta-

Table 1. Comparative analysis of selected women features of the study.

Variable

Total
(N = 718)

G1
“severe pain”  

(N = 355)

G2
“moderate 

pain” (N = 363) χ2 P-value*

N % N % N %

Place of residence
village 90 12.5 47 13.2 43 11.8

0.318 0.573
city 628 87.5 308 86.8 320 88.2

education

primary 9 1.3 5 1.4 4 1.1

0.137 0.934secondary 352 49.0 174 49.0 178 49.0

higher 357 49.7 176 49.6 181 49.9

Regular menses

no 73 10.2 38 10.7 35 9.6

4.413 0.110usually 279 38.9 150 42.3 129 35.5

yes 366 51.0 167 47.0 199 54.8

oral contraception
no 597 83.1 306 86.2 291 80.2

4.660 0.031
yes 121 16.9 49 13.8 72 19.8

family history
no 294 40.9 136 38.3 158 43.5

2.020 0.155
yes 424 59.1 219 61.7 205 56.5

number of meals
≤4 579 80.6 284 80.0 295 81.3

0.185 0.667
>4 139 19.4 71 20.0 68 18.7

Smoking
no 477 66.4 233 65.6 244 67.2

0.202 0.653
yes 241 33.6 122 34.4 119 32.8

* Chi-square independence test

Table 2. Consumption frequency of food groups.

Group of food products

Never  
or almost never

Once a month  
or less often

Several times 
a month

Several times 
a week Every day Several times 

a day

N % N % N % N % N % N %

Vegetables 6 0.8 6 0.8 56 7.8 212 29.5 261 36.4 177 24.7

fruits 3 0.4 17 2.4 96 13.4 303 42.2 204 28.4 95 13.2

Dairy products 26 3.6 17 2.4 54 7.5 265 36.9 266 37.0 90 12.5

Meat 84 11.7 14 1.9 106 14.8 314 43.7 165 23.0 35 4.9

fish 95 13.2 184 25.6 363 50.6 74 10.3 2 0.3 0 0.0

fast food 40 5.6 213 29.7 371 51.7 84 11.7 9 1.3 1 0.1

Sweets 20 2.8 95 13.2 259 36.1 262 36.5 64 8.9 18 2.5

Coffee 113 15.7 46 6.4 86 12.0 104 14.5 209 29.1 160 22.3

alcohol 70 9.7 208 29.0 349 48.6 85 11.8 5 0.7 1 0.1
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tistically significant for both groups (Tab. 3). The aver-
age consumption of vegetables, fruits, dairy products 
and coffee was significantly lower in G1 than in G2. 
on the other hand, average consumption of meat, fish 
and fast food products was significantly higher in G1 
than G2. The greatest effect size was observed for the 
consumption of coffee, as well as fruits and vegetables. 
See fig. 1 for a detailed breakdown of the average con-
sumption of particular food products and stimulants. 

Discussion
The present study demonstrated a difference in 

dietary pattern between women with severe (G1) and 
moderate pain (G2). It is also one of the few studies that 

emphasizes the importance of nutrition in menstrual 
pain relief. The issue discussed here is largely unex-
plored and the number of reliable studies available is 
limited [15,17,18]. The present findings may also point 
to a new field of therapies for menstrual pain relief. 

The present findings distinguished patterns of con-
sumption frequency of selected food groups such as 
vegetables, fruits, dairy, meat, fish, fast food products/
salty products, sweets, as well as stimulants includ-
ing coffee and alcohol. Differences in the mean con-
sumption frequency between groups was found with 
all food groups except for sweets and alcohol. There 
was no correlation between alcohol consumption and 
menstrual pain, which has previously been shown in 
the literature [3,16].

Table 3. average consumption of selected food groups.

Product group
G 1 “Severe pain”

(N = 355)
G 2 “Moderate pain”

(N = 363) t P-value* d
(95%CI)

M SD M SD

Vegetables 3.52 1.04 3.94 0.90 5.781 <0.001
0.43

(0.28; 0.58)

fruits 3.15 0.97 3.55 0.94 5.623 <0.001
0.42

(0.27; 0.57)

Dairy products 3.22 1.07 3.56 1.11 4.135 <0.001
0.31

(0.17; 0.46)

Meat 3.01 1.12 2.57 1.40 4.680 <0.001
0.35

(0.20; 0.50)

fish 1.68 0.83 1.50 0.87 2.927 0.004
0.21

(0.07; 0.36)

fast food 1.86 0.81 1.62 0.76 4.176 <0.001
0.31

(0.16; 045)

Sweets 2.48 1.00 2.38 1.01 1.431 0.153 -

Coffee 2.23 1.81 3.78 1.23 13.442 <0.001
1.00

(0.85; 1.16)

alcohol 1.62 0.87 1.69 0.82 1.092 0.275 -

* Student t test. 

G1 – women suffering from severe menstrual pain; G2 – women suffering from moderate menstrual pain.

figure 1. average consumption of selected food groups in two clusters.
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G2 (women with moderate menstrual pain) demon-
strated significantly higher consumption of vegetables, 
fruits, dairy and coffee compared to G1. The mean con-
sumption of meat, fish and fast food products was sig-
nificantly lower compared to G1 (women suffering from 
severe menstrual pain). These findings suggest these 
particular food groups play a potential key role in men-
strual pain relief among these women. Despite some 
discrepancies among the published studies, an inverse 
relationship between menstrual pain and eating veg-
etables, fruits and dairy products was observed in the 
literature and in this study [3,14,15]. bajlan et al. [16] 
summarized several studies confirming the soothing 
properties of certain food groups including dairy, veg-
etables, and fruits with respect to painful menstrual 
cramps. additionally, studies showed a positive cor-
relation between menstrual pain and eating sweets, 
and processed food containing saturated fatty acids. 
The differences in dairy consumption we found are 
consistent with abdul-Razzak et al. [22], where intro-
ducing three servings of dairy per day significantly 
decreased the incidence of dysmenorrhea compared 
to the group excluding dairy. In addition, there was 
no report of severe pain in women who consumed four 
servings of dairy per day. Calcium is the main nutrient 
in diary productions. Kim et al. showed a small corre-
lation between calcium affecting female sex hormones 
and regulation of the menstrual cycle [23].

Higher coffee consumption revealed in G2 (mod-
erate pain) compared to women from G1 (severe pain) 
remains controversial and matches the incoherent 
findings. Some scientific reports emphasize caffeine 
either amplifies pain or has no such effect [14-16]. Per-
haps a further study should include both a quantitative 
and qualitative (e.g. foCUS study or individual inter-
views) analysis of the caffeine source (not only cof-
fee) in women diets suffering from menstrual pain. It 
might be crucial to study what drives women to drink 
coffee and other caffeine-containing products. Track-
ing eating habits related to coffee consumption would 
also be of interest. 

Meat consumption was another differentiating fac-
tor between both groups. our study suggests that high 
meat consumption (animal protein in particular) may 
have a negative impact on the menstrual cycle [24,25]. 
Differences in daily protein consumption were observed 
in women regardless of age. Women with menstrual 
cycle disorders consume a higher amount of total fat, 
saturated fatty acids, and animal protein compared to 
plant protein. However, the correlation between pro-
tein consumption and menstrual pain was not ana-
lyzed; only menstrual regularity was observed [26]. 
Thus, the study should continue. according to Kartal 
and akyuz [14], the quality of meat might be crucial. 
High quality, low fat meat products may have pain-
relieving properties.

fish proved to be a controversial food group as they 
were consumed significantly more often by women of 
G1 (severe menstrual pain). These findings are in con-

trary to the literature showing that a high source of 
alpha-linolenic acid in fish produce anti-inflammatory 
and pain-suppressing effects by dampening the pro-
duction of inflammatory cytokines and eicosanoids 
[14,15,18]. Perhaps our results are explained by little 
fish consumption in Poland. fish consumption is very 
low among Polish women, and only take in half the rec-
ommended amount [27].

Limitations of the study
The present study is not without limitations. one of 

the main constraints is the method used for data col-
lection (CaWI), which does not allow for a full control 
of the study participants. Since, we have introduced 
verifying questions so persons that do not meet the 
inclusion criteria were automatically excluded from 
the ongoing study. additionally, the original question-
naire assessing the consumption frequency of selected 
food groups lacks in the qualitative domain. finally, 
the lack of plan to conduct a causal longitudinal study 
is another limitation of this study. 

Clinical implications
The present findings suggest that it is crucial to 

perform a thorough nutritional review for women with 
menstrual pain instead of just an analysis of consump-
tion of particular food products. Hence, our results 
may be useful in developing a nutritional procedure 
for women with dysmenorrhea. The data also supports 
research to further investigate the eating pattern rep-
resented by G2 (similar to the lacto-ovo-vegetarian 
diet) and its impact on protective and dysmenorrhea-
related pain-relieving processes. This is contrary to 
a Western model diet (food rich in sugar, salt, saturated 
fatty acids, and fast food products), which may involve 
an increased risk of menstrual pain [16,17]. The possi-
ble health benefits by reducing or completely exclud-
ing meat and offal from the diet has been shown [28]. 
However, there is a need to further investigate and opti-
mize dietary patterns for persons suffering from pain. 

It needs to be emphasized that the literature has paid 
little attention to women eating patterns with respect 
to their gynecological ailments. as an integral part of 
the daily routine, diet has a profound impact on body 
functions and may be crucial in pain occurrence with-
out a clear organic cause, such as with severe menstrual 
pain. nutrients from food participate in numerous met-
abolic pathways related to the regulation of excessive 
uterine contractions and improved blood flow to the 
reproductive organs. an adequate supply of these nutri-
ents is critical for maintain health and proper function 
of the reproductive system. It may also help to relieve 
pain associated with dysmenorrhea. It is very important 
to continue research on dietary patterns. Cooperation 
between members of an interdisciplinary therapeutic 
team (doctors, physical therapists, and dieticians) is 
essential for providing top patient care for women with 
severe menstrual pain. every effort should be made to 
thoroughly investigate individual eating patterns not 
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only to relieve pain and accompanying symptoms, but 
to also prevent pain occurrence. 

Conclusions
The nutrient profile is likely to influence the relief 

of menstrual pain. a diet compliant with the guidelines 

of the lacto-ovo-vegetarian diet (high consumption of 
fruits, vegetables, and dairy products) has protective 
effects and may relieve pain related to dysmenorrhea. 
Therefore, this eating pattern should be promoted 
among women suffering from dysmenorrhea and the 
use of this diet should be considered as an important 
measure in treating this group of patients. 

References
1. Grandi G, ferrari S, Xholli a, Cannoletta M, Palma f, Romani C, 

et al. Prevalence of menstrual pain in young women: what is 

dysmenorrhea? J Pain Res. 2012; 5: 169–174.

2. WHo. International statistical classification of diseases and 

related health problems, Vol. 1. World Health organization; 

2004.

3. Ju H, Jones M, Mishra G. The prevalence and risk factors of 

dysmenorrhea. epidemiol Rev 2014; 36: 104–113.

4. Mrugacz G, Grygoruk C, Sieczyński P, Grusza M, bołkun I, Pietre-

wicz P. etiopatogeneza zespołu bolesnego miesiączkowania. 

Med Wieku Rozwoj 2013 Jan-Mar; 17(1): 85–89. (In Polish).

5. Vlachou e, owens Da, lavdaniti M, Kalemikerakis J, evage-

lou e, Margari n, et al. Prevalence, wellbeing, and symptoms 

of dysmenorrhea among University nursing Students in Greece. 

Diseases 2019; 7(1): 5.

6. Iacovides S, avidon I, baker fC. What we know about primary 

dysmenorrhea today: a critical review. Hum Reprod Update 

2015; 21(6): 762–778.

7. bernardi M, lazzeri l, Perelli f, Reis fM, Petraglia f. Dysmenor-

rhea and related disorders. f1000Res 2017; 6: 1645. 

8. oladosu fa, Tu ff, Hellman KM. nonsteroidal antiinflammatory 

drug resistance in dysmenorrhea: epidemiology, causes, and 

treatment. am J obstet Gynecol 2018; 218(4): 390–400. 

9. Sriprasert I, Suerungruang S, athilarp P, Matanasarawoot a, 

Teekachunhatean S. efficacy of acupuncture versus combined 

oral contraceptive pill in treatment of moderate-to-severe 

dysmenorrhea: a  randomized controlled trial. evid based 

Complement alternat Med 2015; 2015: 735690.

10. Marjoribanks J, ayeleke Ro, farquhar C, Proctor M. nonsteroi-

dal anti-inflammatory drugs for dysmenorrhoea. Cochrane 

Database Syst Rev 2015; 2015(7): CD001751. 

11. Smith Ca, armour M, Zhu X, li X, lu ZY, Song J. acupuncture 

for dysmenorrhoea. Cochrane Database Syst Rev 2016; 4: 

CD007854.

12. Zahradnik HP, Hanjalic-beck a, Groth K. nonsteroidal anti-

inflammatory drugs and hormonal contraceptives for pain 

relief from dysmenorrhea: a review. Contraception 2010; 81(3): 

185–196.

13. burnett M, lemyre M. no. 345-Primary dysmenorrhea con-

sensus guideline. J obstet Gynaecol Can 2017; 39(7): 585–595.

14. Kartal Ya, akyuz eY. The effect of diet on primary dysmenorrhea 

in university students: a randomized controlled clinical trial. 

Pak J Med Sci 2018; 34(6): 1478–1482.

15. najafi n, Khalkhali H, Moghaddam Tabrizi f, Zarrin R. Major 

dietary patterns in relation to menstrual pain: a nested case 

control study. bMC Womens Health 2018; 18(1): 69.

16. bajalan Z, alimoradi Z, Moafi f. nutrition as a potential factor 

of primary dysmenorrhea: a systematic review of observational 

studies. Gynecol obstet Invest 2019; 84(3): 209–224. 

17. Rupa Vani  K, Veena  KS, Subitha  l, Hemanth Kumar  VR, 

bupathy a. Menstrual abnormalities in school going girls - are 

they related to dietary and exercise pattern? J Clin Diagn Res 

2013; 7(11): 2537–2540.

18. Zarei S, Mohammad-alizadeh-Charandabi S, Mirghafourvand M, 

Javadzadeh Y, effati-Daryani f. effects of calcium-vitamin D and 

calcium-alone on pain intensity and menstrual blood loss in 

women with primary dysmenorrhea: a randomized controlled 

trial. Pain Med 2017; 18(1): 3–13. 

19. Couper MP. Web surveys: a review of issues and approaches. 

Public opinion quarterly 2000; 64: 464–494.

20. Haefeli M, elfering a. Pain assessment. eur Spine J 2006; 

15 Suppl 1(Suppl 1): S17–S24.

21. GUS. Rocznik Demograficzny [online] 2019 [cit. 30.06.2020]. 

available from URl: https://stat.gov.pl/obszary-tematyczne/

roczniki-statystyczne/roczniki-statystyczne/rocznik-

demograficzny-2019,3,13.html. (In Polish).

22. abdul-Razzak KK, ayoub nM, abu-Taleb aa, obeidat ba. 

Influence of dietary intake of dairy products on dysmenorrhea. 

J obstet Gynaecol Res 2010; 36(2): 377–383. 

23. Kim  K, Wactawski-Wende  J, Michels  Ka, Plowden  TC, 

Chaljub en, Sjaarda la, et al. Dairy food intake is associated 

with reproductive hormones and sporadic anovulation among 

healthy premenopausal women. J nutr 2017; 147(2): 218–226.

24. Gorczyca aM, Sjaarda la, Mitchell eM, Perkins nJ, Schliep KC, 

Wactawski-Wende J, et al. Changes in macronutrient, micro-

nutrient, and food group intakes throughout the menstrual 

cycle in healthy, premenopausal women. eur J nutr 2016; 

55(3): 1181–1188. 

25. łagowska K, Kazmierczak D, Szymczak K. Comparison of 

anthropometrical parameters and dietary habits of young 

women with and without menstrual disorders. nutr Diet 2018; 

75: 176–181. 

26. Draper Cf, Duisters K, Weger b, Chakrabarti a, Harms a, bren-

nan l, et al. Menstrual cycle rhythmicity: metabolic patterns 

in healthy women. Sci Rep 2018; 8: 14568. 

27. Sygnowska e, Waśkiewicz a, Głuszek J, Kwaśniewska M, biela U, 

Kozakiewicz K, et al. Spożycie produktów spożywczych przez 

dorosłą populację Polski. Wyniki programu WobaSZ. Kardiol 

Pol 2005; 63(6): S1–S7. (In Polish).

28. Gallego-narbón a, Zapatera b, Vaquero MP. Physiological and 

dietary determinants of iron status in spanish vegetarians. 

nutrients 2019: 11(8): 1734.



17elements of eating pattern and intensity of dysmenorrhea – a cross-sectional study in a sample of Polish women

Medical Science Pulse 2020 (14) 3

Word count: 3603 • Tables: 3 • Figures: 1 • References: 28

Sources of funding:
The research was funded by the authors.

Conflicts of interests:
The authors report that there were no conflicts of interest. 

Cite this article as:
Szymańska K, Jaworski M, Gotlib J, Panczyk M.
elements of eating pattern and intensity of dysmenorrhea – a cross-sectional study in a sample of Polish women.
Med Sci Pulse 2020; 14, 3: 10–17. Published online: 3 Jul 2020.

Correspondence address:
Prof. Mariusz Panczyk
Department of education and Research in Health Sciences,  
faculty of Health Sciences, Medical University of Warsaw, Warsaw, Poland
e-mail: mariusz.panczyk@wum.edu.pl

Received: 5.05.2020
Reviewed: 26.06.2020
accepted: 27.06.2020



Medical Science Pulse 2020 (14) 3© Copyright by University of Opole
e-ISSN 2544-1620

This is an open access article distributed under the terms of the Creative Commons license 
attribution-nonCommercial-Sharealike 4.0 International (CC bY-nC-Sa 4.0). 

license available: https://creativecommons.org/licenses/by-nc-sa/4.0/

original papers 
DoI: 10.5604/01.3001.0014.3835Published online: 29 Sep 2020

ABSTRACT 
Background: Testing general knowledge on antibiotics, and the rational application of them in practice, is very 
important in order to understand the need to educate society and the irreversible problem of antibiotic resistance. 
Aim of the study: The aim of the study was to analyze the knowledge and practice of parents regarding respon-
sible antibiotic therapy in respiratory infections.
Material and methods: This study was carried out among 317 parents aged 22-61 (M = 34.74; SD = 6.31). The 
diagnostic survey method was applied, and the research tool was a survey questionnaire. Statistical analysis 
was performed using the IbM SPSS Statistics 25.0 statistical package. Statistical significance was set at p < 0.05.
Results: Viruses were identified as the most frequent cause of respiratory tract infection by respondents  
(n = 245, 77.3%). according to 91.2% of participants, antibiotics are used against a bacterial infection. almost 
all (n = 315, 99.4%) respondents are of the opinion that antibiotics ought to be applied after a medical examina-
tion if they are definitely recommended, 97.5% (n = 309) believed that taking antibiotics could not be stopped at 
any time, whereas 10.4% (n = 33) used antibiotics without contacting a physician. 15.1% (n = 48) of the respond-
ents used the antibiotics left over from previous treatment.
Conclusions: The respondents possess knowledge concerning indications for antibiotic treatment and on their 
rational use, but unfortunately, not everyone uses this knowledge in practice.
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Background
The discovery of antibiotics, and their implementa-

tion in the treatment of human infections, was a very 
important event in the history of medicine, which made 
it possible to cure millions of patients. However, over 
time, the over-prescription of antibiotics has given 
rise to the problem of antibiotic resistance. antibiot-
ics are used not only in medicine but also, on a massive 
scale, in other fields, e.g., in agriculture. The phenom-
enon of drug-resistance has become a global concern 
for public health. both globally and in Poland, much 
is said and written about responsible antibiotic treat-
ment – the european Centre for Disease Prevention and 
Control warns that every single year, in the countries 
of the european Union (eU), there are 33,000 deaths 
from infections caused by bacteria resistant to multi-

ple antibiotics [1,2]. The antibiotic Resistance Threat 
Report (2013) in the United States estimated at least 
2 million people each year acquire antibiotic-resistant 
infections, with about 23,000 dying as a result [3]. It 
is estimated that 700,000 people all over the world 
die every year due to antibiotic resistance (abR), and 
this number is expected to rise to 10 million by 2050 
if no action is taken [1,4]. The challenge constituted 
by antimicrobial resistance (aMR) requires a coordi-
nated approach on the part of all countries, as well as 
sectors such as the environment and human and ani-
mal health [5]. In 2015, the World Health organization 
(WHo) published the Global aMR action Plan (GaP), 
describing relevant strategic goals, one of which is to 
raise the awareness and understanding of aMR [6]. 

Many countries, including Poland, have taken steps 
to make society aware of resistance to antimicrobial 
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medications by means of broad-scope educational cam-
paigns, whilst many magazines raise the issue of respon-
sible antibiotic treatment. It is quite noticeable how 
easy it is to gain access to antibiotics; frequently, par-
ents demand that a physician prescribe an antibiotic, 
or even force them to do it, when a child starts to show 
the symptoms of a respiratory tract infection. In the 
case of children, the problem is particularly important 
because they start their lives without fully developed 
immunity, and the unjustified application of antibi-
otic treatment results in antibiotic resistance, which 
may have an impact later in their life. That is why 
the knowledge of parents and the guardians of chil-
dren is so important and, if they do not possess such 
knowledge, it is necessary to provide relevant educa-
tion. one of the strategic goals in fighting antibiotic 
resistance is to cause a change in consumer behaviors 
by means of promoting the responsible use of antibi-
otics. We hypothesize that the knowledge of parents 
on antibiotic treatment is insufficient, and that anti-
biotics are administered to children irresponsibly, and 
in excess, by adults. 

Aim of the study
The aim of this study was to analyze the knowledge 

and practice of parents regarding responsible antibiotic 
therapy in respiratory infections.

Material and methods

Study population and data collection
The study group comprised of 317 parents living in 

Warsaw. The criterion to be included in the study was 
having children. The study was conducted in novem-
ber and December 2018. 

Questionnaire
The research tool used was an original question-

naire. The survey was sent by electronic means using 
the Google form; participation in the study was volun-
tary and anonymous. The survey was divided into two 
parts: the first included a personal questionnaire, con-
sisting of 4 questions, whilst the second consisted of 
16 questions concerning antibiotic treatment. for the 
statistical analysis of this dissertation, the questions 
in the second part were divided into two groups: the 
first one concerned general knowledge, and the sec-
ond one, practice. 

Statistical analyses
The statistical analyses were performed using IbM 

SPSS Statistics 25.0 suite. as the statistical signifi-
cance threshold, the conventional level of p < 0.05 was 
adopted. The results of the study were presented in 
comparison with the qualitative data, with the appli-
cation of size and percentage of quantitative data: the 
average, standard deviation, and minimum and maxi-

mum values. The relationships between the number of 
children of the respondents were analyzed using like-
lihood ratios with a normal distribution. 

Results

The study group
The study sample comprised of 317 people aged 

22–61 (M = 34.74; SD = 6.31), 311 of whom were women, 
6 of whom were men. The majority of subjects had 
higher education (n = 272, 85.8%), 12.9% (n = 41) had 
secondary education, and 1.3% (n = 4) had basic/voca-
tional education. Individuals with two children were 
the majority (n = 154, 48.6%). Those with a single child 
constituted the second-largest group (n = 130, 41%), 
and the remaining 12.6% (n = 33) had 3–5 children. 
The analyses concerning the correlations between the 
number of children and the answers to the remaining 
questions were conducted dividing the respondents into 
a group of 130 (41.0%) with a single child, and a group 
of 187 (59%) with at least two children. Considering 
the possible experience of parents with the use of anti-
biotics when having children, it was decided to sepa-
rate these two groups.

General knowledge
as the cause of the infection of the respiratory tracts, 

the respondents most frequently mentioned viruses 
(n = 245, 77.3%), whereas bacteria were mentioned by 
only 20.2% (n = 64) (of the studied). a significant num-
ber of respondents (n = 289, 91.2%) said that antibiot-
ics ought to be applied in the treatment of a bacterial 
infection, whereas 5.7% (n = 18) thought them useful 
against a viral infection. 

Most frequently, the respondents answered that 
antibiotics ought to be applied in the case of infections 
of the upper respiratory tract, such as tonsillitis (n = 
299, 94.3%) and bronchitis (n = 254, 80.1%), pharyngi-
tis (n = 114, 36.0%), influenza was indicated by 13.9% 
(n = 44), and a cold by 0.9% (n = 3).

almost all respondents (n = 315, 99.4%) expressed 
the opinion that antibiotics ought to be applied after 
a medical examination when the need to use them is 
evident; 309 (97.5%) expressed the opinion that anti-
biotic treatment may not be discontinued without con-
sulting a physician. 

The majority of respondents expressed the opin-
ion that antibiotics can cause adverse reactions, or 
may have an adverse impact on health; 1.3% (n = 4) 
of the group were not aware of that. 96.8% (n = 307) 
of respondents mentioned microbial antibiotic resist-
ance as the result of the excessive prescribing of these  
medications. 

Practice in the application of antibiotics
The majority (n = 258, 81.4%) of respondents did not 

discontinue receiving antibiotics without first consult-
ing a physician. only 3.2% (n = 10) had never received 
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antibiotics. The remaining group of 15.4% (n = 49) had 
done so once or more. Most frequently, the respond-
ents purchased antibiotics prescribed by a general prac-
titioner (n = 270, 85.2%); 11.4% (n = 36) received such 
prescriptions from a physician at a private surgery. The 
majority of respondents (n = 253, 79.8%) had never 
taken antibiotics remaining after a previous treat-
ment, whilst 15.1% (n = 48) had done so sometimes. 
Those who had a single child more frequently chose 
the answer “not applicable”, whereas those with at 
least two children more frequently chosen the answer 
“sometimes” (p < 0.05). 

The majority of respondents (n = 306, 96.5%) did 
not suggest to the physician that antibiotics ought to 
be prescribed when exhibiting symptoms of a common 
cold. The majority (n = 278, 88%) did not use antibiot-
ics without first consulting a physician, whereas 10.4% 
(n = 33) admitted that they had used this kind of med-
ication without consulting a physician. The majority 
(n = 299, 94.3%) always followed medical recommenda-
tions concerning the regimen of antibiotic treatment, 
and 3.2% (n = 10) did so only sometimes. 

Regular probiotic application was undertaken by 
75.4% (n = 239) of respondents during the course of 
antibiotic treatment, and followed the information in 
leaflets, whereas 10.4% (n = 33) did it irregularly, and 
4.1% (n = 13) did not do it at all. 

The sources and self-assessment of 
possessed knowledge 

The following sources of knowledge on antibiotics 
were mentioned by the respondents: firstly, a general 
practitioner and the internet, and the smallest group 
mentioned a nurse (fig. 1).

Respondents scored their personal knowledge on 
antibiotics from 1 to 10 points (M = 6.36; SD = 2.14) 
(fig. 2).

Discussion
The discovery of antibiotics was a very important 

event in the history of medicine, making it possible 
to treat infections, thus saving countless lives. In this 
study, it was observed that 91.2% of parents are aware 
of the fact that antibiotics are antibacterial medica-
tions, but 5.7% are convinced that they are effective 
against viruses. The respondents are aware that anti-
biotics are not used against common colds, however, 
13.9% think that they are used against flu. In compari-
son with the results of the study conducted by J. Send-
erowska et al., who surveyed public health students on 
rational antibiotic treatment in primary medical care 
(PMC), in this study, there were many more people who 
answered the question correctly. The above study was 
conducted in 2013, and demonstrated that only 15% 
of the students answered correctly [7]. Much differ-
ent results than those already presented were those of 
eurobarometer 445 (2016), with respondents from 28 
countries in europe, including Poland; 57% of europe-
ans did not know that antibiotics are ineffective against 
viruses [8]. In the studies conducted under eurobarom-
eter 478 in 2018, only 46% of Poles answered the ques-

figure 2. average values of results on the scale of the assessment of personal knowledge in correlation with age and number of children of 
respondents. 

figure 1. Sources of knowledge on antibiotics mentioned by respond-
ents 



21Knowledge and attitudes of parents towards responsible antibiotic therapy in respiratory system infections

Medical Science Pulse 2020 (14) 3

tion on antimicrobial medication resistance correctly: 
namely, that antibiotics do not kill viruses [9]. euro-
barometer 478 and 445 [8,9] suggest lesser knowledge 
among respondents than in this study. In studies con-
ducted in 2019, better results were received by the cus-
tomers of norwegian pharmacists: only 1/3 of them 
claimed that antibiotics could be effective against viral 
infections [10]. Italians were also aware that antibiotics 
cannot cure a viral infection, cold, or flu; however, only 
1/5 said when they ought to be applied [11]. Unfortu-
nately, reports from other countries such as the United 
arab emirates [12,13], Pakistan [14], Hong Kong [15], 
Saudi arabia [16,17], Malaysia [18], and Turkey [19] are 
not satisfying; as many as half of the respondents men-
tioned the use of antibiotics as recommendable against 
a cold, flu, sore throat, and cough, i.e. viral infections. 
The results of other studies are also alarming, as it is 
revealed that even those who plan on working in the 
health service sector in the future do not possess com-
plete knowledge concerning the use of antibiotics. Half 
of selected medicine students in nigeria [5] erroneously 
defined when antibiotics ought to be utilized, claiming 
that it is possible to use them against a cold, flu, and 
sore throat. a tenth of Polish dentistry students would 
apply antibiotics in the treatment of flu [20], and 70.3% 
of selected nursing students in Saudi arabia find it jus-
tified to use antibiotics against cold, sore throat, flu, 
and fever [21]. almost half (43.44%) of Chinese medi-
cine students were convinced it was recommendable to 
prescribe antibiotic treatment against viral infections 
[22]. nearly half (41.34%) of selected pharmacists from 
Riyadh, Saudi arabia find it justified to apply antibiot-
ics mainly against fever and infections of the upper res-
piratory tracts [23]. Quite different results were those 
of students from nepal, where almost all respondents 
agreed that antibiotics could be used only in bacte-
rial infections (98.2%) [24]. looking at such data, one 
may conclude that many, even future workers in med-
ical services, do not know the difference between bac-
terial and viral infections. 

Virtually everyone participating in this study agreed 
that antibiotics ought to be prescribed after a medical 
examination when it is certain they are needed, and 
that therapy may not be discontinued without first 
consulting a physician. This knowledge was reflected 
in practice, and the majority of respondents purchased 
prescribed medications after a visit to the physician, 
and when it was clearly recommended, with 81.4% indi-
cating that they would never have discontinued a ther-
apy. However, is it really so? Such an attitude would 
be a positive step toward preventing antibiotic resist-
ance, of which 96.8% of respondents were aware. In the 
study conducted by J. Senderowska et al., the major-
ity of participants (98%) knew that it is not allowed 
to discontinue treatment without consulting a physi-
cian when symptoms are no longer observed, and that 
it is a physician who decides when therapy can be dis-
continued [7], whereas in eurobarometer 478, 17% of 
the surveyed Poles believed it was possible to discon-

tinue a treatment when a patient felt better. The cor-
rect answer was given by the majority of respondents 
(79%) [9], as in this study. according to the respond-
ents in eurobarometer 445, a whole dose of an anti-
biotic ought to be taken in accordance with medical 
recommendations (82%), and this answer is similar to 
that from eurobarometer 478 [8]. 

The respondents in this study claimed that they 
follow medical recommendations concerning the regi-
men of antibiotic treatment (94.3%), i.e. that they take 
antibiotics at the appropriate time, and take them for 
as long as indicated. However, it should be noted that 
answers to other questions prove that a larger number 
of individuals fail to follow these recommendations. The 
study demonstrated that some of the respondents dis-
continue antibiotic treatment before the time recom-
mended by a physician (8.5% – once, 6.3% – twice or 
several times), and many more (34%) finished antibiotic 
treatment before the recommended time at least once, as 
was shown by b. Zając et al. [25]. an even greater num-
ber of individuals discontinuing antibiotic treatment 
was observed by K. Król-Turmińska et al. (46% did so at 
least once in their lifetime) [26]. It has been shown that 
discontinuing antibiotic treatment after a patient starts 
to feel better is a common practice in other countries 
as well [5,14,16–18,27,28]. better results were seen in 
medical students, 78.9% of whom stated that they took 
antibiotics for the recommended period of time [24].

The most frequent source of antibiotics is a gen-
eral practitioner, which is demonstrated by this 
study’s results; this finding is confirmed in the studies 
conducted by K. Król-Turmińska et al. In that study, the 
largest number of respondents received prescriptions 
from a general practitioner [26]. Unfortunately, in other 
studies, respondents admitted that they attempted to 
use antibiotics without consulting a physician, even in 
the case of their own children, which may be a common 
practice [5,11–14,16,21,23,29]. Regardless of the fact 
that parents are aware of the detrimental consequences 
of the improper use of antibiotics, the risk of antibi-
otic resistance, and the risk of adverse effects, their 
approach to the non-consulted application of antibi-
otics in the case of children is intolerable. 

In this study, 15.1% of respondents admitted that 
they sometimes used the antibiotics remaining after 
a previous treatment, which means that they also did 
not complete this treatment, and applied antibiotics 
without consulting a physician. In such a situation, in 
the study group of parents, we can notice self-treat-
ment, and, according to statistical data, it was more fre-
quently observed among parents with more than one 
child. In the study conducted by K. Król-Turmińska et 
al. on the application of antibiotics prescribed during 
a previous treatment, there was a question on self-treat-
ment, and a large group of respondents (43.1%) admit-
ted to attempting self-treatment with the application 
of antibiotics from a home medicine chest (55.3%) [26]; 
this suggests as well that these antibiotics were stored 
after a previous treatment. When asked a straight-
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forward question about self-treatment in this study, 
approximately only 10% of respondents admitted to 
using antibiotics before consulting a physician. In the 
study conducted by J. Strumiło et al., in białystok, 
7.6% of participants admitted to attempting antibiotic 
self-treatment and to storing them [6]. The majority 
of respondents in this study (96.5%) did not admit to 
suggesting to a physician that an antibiotic ought to be 
prescribed against the infection of the upper respira-
tory tracts. The study conducted by a. Senderowska et 
al. confirms the result of this study, where a substantial 
majority of those surveyed (92%) did not force a phy-
sician to prescribe antibiotics when it was not recom-
mended [7], whereas in comparison to the results of J. 
Stumiło, a large group of participants exerted pressure 
on a general practitioner. The most frequent factor of 
this pressure in this study (21.15%) was a diagnosis 
formulated by the surveyed, e.g. “It must be bronchi-
tis.” another factor in this study was emphasizing the 
severe course of the disease and the presence of a med-
ical problem (18.68%) [6]. according to a report by the 
national Institute of Public Health – national Institute 
of Hygiene (nIPH-nIH) in 2017, 88% of Polish society 
is of the opinion that a physician prescribes antibiotics 
when it is unnecessary, and 9% go as far as to ask that 
they not be prescribed [30]. In turn, PMC physicians 
themselves think that antibiotics are applied exces-
sively, and that they are prescribed even when it is not 
necessary, but a large group of them feel pressured by 
patients to prescribe such medications [4,31].

In studies performed by J. Kraśnicka et al. among 
200 PMC patients, the source of information in the 
case of the application of antibiotics was a physician 
(90.5%), followed by a pharmacist (11.5%) [32]. In this 
study, the majority of respondents mentioned a general 
practitioner and the Internet. Unfortunately, a nurse 
is hardly ever mentioned as a source of knowledge in 
both studies. according to our data, a nurse was men-
tioned by 8.8%; in the studies from białystok, only 
2.5% mentioned a nurse [6]. In eurobarometer 478, 
nurses were mentioned by more respondents (13% of 
Poles and 14% of europeans), whereas a physician was 
mentioned by a similar number of people in europe 
(86%) and in Poland (81%). In turn, the second most 
frequent source of credible information on antibiotics 
was that of a pharmacist, similar to the study of PMC 
patients [8,9]. 

The problem of gaps in knowledge on the causes 
of the flu and acute bronchitis among the respond-
ents in this study, and also in the aforementioned Pol-
ish and foreign literature, is noteworthy. becoming 
aware of the appropriate treatment of these diseases 
would significantly limit the excessive use of antibiotic  
treatment. 

after the analysis of this study and studies by other 
authors mentioned, it is possible to emphasize the con-
tinuous need to educate society on antibiotics and their 
use, including also, and perhaps above all, the medi-
cal sector. 

Limitations of the study
The study comprised a relatively small group of 

parents, mostly women – mothers. Therefore, it was 
not possible to analyze knowledge and attitudes bro-
ken down by gender. as a next step, the study should 
be extended to include male – fathers. The research 
did not take into account the financial status and the 
level of education, which could theoretically affect the 
state of knowledge and attitudes of the respondents. 

Conclusions
1. Respondents possess knowledge concerning rec-

ommendations to apply antibiotic treatment and 
the rational use of antibiotics, but, unfortunately, 
not all of them apply this knowledge in practice.

2. Regardless of the fact that parents know they 
should have a medical recommendation to use 
antibiotics, some of them apply such medica-
tions without it, and use antibiotics remaining 
after a previous treatment.

3. as the main source of information on antibi-
otic treatment, respondents mentioned a gen-
eral practitioner and the Internet. as can be 
concluded from the study, knowledge acquired 
from these sources is insufficient. 

4. In practice, parents with two or more children 
reached for the antibiotics remaining after a pre-
vious treatment significantly more frequently.

5. The continuous education of society in the scope 
of antibiotics and their applications, including, 
and perhaps above all, the medical service sec-
tor, is required. 

References
1. Cassini a, Högberget l, Plachouras D, Quattrocchi a, Hoxha a, 

Simonsen GS, et al. attributable deaths and disability-adjusted 

life-years caused by infections with antibiotic-resistant bacteria 

in the eU and the european economic area in 2015: a population-

level modelling analysis. lancet Infect Dis 2019; 19: 56–66.

2. newitt S, oloyede o, Puleston R, Hopkins S, ashiru-oredope D. 

Demographic, knowledge and impact analysis of 57,627 anti-

biotic guardians who have pledged to contribute to tackling 

antimicrobial resistance. antibiotics 2019; 8: 21.

3. Hryniewicz W. antybiotyki padły ofiarą własnego sukcesu. 

lekarz Rodzinny 2016; 5: 14–20. (In Polish).

4. farley e, Stewart a, Davies M-a, Govind M, Van den bergh D, 

boyles TH. antibiotic use and resistance: knowledge, attitudes 

and perceptions among primary care prescribers in South africa. 

SaMJ 2018; 108(9): 763–771.

5. abimbola Io. Knowledge and practices in the use of antibiotics 

among a group of nigerian university students. Int J Infect 

Control 2013; 9: 1–8.



23Knowledge and attitudes of parents towards responsible antibiotic therapy in respiratory system infections

Medical Science Pulse 2020 (14) 3

6. Strumiło J, Chlabicz S., Pytel-Krolczuk b, Marcinowicz l, 

Rogowska-Szadkowska D, Milewska aJ. Combined assessment 

of clinical and patient factors on doctors decisions to prescribe 

antibiotics, bMC family Practice 2016; 17: 63.

7. Senderowska J, Muszyńska a. Racjonalna antybiotykoterapia 

w podstawowej opiece zdrowotnej. family Medicine & Primary 

Care Review 2013; 15, 3: 389–390. (In Polish).

8. TnS opinion & Social. Special eurobarometer 445: antimicrobial 

Resistance. brussels: belgium [online] 2016 [cit. 12.02.2020]. 

available from URl: https://ec.europa.eu/health/amr/sites/

amr/files/eb445_amr_generalreport_en.pdf.

9. Specjalny eurobarometr 478 – Polska odporność na środki 

przeciwdrobnoustrojowe [online] [cit. 13.05.2019]. available 

from URl: https://ec.europa.eu/commfrontoffice/publicopin-

ion/index.cfm/ResultDoc/download/DocumentKy/84449. (In 

Polish).

10. Waaseth1 M, adan a, Røen Il, Karoline eriksen K, Stanojevic T, 

Halvorsen KH, et al. Knowledge of antibiotics and antibiotic 

resistance among norwegian pharmacy customers – a cross-

sectional study. bMC Public Health 2019; 19: 66.

11. napolitano f, Izzo MT, Di Giuseppe G, angelillo If. Public 

knowledge, attitudes, and experience regarding the use of 

antibiotics in Italy. PloS one 2013; 8(12): e84177.

12. Sharif SI, Masalmeh be, awad HM, osama a, abdulmqasood Ya, 

bugaighis  lM. Parents› knowledge and attitude to self-

medication of children with antibiotics. arch Pharma Pract 

2015; 6: 71–76.

13. Salama Ra, bader Kn, Rahman aS, Hashmi f. Parents knowledge, 

attitudes and practice of use of antibiotics for upper respiratory 

tract infections in children: a cross-sectional study in Ras al 

Khaimah, United arab emirates. epidemiology biostatistics 

and Public Health 2018; 15:4.

14. atif M, Sadeeqa S, afzal H, latif S. Knowledge, attitude and 

practices regarding antibiotics use among parents for their 

children. Int J Pharm Sci Res 2018; 9(5): 2140–2148.

15. General Public’s Knowledge, attitude and Practice Survey on 

antimicrobial Resistance 2016/17 [online] [cit. 10.02.2020]. 

available from URl: https://www.chp.gov.hk/files/pdf/kap_on_ 

amr_main_report.pdf.

16. alotaibi a, alShubaili S, ballal R, almfarrij W, alarkey n, 

alhassan K. attitude and knowledge of self-medication with 

antibiotics among the public in Riyadh, Saudi arabia. asian 

Journal of Pharmaceutics 2019; 13(2): 103–109.

17. aldhafar aS, Talat W. Knowledge, attitude, and practice toward 

the usage of antibiotics among public in al-ahsa, Saudi arabia. 

International Journal of Scientific Study 2017; 4(11):14–17.

18. lim KK, Teh CC. a cross sectional study of public knowledge and 

attitude towards antibiotics in Putrajaya, Malaysia. Southern 

Med Review 2012; 5(2): 26–33.

19. Dönmez S, Güngör K, Göv P. Knowledge, attitude and practice 

of self-medication with antibiotics among nursing students. 

Int J Pharmacol 2018; 14: 136–143.

20. Struzycka I, Mazinska b, bachanek T, boltacz-Rzepkowska e, 

Drozdzik a, Kaczmarek U, et al. Knowledge of antibiotics and 

antimicrobial resistance amongst final year dental students 

of Polish medical schools – a crosssectional study. eur J Dent 

educ 2019; 23(3): 295–303.

21. Khanam P, Haj-ali D. assessment of the knowledge and self-

medication behaviours towards antibiotics among nursing 

students at King Saud bin abdulaziz University for Health 

Sciences, al ahsa. J nurs Care 2017; 6: 431. 

22. Huang Y, Gu J, Zhang M, Zhang M, Ren Z, Yang W, Chen Y, et al. 

Knowledge, attitude and practice of antibiotics: a questionnaire 

study among 2500 Chinese students. bMC Medical education 

2013: 13: 163.

23. abujheisha K, al-Shdefat R, ahmed n, fouda M. Public knowl-

edge and behaviours regarding antibiotics use: a survey among 

the general public. Int J Med Res Health Sci 2017; 6(6): 82–88.

24. Shrestha R. Knowledge, attitude and practice on antibiotics use 

and its resistance among medical students in a Tertiary Care 

Hospital. J nepal Med assoc 2019; 57(216): 74–79.

25. Zając b, Rząca M, Charzyńska-Gula M, Krzos a. „Posłuszeństwo” 

pacjentów związane z antybiotykoterapią – na przykładzie 

wybranej grupy młodzieży i dorosłych. Medycyna ogólna i nauki 

o Zdrowiu 2014; 20(1): 1–5. (In Polish).

26. Król-Turmińska K, borzęcka a, Turmiński P, Kalbarczyk G, 

olender a. Postępowanie młodzieży akademickiej w trakcie 

leczenia antybiotykami w aspekcie współczesnych problemów 

racjonalnej antybiotykoterapii. Hygeia Public Health 2015; 

50(1): 155–160. (In Polish).

27. Yasmin R, Gyeltshen T, Rubiyat-e-Islam. Knowledge, attitude 

and practice of antibiotics usage among patients attending oPD 

of a Dental College Hospital in Dhaka, bangladesh. J Medicine 

2018; 19: 84–90.

28. Gualano MR, Gili R, Scaioli G, bert f, Siliquini R. General popula-

tion’s knowledge and attitudes about antibiotics: a systematic 

review and meta-analysis. Pharmacoepidemiol Drug Saf 2015 

Jan; 24(1): 2–10.

29. Drozd M, Drozd K, filip R, byś . Knowledge, attitude and 

perception regarding antibiotics among Polish patients. acta 

Pol Pharm 2015; 72(4): 807–817.

30. aS. nIZP-PZH sprawdził co wiemy na temat antybiotyków 

[online] 15.12.2017 [cit. 2.04.2020]. available from URl: https://

www.politykazdrowotna.com/26494,nizp-pzh-sprawdzil-co-

wiemy-na-temat-antybiotykow. (In Polish).

31. Hague R. Managing the child with a fever. The Practitioner 

2015; 259(1784): 17–21.

32. Kraśnicka J, Chlabicz S, Doroszkiewicz H. Wiedza pacjentów 

podstawowej opieki zdrowotnej w  białymstoku na temat 

antybiotyków stosowanych w chorobach układu oddechowego. 

Probl Pielęg 2014; 22(1): 35–41. (In Polish).



24 Marta Hreńczuk, Katarzyna Rosińska, Piotr Małkowski

www.medicalsciencepulse.com

Word count: 3232 • Tables: – • Figures: 2 • References: 32

Sources of funding:
The research was funded by the authors.

Conflicts of interests:
The authors report that there were no conflicts of interest. 

Cite this article as:
Hreńczuk M, Rosińska K, Małkowski P.
Knowledge and attitudes of parents towards responsible antibiotic therapy in respiratory system infections.
Med Sci Pulse 2020; 14, 3: 18–24. Published online: 29 Sep 2020.

Correspondence address:
Marta Hreńczuk
ul. oczki 6
02-007 Warszawa
Phone: (+48) 22 502 19 20
e-mail: marta.hrenczuk@wum.edu.pl

Received: 30.05.2020
Reviewed: 18.08.2020
accepted: 1.09.2020



Medical Science Pulse 2020 (14) 3© Copyright by University of Opole
e-ISSN 2544-1620

This is an open access article distributed under the terms of the Creative Commons license 
attribution-nonCommercial-Sharealike 4.0 International (CC bY-nC-Sa 4.0). 

license available: https://creativecommons.org/licenses/by-nc-sa/4.0/

original papers 
DoI: 10.5604/01.3001.0014.4204Published online: 29 Sep 2020

ABSTRACT 
Background: The use of simulation-based training is strategic in training medical staff.
Aim of the study: The aim of the study was to assess the knowledge and skills of performing neonatal CPR (car-
diopulmonary resuscitation) complicated by the presence of meconium in the respiratory tract in two groups 
of midwives (trained in the traditional tutorial-based model vs simulation-based training) with an interactive 
neonatal manikin.
Material and methods: The knowledge and practical skills assessment was conducted in two groups of mid-
wives. The knowledge of the participants was assessed using both a written test consisting of 25 control ques-
tions (5 questions on meconium aspiration syndrome, 20 on neonatal CPR) and practical skills including 12 
activities (1-initial, 9-proper, 2-final). The complex “success” indicator was determined based on the effects of 
patient resuscitation (15 minutes of the scenario), and the reference point for knowledge and skills was to obtain 
a minimum of 70% correct answers/activities performed, evaluated by three independent experts.
Results: In the knowledge test, the respondents scored 17.93 ± 3.11 points out of 25 (71.7%). Practical skills for 
all respondents were 17.57 ± 2.49 points out of 21 (83.66%), with a tendency to obtain higher points in cleaning 
of the airways and stimulation of the newborn, and lower for ventilation and the use of an alternative method 
of intubation. Despite the similar level of practical skills in both groups, only a higher statistical tendency was 
observed in three out of nine instrumented “proper activities” in the simulation trained midwives.
Conclusions: The scenario used by us assessing the knowledge and skills of midwives taught in traditional 
tutorial-based and simulation-based training, indicates the advantage of acquiring individual competences in 
a short time using simulation-based training. This increasingly popular scientific model allows the acquisition 
of “invasive” competencies, but it requires further research.

KEywORDS: newborns, simulation, meconium aspiration syndrome, cardiopulmonary resuscitation, mid-
wives, education
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Background
The use of simulation-based training in develop-

ing, improving and maintaining comprehensive clini-
cal competences in healthcare professionals is strategic 
in the training of medical staff. The simulation-based 
method is based on training and improving manage-
ment of rare or incidental clinical events, which are 
crucial in preventing morbidity and mortality of the 
patient. In clinical practice they become difficult to 
assess, due to their occasional incidence [1,2]. Under-
taking simulation-based training in this case is aimed 
at analyzing the performance of the healthcare pro-
fessional during the patient clinical event (scenario). 
It aids in the detection of areas of scarcity or excess 
in practical activities, and direct debriefing initiates 
improvement in efficiency, translating into better clin-
ical conduct [3,4].

In this case, the relatively rare and unpredictable sit-
uation of CPR complicated by the presence of meconium 
in the amniotic fluid occurs in about 10-20% of viable 
neonates, and less than 5% will develop meconium aspi-
ration syndrome (MaS) [5,6]. This study aims to assess 
whether midwife’s conduct toward a newborn during 
a delivery with meconium-stained amniotic fluid and/
or meconium in the airways may influence the baby’s 
health condition in future [1]. In addition, use of medical 
simulation to analyse a particular case becomes a stand-
ard tool used by professionals to learn independently, 
but also an active tool in the pre- and postgraduate 
training of nurses and midwives [7–9]. Its main goal is to 
prepare staff to acquire knowledge and skills, which will 
ultimately lead to higher quality patient care [4,10–12].

Aim of the study
The aim of our study was to improve the quality 

of cardiopulmonary resuscitation in newborns with 
meconium aspiration syndrome based on the improve-
ment of acquired knowledge and skills through med-
ical modeling.

Material and methods 

Study design 
The study was conducted in two groups of licensed 

midwives (group I: midwives trained in traditional tuto-
rial-based model, n = 37; group II: midwives trained 
in medical simulation model, n = 32) in the Center for 
Medical and natural Sciences Research and Innovation, 
University of Rzeszów; all participants provided written 
consent. The study was carried out on the Simnewb simu-
lator by laerdal using a neonatal CPR scenario with meco-
nium in the respiratory tract. The study was approved by 
the bioethics Committee of the University of Rzeszów. 

Data sources/measurement
Knowledge was assessed by means of a test con-

sisting of 25 control questions (5 questions in MaS, 

20 questions in newborn CPR): symptoms, risk factors 
and management of MaS, vital parameters determin-
ing the resumption of CPR and anatomical conditions of 
the neonatal circulatory and respiratory system, guide-
lines for resuscitation regarding care and therapeu-
tic measures to protect the newborn from the adverse 
effects of the actions undertaken (thermoregulation, 
gas perfusion, pharmacological management). Partic-
ipants scored 1 point for each correct answer, giving a 
total maximum score of 25 points.

Skills of the participants were assessed with the 
neonatal CPR scenario complicated by the presence of 
meconium in the amniotic fluid and the airways, focus-
ing on the knowledge and skills required to take action 
during the occurrence of this event.

for the purpose of the study, a database of scenar-
ios was created covering numerous variants of newborn 
CPR, depending on the actions undertaken by the par-
ticipants during the scenario. The assessments have 
been designed by ourselves to involve teams of three 
working together. Therefore, three months prior to 
the study, an introduction to the specifics of medical 
simulation was organized for the participants. They 
were familiarized with the environment and equip-
ment, and weekly two-hour training sessions in three-
person teams were organized. all participants were 
introduced in simulation debriefing based on similar 
scenarios. each scenario was developed with special-
ist knowledge in the areas of: preparatory, proper, and 
final activities. The scenario prepared for the purpose 
of the study consisted of three parts:

1. Preparatory actions: diagnosis of the clinical sit-
uation; checking the equipment; gathering the 
team for resuscitation; preparation of equipment 
for intubation and aspiration of meconium from 
respiratory tracts; applying aseptic rules.

2. Proper actions: clamping the umbilical cord, 
cleaning the airways; maintaining thermoreg-
ulation; stimulation of breaths; assessment of 
vital signs; ventilation; alternative intubation; 
heart massage; pharmacotherapy.

3. final actions: monitoring of the newborn’s con-
dition.

for each properly performed specific action, the 
participants could score 2 points, 1 point for each pre-
paratory and final action, up to a maximum total score 
of 21 points.

Statistical methods
Statistical analysis was carried out using Statis-

tica 10.0 software by StatSoft, while the database and 
charts were created in Microsoft excel. Parametric 
and nonparametric tests were used for the analysis of 
variables: the Shapiro-Wilk W test for compliance of 
distributions of the tested variables with normal dis-
tribution; Student’s t-test to assess differences in the 
mean level of a numerical feature in two populations 
for independent variables or, alternatively, the Mann-
Whitney U test. The assessment of qualitative data 
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was based on the Pearson chi-square test, and the cor-
relation of numerical variables that did not meet the 
normality criterion based on the Spearman rank cor-
relation coefficient. The statistical significance was 
assumed at p <0.05.

Results
In the test of knowledge, the respondents scored 

on average 17.93 ± 3.11 points out of 25 (71.7%). The 
least was 8 points, the most 24 points. from group I, 
the subjects scored an average 17.7 ± 3.04 points out 
of 25 (70.8%), while in group II the average score was 
18.19 ± 3.11 points out of 25 (72.8%), differentiating 
the respondents groups among themselves (Table 1).

Table 1. assessment of the participants’ knowledge (minimum 70% 
of positive answers)

The results of the test on knowledge

Descriptive 
statistics Total Group I Group II p

n 
mean±SD

69 
(17.93±3.11)

37 
(17.70±3.04)

32 
(18.19±3.22)

0.018*
min. – max. 8.00-24.00 8.00-22.00 10.00-24.00

Total: n (%) 69 (100) 37 (100) 32 (100)

n – number of observations; S – -standard deviation; p – level of probability 
for the Mann-Whitney U test.

for assessment of participants’ skills during new-
born CPR with MaS, each correct proper action was 

awarded 2 points, with preparatory and final actions 
scoring 1 point each. activities with the highest score 
(2 points) included efficient upper airway cleaning and 
stimulation of the newborn, with the lowest being ven-
tilation and alternative airway intubation. The differ-
ent scoring between the two groups was not found to 
be statistically significant (p > 0.05) (Table 2).

The number of points from the practical task 
obtained by the participants was transformed into a 
grade with a total of 21 points possible to obtain. Par-
ticipants of the experiment acquiring knowledge in tra-
ditional tutorial-based training (Group I) obtained an 
average of 17.81 ± 1.63 points, with the group learn-
ing using the simulation-based method (Group II) scor-
ing 17.28 ± 3.22 points, ranking the participants of the 
experiment at a good level (Group I: 35.1%, Group II: 
43.8%). Pooling all participants of the experiment, the 
average score was 17.57 ± 2.49 points, with a range of 
10-21 points (Group I: 15-20 points, Group II: 10-21 
points). Despite similar levels of practical skills in both 
groups, there was a trend in favor of medical simu-
lation-based training in three instrumented actions 
(Group I>Group II: umbilical cord clamping Group I 
1.41±0.86 vs. Group II 1.66±0.65, thermoregulation 
Group I 1.54±0.56 vs. Group II 1.56±0.56, alternative 
intubation Group I 1.35±0.79 vs. Group II 1.47±0.76). 
This preliminary study did not reveal the existence of 
a clear relationship between the traditional tutorial-
based training and the medical simulation-based train-
ing of the participants in our experiment (Group I vs. 
Group II). The general assessment of skills also did not 
differentiate between the groups (p > 0.05) (Table 3).

Table 2. Checklist of skills of participants: newborn CPR complicated by the presence of meconium in the respiratory tract

Checklist of skills
Descriptive statistics (x- ± SD)

Total Group I Group II p

Preparatory 
actions

preparation of equipment for intubation and 
aspiration of meconium from respiratory tracts, 
gathering the team for CPR

0.99±0.12 1.00±0.00 0.97±0.18 0.295

applying aseptic rules 1.00±0.00 1.00±0.00 1.00±0.00 1.000

Proper actions

clamping the umbilical cord 1.52±0.87 1.41±0.86 1.66±0.65 0.259

cleaning the airways 1.91±0.28 1.95±0.23 1.88±0.34 0.306

thermoregulation 1.55±0.56 1.54±0.56 1.56±0.56 0.851

Stimulation 1.78±0.57 1.86±0.42 1.69±0.69 0.311

assessment of vital signs 1.71±0.52 1.81±0.46 1.59±0.56 0.054

Ventilation 1.45±0.58 1.54±0.56 1.34±0.60 0.167

intubation = laryngeal mask 1.41±0.77 1.35±0.79 1.47±0.76 0.506

heart massage 1.71±0.46 1.73±0.45 1.69±0.47 0.708

Pharmacotherapy 1.58±0.72 1.65±0.68 1.50±0.76 0.369

final actions monitoring of the newborn’s general condition 0.96±0.21 0.97±0.16 0.94±0.25 0.485

x- – arithmetic mean; SD – standard deviation; p – level of probability for the Mann-Whitney U test
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Table 3. Skill checklist transformed into assessment: the neonate 
CPR complicated by the presence of meconium in the respiratory 
tract (minimum 70% of positive responses).

Assessement  
of skills

Total
n=69

Group I
n=37

Group II
n=32 p

a, n (%) 1 (1.5) 0 (0) 1 (3.1) 0.574

b, n (%) 13 (18.8) 7 (18.9) 6 (18.8) 0.996

C, n (%) 27 (39.1) 13 (35.1) 14 (43.8) 0.644

D, n (%) 11 (15.9) 9 (24.3) 2 (6.3) 0.572

e, n (%) 11 (15.9) 8 (21.6) 3 (9.4) 0.641

f, n (%) 6 (8.7) 0 (0) 6 (18.8) 0.201

n – number of observations; %-percent; p – level of probability; * statistically 
significant result at the level of p < 0.05.

assessment of skills: a – very good (5.0); b – good plus (4.5); C – good (4.0); 
D – sufficient plus (3.5); e – sufficient (3.0); f – insufficient (2.0).

Discussion

Key results
Meconium-stained amniotic fluid (MSaf) is a 

complication in approximately 10-20% of viable neo-
nate deliveries, of whom 5% will develop meconium 
aspiration syndrome, and half of them will require 
replacement ventilation [5]. The scenario created by 
us shows a great need for practical training of such 
clinical situations, because for decades, the presence 
of meconium in the amniotic fluid and occurring 
airway obstruction was considered a serious conse-
quence of MaS, resulting in suction of the newborn’s 
airway [13]. The scenario also indicates the strengths 
and weaknesses of preparation of the participants to 
react in the event of identifying possible symptoms 
of MSaf (dyspnea, pulmonary hypertension) in the 
newborn [1]. It compares the undertaken activities, 
strategies for prevention, diagnosis, treatment and 
monitoring of the patient’s condition, on the basis of 
the benefit/harm balance in midwives trained in the 
traditional tutorial-based model and simulation-based  
model [10,13]. 

In the case constructed by us, the opening and clear-
ing of the oral cavity was of fundamental importance for 
the course of the scenario. any delay in starting activ-
ities and making decisions could lead to loss of health 
or even the life of a newborn, an example of which is 
the analysis of the actions of the participants in our 
experiment. The highest assessment was for activities 
of airway clearing and newborn stimulation, the low-
est was for using the laryngeal mask and ventilation 
with bag valve mask. 

In our case, difficulties in carrying out a replacement 
respiration with the bag valve mask may result from 
differences in the initial length of inspiration (5-20 sec-
onds), maximum inspiratory pressure (20-30cm H2o) 
and the interface devices used (endotracheal tube, face 
mask, nasopharyngeal cannulas) that provide optimal 
volume and the necessary strength to expand the lungs 

of the newborn, with minimal risk of iatrogenic com-
plications [14]. Visual determination of the volume and 
strength necessary to start replacement ventilation, 
in addition to the participants’ knowledge of the CPR 
algorithm, requires consideration of the emotional and 
physical state of the resuscitator [15]; then, this type 
of training will contribute to the high performance of 
participants [1,16]. our scenario included endotracheal 
intubation of the newborn, since we required special-
ist skills [17] on the use of the laryngeal mask from the 
participants. It was associated with the success and 
rapidity of the use of resuscitation equipment, guar-
anteeing the achievement of effective positive pressure 
ventilation (PPV) and better tightness hemodynami-
cally. In addition, it could be effectively implemented 
in clinical practice after a short training of all partici-
pants, being an alternative to endotracheal intubation 
among people who do not have sufficient skills to per-
form this procedure, or due to the smaller number of 
such interventions [17]. our actions in the description 
of the scenario and associated endotracheal intuba-
tion of the newborn were preceded by studies of other 
authors indicating the legitimacy of the use of neo-
natal ventilation with the laryngeal mask [18–21].

Interpretation
Classes conducted by simulation are one of the 

more promising methods of education of medical staff 
[16,22], as manikins for simulation activities offer high 
fidelity anatomical features and clinical functionality, 
including realistic airways and breathing patterns, tac-
tile impulses, and realistic response to actions [4,23]. 
Despite causing stress in the trainees, they promote the 
acquisition of proficiency in performing medical proce-
dures and making decisions, constituting an indicator 
of effective action [4,7,8,24]. Worldwide, medical simu-
lation has become an instrumental, experimental sci-
ence, using well-established principles of andragogy in 
adult learning. In Poland, it has only recently become a 
part of nurse training programs, setting trends in prac-
tical education [2,23].

as this study shows, in this population of midwives, 
simulation-based training appears to confer greater 
effectiveness in instrumented tasks, compared to tra-
ditional tutorial-based training. The results of our 
research present the superiority of pragmatism of sim-
ulation training over the traditional clinical education 
model, due to the safety of the environment, repeatabil-
ity, standardization of content, and ease of simulation 
of critical events [10]. attention needs to be drawn to 
continuous evaluation of simulation-based training - 
to implement, refine and adapt the scenarios to realis-
tic conditions, so that they accurately resemble the real 
picture of the medical event, [4,10,23,25], increase the 
participants’ ability to respond to strategic moments 
of practice [11,12], giving them a sense of greater com-
petence and self-confidence [24,26].

although our clinical case is not specifically prac-
ticed, alternative ventilation and cardiac massage may 
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be used in clinical practice in other patients [27]. Sce-
narios based on real cases emphasize the value of sim-
ulation exercises and automatic memorizing of the 
„nuances” of rare cases perpetuated during debriefing. 
They are based on improving practical skills, gaining 
knowledge, and working in a team [1,2,12,28,29], to 
increase the learning and memory of each participant 
in the simulation session [8,9,30].

Limitations of the study
our study involved three-person teams of mid-

wives, instead of an interdisciplinary team, as would 
be the case in a real clinical situation; in this partic-
ular case, our assessment model can teach making 
strategic decisions until the doctor arrives. This pro-
gram combines reality with active involvement of all 
team members [4,11], and creates a sense of security 
without the mental burden and embarrassment of 
other team members with the possibility of repeat-
ing the task, reflection and evaluation of its perfor-
mance [30]. However, in order for such an educational 
program to bring tangible benefits, it must be focused 
on maintaining acquired competences through the 
5 step strategy “learn-See-exercise-Proof-Perform-

Improve”, enhanced by participation in training and 
courses of medical simulation, due to the progress of 
effectiveness observed three months after the end of 
the training [2,3,27,31,32]. Undoubtedly, the prepared 
and maintained vocational education program for mid-
wives will be conducive to effective cooperation in the 
team, building trust, and acquiring competence in the 
care of the newborn [12,33,34].

Conclusions
Medical simulation on high fidelity manikins is an 

opportunity to improve acquired knowledge and skills 
in midwives trained in the traditional tutorial-based 
model of education, and those trained with the newer 
method of medical simulation. This increasingly popu-
lar science model allows acquisition of “instrumental” 
competences over a short period of time, and in condi-
tions not threatening to the health of the baby. Despite 
the benefit/risk balance indicated by us on the example 
of participants of our experiment, it will require fur-
ther analysis to develop proven methods of effective-
ness, evaluation, and demonstration of improvement 
in clinical results.
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ABSTRACT 
Background: Sexual activity is extremely important and is also of strategic importance for a woman’s health.
Aim of the study: The assessment of women’s sexual preferences in early and middle adulthood.
Material and methods: The study sample consisted of 100 women in early adulthood (aged 20–30 years) who 
were students of the University of Rzeszow in the field of Midwifery. a second group of 200 middle-aged women 
(aged 45–55 years) who were working and undergoing treatment at Clinical Provincial Hospital no. 2 of St. Jad-
wiga Queen in Rzeszow, students of the University of the Third age in Rzeszow, as well as women from the Post-
graduate education Centre of nurses and Midwives in Rzeszow. The research was carried out in 2016 by means 
of a diagnostic survey using our own questionnaire.
Results: as compared to the middle adulthood group, the women in the early adulthood group more frequently 
used items that diversify sex life, i.e. lubricants, massage oils, condoms, erotic lingerie, and handcuffs (p < 0.001). 
In addition, women in the early adulthood group felt more sexually attractive than the middle adulthood group 
(p < 0.001) and also preferred sexual modes of behaviour (e.g., clitoral stimulation, breasts stimulation, vaginal 
stimulation and oral stimulation) more frequently than middle adult women.
Conclusions: Women in middle adulthood feel less sexually attractive than women in early adulthood. Women 
in middle adulthood could introduce factors that improve the quality of sexual intercourse during perimeno-
pausal age, such as: lubricants, massage oils, stimulating condoms, and erotic lingerie. 
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Background
according to Harwas-napierała, early adulthood is 

a period from around 20 years of age up to about 40 years 
of age. This period is distinguished by developing sex-
ual activity, and during this period, partners are ready 
not only to get erotic satisfaction, but also to mutu-
ally adapt and learn from each other [1,2]. early adult-
hood is a period of diversity in forms of sexual activity 
including a change in partners and contact with more 
than one partner [3]. During this time, the highest fre-
quency of sexual intercourse is observed. The ability to 
achieve orgasm is a skill that can be acquired. The maxi-
mum intensity of sexuality and thus sexual activity and 
a higher level of sexual satisfaction is observed in women 
at about 30 years of age, after which this gradually 
decreases. It is worth mentioning, however, that the fre-
quency of sexual intercourse significantly decreases with 

the duration of the relationship [2]. Machaj’s research 
indicates that the power of sexual need in women aged 
25–40 is greater than in men, and that the sexual needs 
of women are accompanied by an increase in expec-
tations regarding marriage [1]. The women who are 
most satisfied with their sex life are respondents in 
the 25–29 and 30–39 age groups [4]. early adulthood is 
a period associated with the regulation of sex life, form-
ing lasting relationships that are of a formal nature, 
obtaining the role of a husband, wife, parent, as well 
as the period of giving birth and raising children [1].

according to Grabowska, middle adulthood is from 
around 35–40 years of age up to 55–60 years old, and 
for most women, middle adulthood represents a break-
through period. Middle adulthood is also a period of 
time of many serious changes and development tasks 
– such as: adaptation to the aging of one’s own parents 
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and fulfilling the duties of the role of a wife and mother. 
Middle adulthood is also a period of care for the rela-
tionship and proper treatment of a partner, as well as 
supporting adult children [2]. Changes in appearance, 
a decrease in the sense of attractiveness (e.g., wrin-
kles, loss of skin firmness, greying hair) and an associ-
ated negative image of one’s own body, can determine 
self-esteem and subsequently affect sexual modes of 
behaviour [5,6]. The largest and most intense sexual 
need for a woman falls around the ages of 40–50. at 
this time, libido reaches the highest level, and subse-
quently declines after 50 years of age [7]. Sexual activ-
ity is extremely important for women during middle 
adulthood and is also of strategic importance for a wom-
en’s health [8]. In particular, sexual activity (but not age) 
is important for psychological well-being, life history, 
and motivation. according to Depko, 70% of 50-year-old 
women still have sex [9]. Similarly, studies in northern 
european countries show that most women over the age 
of 50 are still sexually active [10]. There is an increase of 
sexual need among some women during the menopause 
period, which can be associated with a sense of free-
dom in terms of reproductive consequences (i.e., fear of 
unwanted pregnancy is reduced). The increased interest 
in sex during middle adulthood is also due to the lack 
of restrictions connected with children. This “empty 
nest” situation is conducive to renewing relationships 
and getting to know each other again by partners [2]. 
Sexual activity among women during the menopause 
period can arise from the fact that they have had regu-
lar sexual contact throughout their lives, which results 
in prolonged activity during middle adulthood [7].

Self-esteem in terms of sexual attractiveness can 
influence sexual activity and the satisfaction derived 
from it. Sexual attractiveness is defined as a set of fea-
tures that can arouse interest in a potential partner [2]. 
Scientific research is consistent with the notion that 
self-image changes during phases of the monthly cycle, 
which corresponds with changes in the concentration 
of hormones. Self-image also changes after the onset 
of menopause [11].

Aim of the study 
The assessment of women’s sexual preferences dur-

ing early and middle adulthood.

Material and methods

Study design
The present study was carried out from March 11 to 

December 2, 2016. The study protocol was approved by 
the bioethics Committee of the University of Rzeszow 
no. 11/12/2015 from December 2, 2015.

Participants
a survey was carried out among a group of 100 

women, aged 20–30, who were students at the Univer-

sity of Rzeszow. Women in the early adulthood group 
consisted of students who were in both the first- and 
the second-cycle studies the field of Midwifery. The 
middle adulthood group comprised of 200 women, aged 
45–55. The middle adulthood group consisted of women 
who were working at the Clinical Provincial Hospital 
no. 2 of St. Jadwiga Queen in Rzeszow (Gynaecology 
and obstetrics Clinic), patients from General Surgery 
Clinic and Internal Medicine, nephrology and endo-
crinology Clinic with the nuclear Medicine laboratory 
of the same hospital, students of the University of the 
Third age in Rzeszow at the University of Rzeszow, or 
women in the Postgraduate Training Centre of nurses 
and Midwives in Rzeszow. 

Inclusion/exclusion criteria 
The study included women who met the following 

inclusion criteria: ages 20–30 years or 45–55 years, 
female persons, sexually active women, and abil-
ity to sign informed consent form. exclusion crite-
ria consisted of: lack of consent to participate in the 
study, above 30 or 55 years of age, below 20 or 45 
years of age, providing inconsistent data (e.g., the age  
of sexual initiation is higher than the cur-
rent age), the presence of diseases that may have  
a negative influence on the results of the assessed 
parameters (e.g., partial or full removal of the uterus, 
ovaries, or breasts, perineal plastic surgery, disorders 
that affect reproductive organs). 

Data sources and measurement
The study was carried out using a survey, which 

was a self-constructed questionnaire that was created 
to obtain basic information concerning women’s sex 
lives during early and middle adulthood. all respond-
ents were informed about the study’s subject area, the 
aim of the study, the possibility of discontinuing from 
the study, and participants were also assured of com-
plete anonymity. 

Thereafter, the manner of answering in respec-
tive questionnaires was discussed and the manner of 
protecting anonymity. In particular, survey question-
naires were returned to the researchers in a sealed 
white envelope, and envelopes were to be left in a des-
ignated place. 

each set of questionnaires was marked with a num-
ber, which was also included in the database. Initially, 
the data was encoded in the excel spreadsheet in 
the form of numerical values   in accordance with the 
accepted key.

Statistical analysis
for the purposes of the study, the following statis-

tical tests were applied for questions concerning nomi-
nal scales: V Cramer (2x3, 4x5 tables, etc.) and Phi (2x2 
tables). Survey responses are symmetrical measures 
that are based on the chi-square test, which assesses the 
strength of the relationship between variables in cross 
tables. all measures of compound strength are normal-
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ized to achieve values in the 0–1 range. Thus, associa-
tions in the 0–0.29 range indicate a weak dependence; 
associations in the 0.30–0.49 range indicate a moder-
ate dependence; values from 0.5–1 indicate a strong 
dependence [12]. for numerical variables, descriptive 
statistics were calculated, including the median and first 
and third quartiles. Mann-Whitney U test was used to 
test for differences in the average level of a numerical 
characteristic between two groups. The level of statis-
tical significance was set at p < 0.05. Statistical analy-
ses were performed in the Statistica 13.1 package.

Results

Characteristics of the study group
The median age of the women in the early adulthood 

and middle adulthood groups were 23 and 50 years, 
respectively. fifty-four percent of survey respondents 
(i.e., 162 women) reported living in the countryside, 
20.3% (i.e., 61 women) reported living in a city with 
population of up to 100,000 residents, and 25.7% (i.e., 
77 women) reported living in a city with population 
of over 100,000 residents. ninety-five percent (i.e., 
95 women) in the early adulthood group and 93.5% 
(i.e., 187 women) in the middle adulthood group per-
ceived themselves as religious Catholics. In the early 
adulthood group, the majority (70%) were unmarried 
women (i.e., 70 women), whereas the majority (94%) 
of women in the middle adulthood group were mar-
ried women (i.e., 188 women). Women in the middle 

adulthood group reported a much longer duration of 
a partnered relationship (an average of 25 years) as com-
pared to women in the early adulthood group (average 
of 4 years). among the respondents, the largest pro-
portion of women (95%) have been married once (i.e., 
190 women) in the middle adulthood group, whereas 
31% of women in the early adulthood group have been 
married once (i.e., 31 women). 

Outcome data
ninety-seven percent (i.e., 97 women) from the early 

adult group and 68% (i.e., 136 women) from the middle 
adulthood group considered themselves to be sexually 
attractive. This difference was statistically significant 
(p < 0.001) and it was of moderate strength. In particu-
lar, women in the early adulthood felt sexually attractive 
than women in the middle adulthood group (Tab. 1).

The women in the early adulthood group preferred 
the following sexual modes of behaviour more often 
than women in the middle adulthood group: clitoral 
stimulation, breasts stimulation, vaginal stimulation 
and oral stimulation (Tab. 2). These group differences 
reached statistical significance. 

among women in the early adulthood group, there 
was no significant difference in sexual modes of behav-
iour between married and unmarried women (Tab. 3).

In contrast, among women in the middle adulthood 
group, there was a significant difference in sexual modes 
of behaviour between married and unmarried women. 
In particular, unmarried women reported engaging in 
clitoral stimulation (p = 0.031) and oral stimulation 

Table 1. The assessment of women’s sexual attractiveness in the early and middle adulthood group

Seeing yourself as a sexually 
attractive person

Early adulthood group Middle adulthood group Total

n % n % n %

no 3 3% 64 32% 67 22%

Yes 97 97% 136 68% 233 77%

Total 100 100.0% 200 100.0% 300 100.0%

Significance (p) χ²(1) = 32,32    p < 0.001    Phi = 0.33

n – number of observations; % – percent; χ² – Pearson chi-square test result; p – level of significance of differences.

Source: present study.

Table 2. Preferred modes of sexual behaviour among women in the early and middle adulthood group

Preferred modes of sexual 
behaviour among women 

Early adulthood group Middle adulthood group Total
Significance (p)

n % n % n %

Clitoral stimulation 83 83% 125 62.5% 208 69.3% χ²(1) = 13.17 p < 0.001 Phi = 0.20

breast stimulation 77 77% 130 65% 207 69% χ²(1) = 4.48 p = 0.034 Phi = 0.12

Vaginal stimulation 63 63% 80 40% 143 47.7% χ²(1) = 14.13 p < 0.001 Phi = 0.21

oral stimulation 40 40% 25 12.5% 65 21.7% χ²(1) = 29.70 p < 0.001 Phi = 0.31

anal stimulation 5 5% 2 1% 7 2.3% χ²(1) = 4.68 p = 0.03 Phi = 0.12

Masturbation 12 12% 4 2% 16 5.3% χ²(1) = 13.20 p < 0.001 Phi = 0.21

other 1 1% 6 3% 7 2.3% χ²(1) = 1.17 p = 0.279

n – number of observations; % – percent; χ² – Pearson chi-square test result; p – level of significance of differences.

Source: present study.
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(p = 0.024) more often than their married counter-
parts. nonetheless, these correlations were relatively 
weak (Tab. 4).

among women in the early adulthood group, there 
was a statistically significant relationship between 
the duration of a relationship and preference of sexual 

mode of behaviour as a vaginal stimulation (p = 0.029). 
In particular, respondents who reported a longer rela-
tionship duration were more likely to prefer this mode 
of behaviour (Tab. 5).

among women in the middle adulthood group, dura-
tion of the relationship was significantly associated with 

Table 3. Correlation between married life and sexual modes of behaviour among women in the early adulthood group

Modes of sexual behaviour
Unmarried Married Total

Significance (p)
n % n % n %

Clitoral stimulation 57 80.3% 26 89.7% 83 83% χ²(1) = 1.28    p = 0.257

breast stimulation 53 74.7% 24 82.8% 77 77% χ²(1) = 0.76    p = 0.381

Vaginal stimulation 42 59.2% 21 72.4% 63 63% χ²(1) = 1.55    p = 0.212

oral stimulation 30 42.3% 10 34.5% 40 40% χ²(1) = 0.51    p = 0.471

anal stimulation 3 4.2% 2 6.9% 5 5% χ²(1) = 0.30    p = 0.578

Masturbation 9 12.7% 3 10.3% 12 12.0% χ²(1) = 0.10    p = 0.744

n – number of observations; % – percent; χ² – Pearson chi-square test result; p – level of significance of differences.

Source: present study

Table 4. Correlation between married life and sexual modes of behaviour among women in the middle adulthood group

Modes of sexual behaviour
Unmarried Married Total

Significance (p)
n % n % n %

Clitoral stimulation 11 91.7% 114 60.6% 75 37.5% χ²(1) = 4.63    p = 0.031    Phi = -0.15

breast stimulation 8 66.7% 122 64.9% 130 65% χ²(1) = 0.01    p = 0.9

Vaginal stimulation 3 25% 77 41.0% 80 40% χ²(1) = 1.19    p = 0.273

oral stimulation 4 33.3% 21 11.2% 25 12.5% χ²(1) = 5.06    p = 0.024    Phi = -0.16

anal stimulation 0 0% 2 1.1% 2 1% χ²(1) = 0.12    p = 0.719

Masturbation 1 8.3% 3 1.6% 4 2% χ²(1) = 2.61    p = 0.106

n – number of observations; % – percent; χ² – Pearson chi-square test result; p – level of significance of differences.

Source: present study.

Table 5. Correlation between time and modes of sexual behaviour among women from the early adulthood group

Modes of sexual behaviour and the use 
of gadgets diversifying sex life

yes No
Z p

Me Q1 Q3 Me Q1 Q3

Clitoral stimulation 4.00 2.00 6.00 4.00 2.00 5.00 0.01 0.988

breast stimulation 4.00 2.00 6.00 2.00 1.00 5.00 1.42 0.154

Vaginal stimulation 4.00 2.00 6.00 3.00 1.00 5.00 -2.17 0.029

oral stimulation 4.25 1.15 6.00 3.75 2.00 5.00 0.25 0.801

anal stimulation 1.00 1.00 6.00 4.00 2.00 6.00 0.82 0.407

Masturbation 5.00 2.75 7.50 3.50 2.00 5.00 1.46 0.143

Vibrators 5.00 3.00 6.00 3.75 2.00 5.00 -1.30 0.193

lubricants 5.00 2.00 6.00 3.00 2.00 5.00 1.54 0.122

erotic literature 3.50 1.50 6.50 4.00 2.00 6.00 -0.01 0.985

erotic films 5.00 3.50 5.50 3.25 2.00 6.00 -1.07 0.280

Massage oils 4.50 2.00 6.00 3.00 2.00 5.00 1.31 0.186

Condoms 4.75 2.00 6.00 3.00 1.65 5.00 -1.77 0.075

erotic lingerie 3.75 2.00 6.00 4.00 2.00 5.00 -0.23 0.810

Handcuffs 4.00 1.00 5.00 4.00 2.00 6.00 0.73 0.462

Me – median; Q1 – lower quartile; Q3 – upper quartile; Z – Mann-Whitney U-test result; p – level of significance of differences.

Source: present study.
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the use of condoms (p = 0.003) as well as erotic lingerie 
(p = 0.024). In particular, both condoms and erotic lin-
gerie were more frequently used by survey respondents 
in shorter duration relationships (Tab. 6).

among women in the early adulthood group, self-
assessment of sexual attractiveness was not significantly 
associated with sexual modes of behaviour (Tab. 7).

among women in the middle adulthood group, self-
assessment of sexual attractiveness was associated with 
a preference of clitoral stimulation as a sexual mode of 
behaviour (p = 0.011). In particular, women who pre-
ferred clitoral stimulation reported feeling more sex-
ually attractive than women who did not prefer this 
mode of behaviour (Tab. 8).

Table 6. Correlation between time and modes of sexual behaviour among women from the middle adulthood group

Modes of sexual behaviour and the use 
of gadgets diversifying sex life

yes No
Z p

Me Q1 Q3 Me Q1 Q3

Clitoral stimulation 25.00 21.00 30.00 26.00 20.00 30.00 -0.78 0.432

breast stimulation 25.00 20.00 30.00 26.00 22.00 30.00 -0.79 0.430

Vaginal stimulation 25.00 20.00 29.00 26.00 20.50 30.00 0.69 0.489

oral stimulation 24.00 19.00 30.00 26.00 21.00 30.00 -1.06 0.287

anal stimulation 23.00 15.00 31.00 25.00 20.00 30.00 0.09 0.926

Masturbation 25.00 18.50 27.50 25.00 20.00 30.00 -0.40 0.687

Vibrators 25.00 15.00 30.00 25.00 21.00 30.00 0.71 0.474

lubricants 30.00 15.00 30.00 25.00 20.00 30.00 0.66 0.505

erotic literature 30.00 27.00 30.00 25.00 20.00 30.00 -1.38 0.166

erotic films 25.00 20.00 27.00 25.50 20.00 30.00 1.00 0.316

Massage oils 24.00 18.00 30.00 25.00 22.00 30.00 -1.40 0.159

Condoms 23.00 19.00 25.00 26.50 22.00 30.00 2.94 0.003

erotic lingerie 23.00 19.00 29.00 26.00 22.00 30.00 2.24 0.024

Handcuffs 28.00 28.00 28.00 25.00 20.00 30.00 0.00 1.00

Me – median; Q1 – lower quartile; Q3 – upper quartile; Z – Mann-Whitney U-test result; p – level of significance of differences.

Source: present study.

Table 7. The assessment of sexual attractiveness and modes of sexual behaviour among women from the early adulthood group

Modes of sexual behaviour
I feel sexually attractive I do not feel sexually attractive

Z p
Me Q1 Q3 Me Q1 Q3

Clitoral stimulation 1.00 1.00 1.00 1.00 1.00 1.00 -0.67 0.497

breast stimulation 1.00 1.00 1.00 1.00 1.00 1.00 1.22 0.902

Vaginal stimulation 1.00 1.00 1.00 1.00 1.00 1.00 -0.31 0.753

oral stimulation 1.00 1.00 1.00 1.00 0.00 1.00 0.41 0.675

anal stimulation 1.00 1.00 1.00 1.00 0.00 1.00 -0.11 0.911

Masturbation 1.00 1.00 1.00 1.00 0.00 1.00 0.18 0.852

Me – median; Q1 – lower quartile; Q3 – upper quartile; Z – Mann-Whitney U-test result; p – level of significance of differences.

Source: present study.

Table 8. The assessment of sexual attractiveness and modes of sexual behaviour among women in the middle adulthood group

Modes of sexual behaviour
I feel sexually attractive I do not feel sexually attractive

Z p
Me Q1 Q3 Me Q1 Q3

Clitoral stimulation 1.00 1.00 1.00 1.00 0.00 1.00 -2.52 0.011

breast stimulation 1.00 0.00 1.00 1.00 0.00 1.00 1.43 0.151

Vaginal stimulation 1.00 0.00 1.00 1.00 0.00 1.00 1.59 0.110

oral stimulation 1.00 1.00 1.00 1.00 0.00 1.00 0.73 0.461

anal stimulation 0.50 0.00 1.00 1.00 0.00 1.00 0.43 0.662

Masturbation 1.00 0.50 1.00 1.00 0.00 1.00 0.23 0.810

Me – median; Q1 – lower quartile; Q3 – upper quartile; Z – Mann-Whitney U-test result; p – level of significance of differences.

Source: present study.
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as compared to women in the middle adulthood 
group, women in the early adulthood group reported 
more frequent use of tools that can diversify sex life, 
such as lubricants, massage oils, condoms, erotic lin-
gerie, and handcuffs. In contrast, women in the middle 
adulthood group reported more frequent use of tools in 
the category of “other” as compared to younger women 
(p < 0.001). This answer was likely most often under-
stood as lack of use of any objects (Tab. 9).

Sixty-one percent of women in the early adulthood 
group (i.e., 61 women) and 23% of women in the middle 
adulthood group (i.e., 46 women) reported using con-
traception. This group difference reached statistical 
significance (p < 0.001) and was of moderate strength 
(Tab. 10).

forty-eight percent of women in the early adult-
hood group reported using condoms (i.e., 48 women), 
10% reported using hormonal contraception (i.e., 10 
women), and 3% reported using natural methods (i.e., 
3 women).

In contrast, 15% of women in the middle adulthood 
group reported using condoms (i.e., 31 women), 4% 
reported using hormonal contraception (i.e., 8 women), 
2% used the withdrawal method (i.e., coitus interrup-
tus, 4 women), 1.5% reported using intrauterine devices 
(i.e., 3 women), and 0.5% reported using natural meth-
ods (i.e., 1 woman).

among religious women in the early adulthood 
group, 37–39% of women reported most frequently 

not using any contraceptive method. among religious 
women in the early adulthood group, those who did 
report using contraception reported using condoms 
most frequently (49%, i.e., 46 women), followed by 
hormonal contraception (9%, i.e., 9 women), and nat-
ural methods (3%, i.e., 3 women). among non-religious 
women in the middle adulthood group, 25% reported 
using condoms (i.e., 2 women) and 75% (i.e., 7 women) 
did not use any contraceptive method. among religious 
women in the middle adulthood group, 78% (i.e., 144 
women) did not use any contraceptive method. among 
religious women in the middle adulthood group who did 
report using contraception, the most common methods 
were condoms (15%, i.e., 30 women), followed by hor-
monal contraception (4%, i.e., 7 women), intrauterine 
device (1.5%, i.e., 3 women), the withdrawal method 
(i.e., coitus interruptus, 1%, i.e., women), and natural 
methods (0.5%, i.e., 1 woman). 

Discussion
Results from the present study demonstrate that 

most women in the early adulthood group assess them-
selves as sexually attractive, and this frequency was 
lower among women in the middle adulthood group. 
Prior research suggests that a negative perception of 
the body can contribute to avoidance of sexual encoun-
ters. In contrast, a positive perception of the body can 
lead to an increase in sexual activity. Similar conclu-

Table 9. The use of items that can diversify sex life by women and their partners in the early and middle adulthood groups

The use of items that 
diversify sex life

Early adulthood group Middle adulthood group Total
Significance (p)

n % n % n %

Vibrators 10 10.0% 11 5.5% 21 7.0% χ²(1) = 2.07 p = 0.149

lubricants 26 26.0% 17 8.5% 43 14.3% χ²(1) = 16.62 p < 0.001 Phi = 0.24

erotic literature 4 4.0% 6 3.0% 10 3.3% χ²(1) = 0.20 p = 0.649

erotic films 12 12.0% 14 7.0% 26 8.7% χ²(1) = 2.10 p = 0.146

Massage oils 39 39.0% 27 13.5% 66 22.0% χ²(1) = 25.26 p < 0.001 Phi = 0.29

Condoms 52 52.0% 38 19.0% 90 30.0% χ²(1) = 34.57    p < 0.001 Phi = 0.34

erotic lingerie 50 50.0% 38 19.0% 88 29.3% χ²(1) = 30.9 p < 0.001 Phi = 0.32

Handcuffs 7 7.0% 1 1.0% 8 2.7% χ²(1) = 10.85    p < 0.001 Phi = 0.19

other 15 15.0% 98 49.0% 113 37.7% χ²(1) = 32.82 p < 0.001 Phi = -0.33

n – number of observations; % – percent; χ² – Pearson chi-square test result; p – level of significance of differences.

Source: present study.

Table 10. The use of contraception at present

The use of contraception at present
Early adulthood group Middle adulthood group Total

n % n % n %

no 39 39.0% 154 77.0% 193 64.3%

Yes 61 61.0% 46 23.0% 107 35.7%

Total 100 100.0% 200 100.0% 300 100.0%

Significance (p) χ²(1) = 41.95    p < 0.001    Phi = 0.37

n – number of observations; % – percent; χ² – Pearson chi-square test result; p – level of significance of differences.

Source: present study.
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sions were drawn by Holt et al. after examining 187 
women with average age 20.71. In the study by Holt et 
al., the authors concluded that women who were dis-
satisfied with their sex life were also dissatisfied with 
their bodies, which is in contrast to women who were 
satisfied with their sex lives [13].

In the present study, two-thirds of survey respond-
ents in the middle adulthood group considered them-
selves to be sexually attractive. This finding is consistent 
with research by Czajkowska, wherein almost two-
thirds of women over the age of 50 perceived them-
selves as sexually attractive, 60.9% as rather attractive, 
and 15% reported that they were unlikely to be sexually 
attractive. In that study, only 5.9% believed that they 
were definitely not attractive [14]. However, opposite 
results were reported by Gardziejewska et al. In partic-
ular, Gardziejewska et. reported that 46% of perimeno-
pausal women evaluated themselves as unattractive or 
not completely attractive [15]. also, bielawska-batoro-
wicz et al. reported that the sense of sexual attractive-
ness of menopausal women is different and women in 
their surveyed group perceived themselves as very, aver-
age, or not very attractive from a sexual point of view 
[16]. further, cultural stereotypes can affect women 
who feel less attractive after the onset of menopause 
[17]. The existing studies indicate that older women 
consider themselves to be less attractive than when 
they were younger [18].

Data collected in the present study suggest than 
women in the early adulthood group more often pre-
fer the following sexual modes of behaviour as com-
pared to women in the early adulthood group: clitoral 
stimulation, breast stimulation, vaginal stimulation, 
oral stimulation, and masturbation. further, 88% of 
women in the early adulthood group have never chosen 
masturbation as their preferred sexual mode of behav-
iour. Similar results have been reported in research by 
Zdrojewicz et al., wherein a large group of female stu-
dents (i.e., 63%) from the Medical University reported 
that they have never experienced masturbation. Similar 
results were obtained at the Wroclaw University of eco-
nomics, such that 73% of students reported that they 
have never experienced masturbation. only 29% of stu-
dents at the Medical University and 21% of students at 
the University of economics practised occasional mas-
turbation. Regular masturbation was practised by 1% 
of students from the Medical University, and 0.5% of 
the respondents from the University of economics [19]. 
according to a study by Müldner-nieckowski et al., one-
third of women reported that they satisfy their sexual 
needs by means of masturbation without restriction. 
Still, 18% of women in general have never engaged in 
this sexual activity in their life [20]. Importantly, the 
authors noted that they would have wished to compare 
other sexual preferences in the early adulthood group 
but regrettably, the data were limited. Traditional sex 
was preferred by 60% of students from both universi-
ties, fellatio was favoured by 29% of students from the 
Medical University and 23.0% from the University of 

economics, and 7% and 2% preferred other techniques 
(e.g., petting), respectively [19]. according to surveys 
carried out in the years 2012–2013 – 10 years after the 
previous survey, 7.9% of students reported that they 
masturbated regularly and 40.3% sporadically. 48.5% 
of the respondents reported that they have never expe-
rienced masturbation [21]. Young women maintained 
that fellatio (50%) is an alternative to vaginal inter-
course. further, 10.9% of students reported anal sex 
and 3.3% of students experienced group sex [22]. on 
the other hand, a study by Chmielewska et al. reported 
that 87% of nurses aged 25–29 and 65% aged 20–24 
practised fellatio. further, 47% of nurses aged 25–29 
and 25% aged 20–24 experienced anal intercourse. 19% 
of nurses aged 25–29 have engaged in sadomasochis-
tic practices [23]. In the field of applied sexual inter-
course techniques, the highest scores were reported 
by respondents in early adulthood, followed by mid-
dle adulthood, and then late adulthood [2].

Perimenopausal women were frequently engaged 
in the following modes of sexual behaviour: clitoral 
stimulation, breasts stimulation, vaginal stimulation. 
The present study has shown that oral stimulation is 
practised by a very small percentage of respondents. 
Therefore, women who rarely engage in oral and anal 
activities may be less experienced and open-minded 
with regards to sexual activity. In our sample, anal inter-
course and masturbation were not the preferred sexual 
activity among middle-adult subjects. Presents of the 
present study are similar to those reported by Woloski-
Wruble et al in a sample of women aged 45 and older. 
In particular, Woloski-Wruble et al. found that 47% of 
women preferred breast caressing, followed by clitoral 
stimulation (46%), kissing breasts by a partner (45.0%), 
stroking a partner’s sex organs (44 %), then kissing lips 
(43%) [24]. Similar results have also been reported in 
a study by Czajkowska et al., wherein the respondents 
most often undertook the following sexual behaviours: 
intercourse (51%), clitoral stimulation (51%), combin-
ing several techniques (28%), oral sex (19%), breast 
caresses (20%), kisses (18%), nipple stimulation (15%), 
stimulation with a tool (e.g. with a water jet, 8%), and 
anal sex (5%) [14]. a Wróbel examined a slightly older 
age group of women (M ± SD age: 57.2 ± 3.5 years) as 
compared to the present study. In that study, only 
26.1% of the surveyed women reported touching each 
other during foreplay, and/or caressed and stroked 
the whole body, and 30.4% of women only touched the 
husband’s genitalia [25]. on the other hand, results of 
Chmielewska et al. in a sample of women aged 40 and 
above are inconsistent with those of the present study. 
In that study, 44% of women aged 40 and above prac-
tised fellatio, 15% experienced anal intercourse, and 
8% were engaged in sadomasochistic practices [23]. 
a study by lew-Starowicz found that sexual modes of 
behaviour did not change significantly from the year 
1992 to 2002. In that study, the only difference found 
in menopausal women was an increase in masturbation 
activity from 1992 to 2002 (by 15%) [26]. Czajkowska  
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et al. did not observe any statistically significant differ-
ences in achieving orgasm among the surveyed women 
aged 35–49 and 50 or more. Similarly, there was no sig-
nificant difference in the frequency of masturbation 
over time, across groups [14].

The results of the present survey study indicate that 
clitoral simulation and oral stimulation were more com-
mon among unmarried than married women. In the 
middle adulthood group, only one-third of unmarried 
women experimented more frequently as compared to 
married women. These results are not consistent with 
those of Grabowska, who did not find differences in 
sexual modes of behaviour between single and mar-
ried women in middle adulthood, or between married 
women and those in cohabitation [2].

Women in the early adulthood group more fre-
quently used items that cam diversify sex life as com-
pared to women in the middle adulthood group (e.g., 
lubricants, massage oils, condoms, erotic lingerie, and 
handcuffs). In contrast, women in the middle adult-
hood group more often indicated the “other” answer, 
which may reflect a lack of any objects. In a similar 
group of women, Czajkowska et al. reported no signifi-
cant differences among all studied age groups (i.e., aged 
35–49, 50–59, ≥60) regarding the use of sexual tools 
or toys and watching pornographic films [14]. another 
study by Chmielewska et al. reported different results 
wherein 38% of the women aged 25–29 and 20% of 
women aged 20–24 reported using various gadgets to 
diversify their sex life. In particular, vibrators, hand-
cuffs, whips, and erotic lingerie were most frequently 
reported by the respondents aged 25–29 (ranging from 
8–20%), whereas women in other age groups reported 
more infrequent use (ranging from 3–13% of respond-
ents) [23].

according to our research, women in the middle 
adulthood group rarely introduced erotic gadgets. This 
is surprising that nearly half of the survey respond-
ents reported not using any objects that could diver-
sify their sex lives. The opposite pattern of results have 
been obtained by Czajkowska et al., stating that 30% of 
women aged 50–59 reported using sexual gadgets and 
35% watch pornographic movies [14]. Various gadgets 
are reportedly implemented by 18% of the respond-
ents aged 40 and more, which may enhance and enrich 
sex life [23].

In the present study, 61% of women in the early 
adulthood group reported using contraception. accord-
ing to available research, condoms [22] are some the 
most universal and best known of the contraceptive 
methods among young people. The review of the results 
confirmed that women in the early adulthood group 
most often used condoms and hormonal contraception. 
However, a study by Jarząbek-bielecka et al. reported 
slightly different results, wherein the prevailing con-
traceptive methods were contraceptive pills (55%), pills 
and condoms combined (28%), followed by condoms 
(16%) [27]. In addition, according to a study by nowo-
sielski et al., the most frequently adopted contraceptive 

methods in a group of women aged 18–26 were condoms 
(95.4%), followed by contraceptive pills (75.9%), coitus 
interruptus (34.9%), spermicides (12.7%), intrauterine 
devices (3.7%), postcoital pills (5.9%), and none (5.5%). 
The availability, universality, and low price of condoms 
makes this method particularly attractive for young 
people. It is worth noting that only 25.6% of the sur-
veyed women in another study implemented natural 
methods of family planning [28]. on the other hand, 
research by Izdebski et al. found that condoms were 
a prevalent form of contraceptive method among peo-
ple aged 18–24 (77%), unmarried (78%), not currently 
in a stable relationship (84%), people who have never 
been in a stable relationship (89%), people planning 
to have children (73%), and people without children 
(78%). Contraceptive pills as a method of preventing 
pregnancy was reported by 35% of people aged 25–29, 
37% of people in cohabitation, 47% of non-religious peo-
ple, and 32% of people planning to have children [29].

our data suggest that contraception was pre-
ferred by 23% of women in the perimenopausal age. 
The obtained results are similar to the research of 
Gardziejewska et al., who reported very similar pat-
terns in contraception use wherein only 18% of women 
in perimenopausal age used contraceptive methods to 
prevent unplanned pregnancy (e.g., condoms, intrau-
terine devices, oral contraceptives or natural methods 
of fertility regulation) [15]. In a study by Izdebski et 
al., natural methods of family planning were reported 
among 17% of people aged 40–49, 16% of married peo-
ple, 14% of people in a current stable relationship, 15% 
of those with children under 189 years of age, and 28% 
of the deeply religious and regular practitioners [29].

In the present study, young adult religious women 
often used condoms and hormonal contraception, and 
rarely tried to live according to the principles set by 
their faith (e.g., natural methods of family planning to 
prevent unwanted pregnancy). Different results were 
obtained by Hejmej et al., wherein female students aged 
18–28 who were atheists most often chose two-compo-
nent contraceptive pills whereas this method was used 
least often by religious women [30].

Research limitations
This study was carried out among a relatively small 

group of women. Subsequent research should include 
a larger number of participants. another limitation 
of the present study was that we used only one tool to 
measure women’s sexual preferences during early and 
middle adulthood.

Conclusions
1. Women in middle adulthood feel less sexually 

attractive than women in early adulthood. 
2. Women may consider tools that can improve the 

quality of sexual intercourse during the perimen-
opausal period, such as lubricants, massage oils, 
stimulating condoms, and erotic lingerie.
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ABSTRACT 
Background: The time leading up to delivery significantly affects the state of a pregnant woman in each of the 
spheres of human functioning.
Aim of the study: The aim of the study was to assess the biopsychosocial status of women in the antepartum 
period.
Material and methods: The study was carried out in St. Queen Jadwiga’s Clinical Regional Hospital no. 2 in 
Rzeszow. The study group consisted of 200 women awaiting delivery: 100 preparing for physiological delivery, 
and 100 qualified for elective Caesarean section. The following tools were used: labor anxiety Questionnaire, 
Social Support Scale, Sources of Social Support Questionnaire, Short-form McGill Pain Questionnaire, and the 
questionnaire developed by the author.
Results: Statistical analyses showed a relationship between the biopsychosocial status of pregnant women and 
the planned mode of delivery. In turn, the sense of availability of social support was influenced by the place of 
residence and living conditions, the number of people cohabiting with the respondent, and the number of peo-
ple with whom they maintained contact with during pregnancy. However, the occurrence of somatic complaints 
was found to be associated with the level of labor anxiety. 

Conclusion: The biopsychosocial status of women in the antepartum period is influenced by many factors. 
Proper social relations positively influence psychological well-being, which in turn is closely related to the lack 
of pain sensations in the biophysical sphere. 
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develop both treatment methods and health care sys-
tems in a rational manner, the following should also be 
taken into consideration: the patient’s social context, 
the environment in which the patient lives, as well as 
the complementary systems created by society to cope 
with the results of diseases. The presence itself of bio-
logical disorders does not explain the symptoms expe-
rienced. The human organism is an indivisible whole 
of symbiotic biopsychosocial aspects that are in con-
stant interaction with the natural, social, and cultural 
environment [1,2].

The scientific concept of treating health in a mul-
tidimensional manner has become the basis for the 
World Health organization’s formulation of the com-
monly used definition of health, which is treated as 
a state of complete physical, mental, social, and spirit-

Background
for many years, the traditional biomedical model, 

which focused mainly on somatic disorders when it 
comes to the functioning of the human body, domi-
nated the field of treating diseases and understanding 
health,. This line of thought was based on the Carte-
sian assumption of duality, and the separation of the 
body from the psyche. The recognition of health in 
such categories lasted until nearly the mid-twentieth 
century. at that time, the challenge for this model was 
that research, conducted by representatives of behavio-
ral and social sciences, proved that the model had many 
limitations and did explain many issues, including why 
different people, whose physical condition was similar, 
coped with the disease in completely different ways. It 
was stated that in order to understand pathogens, and 
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ual well-being, not just the lack of disease or disability. 
The definition relates to any human being at different 
stages of life. one of them is pregnancy, during which 
a woman’s health is of great importance for the devel-
opment of the fetus, the course of labor, and the moth-
er’s well-being in the postpartum period [3].

Pregnancy is a complex phenomenon that involves 
morphological and physiological processes, as well as 
psychological changes. During this period, life goals 
and the hierarchy of values change [4,5]. The dynamics 
of the emotional processes experienced by a woman is 
very intense, from the very beginning of pregnancy to 
its end, and depends on many factors. The pregnancy 
itself is a highly emotional situation, and when addi-
tional stressors comes along, it may be accompanied 
by ambivalence of sensations and other mental disor-
ders [4,6]. one of the factors that can cause stress is the 
time of the upcoming delivery. among many women, 
this situation may be expressed as antenatal anxiety, 
which many researchers consider to be the most impor-
tant psychological variable modifying the course and 
quality of pregnancy, delivery, and the postpartum 
period [7].This anxiety can express itself both in veg-
etative and somatic disturbances, as well as behavio-
ral disturbances [4,8]. During labor, in women who 
have given birth previously, anxiety increases, some-
times causing unreasonable efforts to end pregnancy 
earlier by Caesarean section, even in the absence of 
indications for this procedure. In order to maintain bal-
ance in functioning of the biological and psychological 
spheres, support and acceptance from society seems to 
be important; it creates a sense of security and mini-
mizes the risk of complications [4,9,10]. The growing 
problem of the increasing percentage of Caesarean sec-
tions is the primary driver of research on the biopsy-
chosocial state of pregnant women in the antenatal 
period, so that we may gain a greater understanding 
of the issue, identify the factors leading to disorders, 
and determine the risk groups.

Aim of the study
The aim of the study was to investigate the biopsy-

chosocial status of women in the antepartum period.

Material and methods

Study design
a prospective cohort study was conducted in St. 

Queen Jadwiga’s Clinical Regional Hospital no. 2 in 
Rzeszow (Poland) during 2016 and 2017. Consent 
was obtained for conducting the study from the bio-
ethics Committee of the University of Rzeszow (no. 
12/2015).

Participants
Study group b consisted of 200 women waiting 

for delivery. b-I cohort comprised 100 women prepar-

ing for delivery through natural passages and natural 
labor. Cohort b-II comprised 100 women qualified for 
an elective Caesarean section.

Inclusion criteria:
a. a pregnant woman awaiting delivery through 

natural passages and natural labor or qualified 
for an elective Caesarean section,

b. a patient in the antepartum period, up to 7 days 
before the estimated date of delivery, deter-
mined on the basis of the last menstrual period 
in accordance with the naegele’s rule and con-
firmed by ultrasound in the first trimester of 
pregnancy,

c. a patient verbally responsive, informed consent 
to participate in the study granted,

d. a correctly completed questionnaire.
The study excluded women who were diagnosed 

with a history of mental disorders and concomitant 
pain caused by a chronic somatic disease requiring 
analgesics.

Table 1. Indication for an elective Caesarean section in cohort b-II.

Reason for an elective Caesarean section N Percent

abnormal fetal lie/position 15 15.0%

bigeminal/multiple pregnancy 7 7.0%

Previous Caesarean section  
and the risk of a natural labor

60 60.0%

Diseases during pregnancy  
and complicating its course 

6 6.0%

Diseases diagnosed before pregnancy 12 12.0%

other 10 10.0%

Data sources/measurement
The following standardized tools were used in the 

diagnostic poll:
a. labor anxiety Questionnaire (KlP II),
b. Short-form McGill Pain Questionnaire (Sf-MPQ),
c. Social Support Sources Questionnaire prepared 

by Michael nieland (Polish translation by ele-
onora bielawska-batorowicz),

d. Danuta Zarzycka’s Social Support Scale.
an additional element of the study was the authors’ 

own questionnaire, which enabled the collection of 
socio-demographic data and information on obstet-
rics and gynecological history of the respondents.

Statistical analyses
Statistical analysis of the collected data was con-

ducted in Statistica 13.1 (Statsoft). both parametric and 
non-parametric tests were used to analyze the varia-
bles. The choice of the parametric test was determined 
by the fulfillka’ Student’ women. nowakowska ment of 
its basic assumptions, i.e., the distribution of the exam-
ined variable was normal, which was verified with the 
use of the Shapiro-Wilk test. In order to evaluate the 
differences at the average level of the quotient in two 
populations, the Student’s t-test (t) for independent 
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variables was used or alternatively, the non-paramet-
ric Mann-Whitney (Z) test was used. The correlation 
of two variables that were not normally distributed 
was determined with the use of the Spearman’s rank 
correlation coefficient (R). To assess the relationship 
between the selected variables for questions on nom-
inal scales, V Cramer and Phi tests (2x2 tables) were 
used. These are symmetrical measures that are based 
on the chi test – Pearson square (χ²), illustrating the 
strength of the relationship between the variables in 
the cross tables. Descriptive statistics were calculated 
for numerical variables, i.e., arithmetic mean (), median 
(Me), minimum (Min), maximum (Max), lower quar-
tile (Q1), upper quartile (Q3) and standard deviation 
(SD). The level of statistical significance was p<0.05.

Results

Characteristics of the study group
The characteristics of the most prevalent socio-

demographic data in the studied cohorts are presented 
in Table 2. The differences in the data were not statis-
tically significant in the studied groups.

Table 2. Characteristics of the studied group

Socio-demographic data
Cohort B-I Cohort B-II

N Percent N Percent

age 26-35 68 68.0% 67 67.0%

Marital status Married 92 92.0% 89 89.0%

Place of residence Countryside 60 60.0% 55 55.0%

education

Secondary 41 41.0% 34 34.0%

University 
degree

39 39.0% 47 47.0%

Professional activity Working 73 73.0% 68 68.0%

living conditions Good 64 64.0% 68 68.0%

Main results
analyzing the obstetrics history of these women, 

primiparas were more frequently recorded in cohort b-I, 
while multiparas were found more often in cohort b-II. 
These results were statistically varied. Women prepar-
ing for spontaneous delivery statistically more often 
had natural labor with perineotomy, whereas those 
from cohort b-II were statistically more likely to have 
Caesarean sections performed.

Statistically, more social support in the antepartum 
period was sought-after by the respondents from cohort 
b-II (Table 4). Support received was maintained at the 
same level in both groups, and the level of satisfaction 
with the received social support was higher in cohort 
b-II (p=0.011). The results concerning the evaluation 
of available support were statistically slightly higher 
for women from cohort b-II (p<0.001). 

The analysis of social support sources revealed that 
women from cohort b-II received support from doctors 

and midwives working in the hospital more often than 
women from cohort b-I (p=0.048), as well as from their 
own older children (p=0.001).

among the selected factors, the living and hous-
ing conditions of the respondents had a significant 
impact on the level of available social support in both 
cohorts. The better the living conditions of the respond-
ents, the higher the assessment of available social sup-
port (b-I: p=0.008, b-II: p=0.009). The same applied to 
the number of people with whom respondents main-
tained contact (b-I and b-II: p<0.001). Moreover, cohort 
b-II showed a statistically significant influence of the 
place of residence on the level of available social sup-
port. Respondents who lived in the city (p=0.008) and 
those living with a larger number of people (p=0.046) 
had a greater sense of availability of social support. 
The number of previous deliveries had no significant 
impact on the sense of availability of social support 
experienced by the respondents from both groups (b-I: 
p=0.571, b-II: p=0.348).

Table 3. obstetrics history in the studied cohorts 

Obstetrics history

Cohort 
B-I

Cohort 
B-II

P

N Per-
cent N Per-

cent

number of 
deliveries

first 52 52.0% 28 28.0% χ²(1)=12.00 
p<0.001 
Phi=0.24Subsequent 48 48.0% 72 72.0%

Miscarriages
Yes 18 18.0% 16 16.0% χ²(1)=0.14 

p=0.706
no 82 82.0% 84 84.0%

The course 
of previous 
deliveries 

Delivery 
without 
perineotomy

10 10.0% 4 4.0%
χ²(1)=2.76 

p=0.096

Delivery with 
perineotomy

39 39.0% 8 8.0%
χ²(1)=26.72

p<0.001  
Phi=-0.36

Delivery 
with perineal 
rupture

3 3.0% 0 0.0%
χ²(1)=3.04 

p=0.080

Instrumental 
delivery 
(forceps, Ve)

0 0.0% 1 1.0%
χ²(1)=1,00 

p=0.316

Caesarean 
section

6 6.0% 68 68.0%
χ²(1)=82,45

p<0.001 
Phi=0.64

χ² – Pearson’s chi-squared test.

Table 4. Social support in the antepartum period, desired by the 
respondents

Desired 
support

Descriptive statistics [points]

N x- Me Min. Max. Q1 Q3 SD

Cohort b-I 100 36.65 36.00 20.00 56.00 33.00 41.00 6.87

Cohort b-II 100 38.89 39.00 26.00 56.00 35.00 42.00 6.03

p t=-2.45 p=0.015

t – Student’s t-test.
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a statistically higher level of anxiety was observed 
among women in group b-I (Table 5). no significant sta-
tistical relationship between basic socio-demographic 
data and the level of labor anxiety was observed. The 
qualitative assessment of the level of labor anxiety in 
the studied cohorts did not reveal any statistically sig-
nificant differences. The majority of study participants 
were characterized by low or average level of labor anx-
iety (in b-I and b-II: 62% and 69% respectively). fur-
thermore, the women studied from cohort b-I, more 
than respondents from cohort b-II, feared that their 
labor would be long and painful, but they indicated that 
afterwards they would quickly return to their pre-preg-
nancy condition (Table 6).

Table 5. level of labor anxiety in the studied groups

Level of labor 
anxiety [0-27 
point scale]

Descriptive statistics [points]

N x- Me Min. Max. Q1 Q3 SD

Cohort b-I 100 12.85 13.00 7.00 20.00 11.00 15.00 2.69

Cohort b-II 100 11.90 12.00 4.00 20.00 10.00 14.00 3.08

p t=2.32 p=0.021

t – Student’s t-test

Table 6. The attitude of respondents to the statements contained 
in the labor anxiety questionnaire

KLP II point:

3 – definitely not
2 – probably not
1 – probably yes
0 – definitely yes

Cohort B-I Cohort B-I

Z p
x- Me SD x- Me SD

I am afraid my labor 
will be long

0.98 1.00 0.74 1.81 2.00 0.85 -6.62 <0.001

I know that during 
the birth, I will be in 
complete control of 
the situation

1.41 1.00 0.64 1.49 2.00 0.72 -1.01 0.310

I am worried that my 
baby may be born 
with some kind of 
defect

1.80 2.00 0.70 1.69 2.00 0.72 1.05 0.292

I feel that there will 
be some unforeseen 
complications in the 
delivery

1.83 2.00 0.59 1.74 2.00 0.69 1.00 0.316

I am convinced that 
during childbirth 
I will be calm and 
composed

1.64 2.00 0.72 1.45 1.00 0.74 1.83 0.067

I am afraid my labor 
will be painful

0.66 1.00 0.64 1.09 1.00 0.87 -3.63 <0.001

I am convinced that 
I will recover quickly 
after giving birth

1.94 2.00 0.58 1.69 2.00 0.72 2.48 0.013

I am concerned that 
my baby may be 
damaged in childbirth

1.90 2.00 0.64 2.04 2.00 0.62 -1.60 0.109

Waiting for the birth 
is a very happy time 
for me

1.99 2.00 0.82 2.10 2.00 0.92 -1.12 0.263

Z – Mann-Whitney U test

Considering the number of previous deliveries, the 
level of anxiety was higher in women preparing for 
their first labor, regardless of the planned method of 
delivery. However, these differences were not statis-
tically significant (b-I: p=0.330, b-II: p=0.130). The 
previous method of delivery and current indications 
for Caesarean section did not affect the level of labor  
anxiety. 

Table 7. level of labor anxiety in respondents based on their sense 
of availability of social support

Variables R p

Cohort b-I 0.03 0.747

Cohort b-II -0.28 0.005

R – value of Spearman’s rank correlations.

In the assessment of the relationship between the 
level of labor anxiety and available social support, 
a statistically significant dependence was described 
for respondents from cohort b-II. Greater social sup-
port among women from this group was associated 
with a lower level of labor anxiety (R=-0.28), (Table 7).

Table 8. Current pain intensity in respondents based on Current 
Pain Intensity Scale

Pain [0-100 
point scale]

Descriptive statistics [points]

n x- Me Min. Max. Q1 Q3 SD

Cohort b-I 100 22.72 19.00 0.00 100.00 4.00 31.50 22.62

Cohort b-II 100 20.16 16.50 0.00 73.00 2.00 33.50 19.80

p Z=0.75 p=0.451

Z – Mann-Whitney U test

In Current Pain Intensity Scale, women from cohort 
b-I showed higher levels of pain intensity, but the dif-
ference was not statistically significant (Table 8). In 
assessing the nature of pain felt, women from cohort 
b-I reported piercing pain statistically more often than 
women from cohort b-II (p=0.032).

Comparative analysis of the intensity of pain felt in 
all participants, depending on the somatic symptoms 
accompanying them, showed statistically significant 
relationships for the following symptoms: breathless-
ness/dyspnea (p=0.037), heat/sweating (p=0.048), 
sleeping disorders (p=0.005), coldness (p=0.008), and 
between those experiencing any symptoms and those 
not experiencing them at all (p=0.009). Higher lev-
els of pain intensity was observed among respond-
ents reporting the presence of the above-mentioned 
somatic symptoms.

The level of intensity of childbirth anxiety among 
women reporting various somatic symptoms during 
pregnancy was considered. In cohort b–I, women com-
plaining of breathlessness or shortness of breath, as well 
as trembling hands and muscles, experienced statisti-
cally significantly higher levels of labor anxiety than 
those who were not concerned by this problem. In cohort 
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b–II, women reporting a feeling of heat, sweating, sleep 
disturbances and other ailments (diarrhea and heart-
burn) experienced statistically significantly higher lev-
els of labor anxiety than those who did not experience 
this problem. It was also noticed that a significantly 
lower level of anxiety was found among women who 
did not experience any somatic symptoms (Table 9).

Table 9. level of labor anxiety and accompanying other somatic ail-
ments – comparison in cohorts

Physical symptoms associated  
with the upcoming delivery p

Co
ho

rt
 b

-I

Palpitations/chest pain Z=-0.54 p=0.584

breathless/short of breath Z=-2.08 p=0.037

feeling hot/sweating Z=0.47 p=0.633

Stomach pains. lack of appetite Z=-0.04 p=0.966

nausea, vomiting Z=-0.70 p=0.482

Headaches Z=-0.99 p=0.320

Sleep disturbance Z=-1.16 p=0.243

Turning red Z=-0.89 p=0.372

Tremors in hands and muscles Z=-2.07 p=0.038

Dry mouth Z=0.50 p=0.613

feeling cold Z=1.76 p=0.077

other Z=0.15 p=0.876

no symptoms Z=-0.57 p=0.563

Co
ho

rt
 b

-I
I

Palpitations/chest pain Z=1.55 p=0.120

breathless/short of breath Z=-1.82 p=0.068

feeling hot/sweating Z=2.63 p=0.008

Stomach pains, lack of appetite Z=0.29 p=0.769

nausea, vomiting Z=1.55 p=0.119

Headaches Z=-0.76 p=0.445

Sleep disturbance Z=-2.22 p=0.025

Turning red Z=0.00 p=1.000

Tremors in hands and muscles Z=0.95 p=0.340

Dry mouth Z=1.48 p=0.137

feeling cold Z=-0.80 p=0.420

other Z=-2.60 p=0.009

no symptoms Z=3.82 p<0.001

Z – Mann-Whitney U test

Discussion
This study confirms the presence of anxiety in 

women in the antepartum period. for all respond-
ents, the intensity of labor anxiety was average, 
comparable to the results of Dembińska et al. [8]. 
The effects of the authors’ own work were also con-
firmed by the findings of Marylowska-Topolska et 
al., and Szymański et al., who observed that the high-
est percentage of women reporting anxiety before 
delivery concerns those who are in the final stage of 
pregnancy [11,12]. It may be observed that anxiety  
during pregnancy is a natural phenomenon, but the 
perspective of an approaching delivery significantly 
increases its intensity. 

In the authors’ own research, the verification of the 
occurrence of labor anxiety in terms of the planned 
method of delivery proved interesting; significantly 
higher levels of labor anxiety were observed in women 
preparing for spontaneous delivery. The authors’ own 
findings are confirmed by the study of Kang et al., con-
ducted in China, which revealed that anxiety at the 
end of pregnancy was clearly related to vaginal deliv-
ery [13]. This is a view shared by other researchers as 
well; although Dembińska does not mention any signifi-
cant differences in the analysis of labor anxiety and the 
expected method of delivery, she indicates that a high 
level of anxiety before delivery is significantly associ-
ated with the desire to have a Caesarean section per-
formed [8]. Størksen et al., based on studies conducted 
in norway, are of a similar opinion [14]. Comparable 
conclusions were also formulated by Saisto and Halm-
esmäki [15]. These results may be explained by a com-
mon misconception among women regarding the safety 
and painlessness of Caesarean sections. 

The characteristics of anxiety among pregnant 
women in the antepartum period specified in the 
authors’ own studies are consistent with the results 
obtained by other authors [8,16]. bączyk et al., also 
emphasized that a significant factor affecting the pres-
ence of labor anxiety was the fear that a child would be 
born in poor condition [16]. 

Considering the parity and the level of labor anx-
iety, a slightly higher degree of anxiety was observed 
in the group of women preparing for their first deliv-
ery, regardless of the planned method of delivery. The 
same results were obtained by researchers from India, 
who observed a higher level of labor anxiety in nullipa-
ras [17,18]. It can be assumed that previous obstetrics 
experiences do not have an impact on the labor anxi-
ety, and every subsequent delivery is a new challenge 
for a woman. Similar conclusions were also reached 
by Szymański et al., błaszczak et al., and Kazimierc-
zak et al. [4,12,19]. However, these data contradict the 
results of research conducted by psychologists from 
Katowice (Poland). They reported that memories of 
previous deliveries statistically significantly affect the 
level of anxiety during current pregnancy. These con-
clusions were also confirmed by Rouhe et al., in stud-
ies conducted in finland; the authors observed much 
higher levels of anxiety in multiparas who experienced 
instrumental deliveries in the past [20]. Dissimilar-
ity of presented results may be attributed to cultural  
differences. 

a surprising effect of the authors’ own studies was 
the level of pain and discomfort reported by the respond-
ents in the antepartum period, and the link between 
these ailments, the planned delivery, and mental func-
tioning of these women. Well-being decline in terms of 
physical signs was statistically more frequently reported 
by patients preparing for vaginal delivery. These data 
represent innovative knowledge, as no similar publica-
tions have been found in the available literature. The 
results obtained in this respect suggest the hypothesis 
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that pregnancy, although it is a physiological state, may 
be the cause of deterioration in the functioning of the 
female biological sphere, regardless of its duration. 

In the above-mentioned problem of pain sensations, 
the synthesis of the authors’ own material revealed that 
the relationship between the obstetrics history and 
the planned method of delivery is not without signifi-
cance. The ailments reported by both cohorts of preg-
nant women were statistically different, but a common 
feature was the more frequent occurrence of problems 
in parturients with a lower number of previous deliv-
eries. existing somatic symptoms may be an expres-
sion of the mother’s fear of an approaching delivery 
and concern about the health of the baby to be born. 
Current scientific reports do not confirm the above 
implications since there is no research in this regard. 

In terms of social support, higher expectations 
towards the society and better evaluation of the sup-
port obtained were observed among patients qualified 
for Caesarean sections. Gebuza et al. also acknowl-
edged that women after Caesarean sections received 
significantly more social support during pregnancy 
[21]. as far as the sources of support are concerned, 
both groups of respondents paid special attention to 
the key role of the closest family, while women plan-
ning a Caesarean section additionally emphasized the 
assistance of doctors and midwives from the hospital, 
as well as support received from their children. off-
spring, indicated as a source of support, most probably 
results from the fact that there were more multipa-
ras in this group of women. nowakowska-Gołąb et 
al., investigating the impact of social support on the 
quality of life of pregnant women in łódź (Poland), 
also stressed the supportive role of the family. The 
authors also confirmed their own results concerning 
the impact of the place of residence and other people 
on the reported greater availability of social support 
[22]. The number of available studies on the subject 
is limited. The risk of complications, including post-
natal depression, in women who do not receive social 
support during pregnancy is very high. The results 
obtained in the authors’ own study are therefore worthy 
of special attention. Statistically higher level of support 
indicated by women qualified for Caesarean sections 
living in urban areas can be explained by the better 
accessibility and ease of use of support from selected 
groups and institutions in urban conurbations. 

The study also analyzed the significance of social 
support in the context of labor anxiety. It is com-
monly accepted that adequate social support contrib-
utes to reducing the level of negative emotions, and 
thus improving the mental state of pregnant women. 
In the authors’ own study, a significant correlation in 
this respect was observed in the group of women qual-
ified for an elective Caesarean section. a considerable 
number of researchers support the effects of the pre-
sented results indicating that the lack of social support 
contributes to labor anxiety [8,13,23–27]. a review of 
studies confirms that disturbed interpersonal rela-

tions reduce self-esteem in pregnant women, increase 
stress, and cause pain and depression symptoms dur-
ing pregnancy [6,28,29]. 

The analysis of the impact of the number of previ-
ous deliveries on the level of social support in the cur-
rent pregnancy also deserves attention; the authors’ 
studies do not confirm this correlation. These results 
are inconsistent with the reports of other researchers. 
The work of Gebuza et al. showed that significantly 
more emotional and instrumental support in the per-
ipartum period was received by primiparas than mul-
tiparas [10]. nowakowska-Gołąb et.al. demonstrated 
that the number of supportive persons was lower for 
women already having children [22]; this difference is 
difficult to explain. 

The results of these studies are significant not 
only because of the absence of such data in Poland 
and worldwide, but above all because they indicate 
that the planned method of delivery may be a sig-
nificant cause of the altered functioning of women  
in the antepartum period. Understanding the needs 
and mechanisms of certain behaviors of women wait-
ing for a baby to be born in the near future is the first 
step to improving the quality of life of these patients. 
additionally, these results may contribute to changing 
women’s preferences regarding the method of delivery. 

Limitations of the study
The problem of assessing the biopsychosocial state 

of patients in the antenatal period has been resolved, 
to a large extent. one may be unsatisfied when con-
sidering the fact that the results in some of the issues 
raised for both groups were insignificant, although the 
obtained values of the probability index were approach-
ing statistical significance. It is also unsatisfactory 
that in selected cases, despite the fact that correlations 
between the selected variables turned out to be statisti-
cally significant, the strength of their relationship was 
relatively weak. an increased number of respondents 
would possibly enable us to distinguish the tendency 
from the randomness of behavior of women expecting 
childbirth, as well as point out more clearly the factors 
that determine their biopsychosocial state.

Conclusions
1. Compared to women awaiting an elective Caesar-

ean section, patients who are qualified for deliv-
ery through natural passages and natural labor 
experience higher levels of anxiety. 

2. Pregnant women need social support. Patients 
who feel that social support is available to them 
have a lower level of labor anxiety.

3. The intensity of pain and somatic symptoms in 
women in the antepartum period is determined 
by their mental well-being.

4. It is essential to prepare medical personnel to 
recognize the needs of women awaiting delivery 
in terms of their biopsychosocial functioning.
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ABSTRACT 
Background: Coronary heart disease is one of the most common causes of hospitalization and premature deaths 
in europe. ST-segment elevation myocardial infarction (STeMI) has been a clinical problem for many years, par-
ticularly in the aspect of choosing the optimal treatment method. The success of treatment is determined by 
many factors, including risk factors for ischemic heart disease, time between onset of symptoms and initiation 
of treatment, number and degree of coronary stenosis, and many more.
Aim of the study: The aim of the study was to identify risk factors for ischemic heart disease affecting the suc-
cess of STeMI patients treated with percutaneous coronary intervention (PCI).
Material and methods: a retrospective analysis was carried out on data from medical records of patients 
treated in the Department of acute Coronary Syndromes of St. Hedvig Provincial Hospital no. 2 in Rzeszow 
between 2009 and 2014. The research tool used in this paper was the author’s questionnaire. a total of 508 
patients with STeMI myocardial infarction treated in the Department of acute Coronary Syndromes (aCS) 
between 2009 and 2013 were included in the analysis. The inclusion criteria were the complete and clear files 
of patient treatment in the aCS department between 2009 and 2013 due to acute coronary syndrome treated 
invasively by the PCI method.
Results: Majority of the study group, 334 subjects, (65.7%) had hypertension. The most common risk factors 
for ischemic heart disease were found to be dyslipidemia in 176 subjects (34.6%) and smoking in 163 subjects 
(32.1%). This paper presents the results of the analysis of the success of treatment in relation to risk factors for 
ischemic heart disease. There was a statistically significant relationship between hypertension and successful 
treatment (p=0.0425). More cases in which treatment was unsuccessful were observed in the group of patients 
who had no previous treatment for lipid disorders (20.2% vs. 4.0%) (p = 0.0000). Significantly more cases of 
treatment failure were found among people who denied smoking (17.4% vs. 8.6%; p = 0.0087).
Conclusions: among the analyzed behavioral and somatic risk factors for failure in patients subjected to treat-
ment were untreated hypertension, hyperlipidemia and a negative history of cigarette smoking.
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Background
ST-segment elevation myocardial infarction (STeMI) 

is the most acute manifestation of coronary artery dis-
ease and is associated with great morbidity and mor-
tality [1]. STeMI has been a clinical problem for many 

years, particularly in the aspect of choosing the opti-
mal treatment method. The technique of percutane-
ous coronary intervention (PCI), introduced in 1977 
by Gruentzig, replaced in most cases, the thrombolytic 
therapy used since the 1970s. further development of 
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techniques for the invasive treatment of myocardial 
infarction has changed the way patients with myocar-
dial infarction are treated. However, despite the great 
advancements in modern medicine, the treatment of 
myocardial infarction is still a therapeutic challenge. 
The success of myocardial infarction treatment is deter-
mined by many factors like the risk factors for ischemic 
heart disease, the time that elapsed since the onset of 
symptoms, the number and degree of coronary steno-
sis, and many more.

Risk factors for cardiovascular disease
In Poland, the biggest country in this region, with 

a population of over 38 million, mortality due to the 
three leading causes of premature death, namely, car-
diovascular disease, cancer, and injuries, are gradually 
declining, while life expectancy at birth is increasing [2]. 
In the Polish population, the strongest risk factors for 
cardiovascular disease include hypercholesterolemia, 
overweight and obesity, smoking, hypertension, met-
abolic syndrome and diabetes [3]. 

Smoking is a potentially reversible risk factor for 
cardiovascular disease and the components of tobacco 
smoke, nicotine and carbon monoxide, are known to 
cause vasoconstriction, lower high-density lipoprotein 
(HDl) cholesterol levels and increase the levels of low-
density lipoprotein (lDl) cholesterol [4]. Smoking can 
significantly increase morbidity and mortality due to 
cardiovascular diseases, especially in smokers [5, 6]. 
according to Maniecka-bryła and colleagues, smok-
ing among the participants of the “Program for the 
early detection of cardiovascular disease” study was 
high, affecting one-third of the general population in 
Poland. furthermore, the prevalence of smoking was 
found to be higher among men (42%) when compared to 
women (25%) between the ages of 18 and 94 years [7]. 

lipid disorders are also risk factors for cardiovas-
cular diseases and therefore, earlier diagnosis and 
treatment are necessary to prevent lipid abnormalities 
and to predict emerging risks of various cardiovascu-
lar diseases and disorders [8]. lipid metabolism dis-
orders occur in more than half of adult Poles, and the 
incidence of hypercholesterolemia increases with age. 
The most frequent laboratory component of lipid dis-
orders is elevated total cholesterol, found in about 60% 
of the general population. lDl cholesterol above 115 
mg/dl occurs in 55–60% of cases, and decreased HDl 
cholesterol in 15–17%, while hypertriglyceridemia is 
found in 30% of the population [9]. 

according to naTPol PlUS (arterial Hypertension 
in Poland Plus lipid Disorders and Diabetes), about 1.65 
million adults suffer from diabetes. a high prevalence 
of diabetes occurs people over 50 years old which make 
up 12.4% of the studied population. Diabetes incidence 
increases with age and adversely affects other risk fac-
tors such as hypertension and dyslipidemia [10].

Overweight and obesity. The naTPol PlUS study 
showed that overweight occurs in Poland in about 40% 
of men and 28% of women, and obesity in 18% of men 

and 19% of women. Visceral obesity, the most impor-
tant risk factor for cardiovascular disease, was found 
in 35% of women and 19% of men [3]. The same study 
also showed that body mass index (bMI) above 25 kg/
m2 was associated with increased cardiovascular-related 
mortality. obesity, especially central, adversely affects 
other risk factors such as glucose tolerance and insulin 
resistance, hyperlipidemia and hypertension [10, 11].

Hypertension. Hypertension is another risk factor 
for cardiovascular disease. It affects more than 8 mil-
lion adult Poles, and a further 8–9 million have blood 
pressure values considered to be normal but elevated. 
Hypertension is undiagnosed in about 30% of patients, 
and only about 1 million patients with hypertension 
are treated effectively. Up to 45% of patients, do not 
obtain satisfactory control of blood pressure (<140/90 
mmHg), despite treatment [12]. In many epidemiologi-
cal studies, elevated blood pressure was shown to be an 
important risk factor for coronary heart disease [3, 10].

Psychosocial factors. low socioeconomic status, 
social isolation, lack of social support, stress at work 
and in family life, negative emotions and depression 
affect the risk of developing coronary heart disease, 
and in patients with diagnosed coronary heart dis-
ease, further aggravate its course. These factors are 
often cumulative and have a demotivating effect on 
lifestyle change [12]. 

Low physical activity. In a meta-analysis of sev-
eral clinical trials, physical training has been shown 
to improve the reduction of atherosclerotic lesions 
in vessels and reduces the total mortality by 20–25% 
[13]. Therefore, one the most important cardio-pro-
tective factors is physical activity. In the Polish pop-
ulation, 56% of women and 49% of men aged 20–74 
declare having low physical activity [12, 13]. In sum-
mary, cardiopulmonary prophylaxis is particularly 
important in people after cardiac events and changing 
lifestyle is a process that affects many areas. Therefore, 
a proper diet, systematic physical activity, cessation of 
cigarette smoking, stress management, the ability to 
adapt to the existing situation and managing depres-
sion, can bring the desired effects only with consist-
ent and long-term use [14].

Aim of the study
The aim of the study was to identify risk factors for 

ischemic heart disease affecting the success of with 
myocardial infarction with STeMI treated with per-
cutaneous coronary intervention (PCI).

Material and method 
a retrospective analysis of medical records from 

patients treated in the Department of acute Coronary 
Syndromes of St. Hedvig Provincial Hospital no. 2 in 
Rzeszow from 2009 to 2014 was carried out. The research 
tool used in this study was the author’s questionnaire, 
which consisted of socio-demographic data regarding 
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the time from the onset of symptoms to the first con-
tact with medical staff, data on the patients’ parame-
ters on admission, data on coronary heart disease risk 
factors, previous interventions and cardiological proce-
dures. The medical data entered in the documentation 
were obtained from the medical history on admission 
and hospitalization of the patient at the Department of 
acute Coronary Syndromes. The medical documenta-
tion in use at the department of acute Coronary Syn-
dromes was standardized, completed by medical staff 
and subjected to periodic inspection by the quality con-
trol team. The study was approved by the bioethics Com-
mittee at the University of Rzeszow no. 13/06/2013.

Data from a total of 508 patients with a history of 
STeMI myocardial infarction treated in the Depart-
ment of acute Coronary Syndromes (aCS) between 2009 
and 2013. The inclusion criterion was the complete and 
clear files of patient treatment in the aCS department 
between 2009 and 2013 due to aCS treated invasively 
by the PCI method. Data from patients whose documen-
tation was incomplete and / or illegible were excluded 
from the analysis. 

Statistics
Data analysis consisted of their presentation using 

selected methods of descriptive statistics and testing 
of selected hypotheses using statistical inference tools. 
The description of the data consisted in presenting 
their percentage distribution for nominal features. The 
research was focused in the assessment of treatment 
effectiveness in groups distinguished by the occurrence 
of ischemic heart disease risk factors. The significance 
of differences between the groups concerning the par-
ticipation of successfully treated patients was assessed 
by means of Chi-square test. a p-value less than 0.05 
was considered statistically significant relationship 
between the analyzed variables.

Results

Sociodemographic characteristics 
of the studied group

Patients’ age ranged from 26 to 99 years, with 
a mean age of 65 years (SD 12.9) and majority of the 
surveyed population were men (71.5%). The distribu-
tion of the place of residence was almost even, although 
slightly more patients resided in cities than villages 
(51.2% vs. 48.6%) (tab. 1).

Risk factors for coronary heart disease
as shown in Tab. 2, majority of patients in the study 

group had arterial hypertension (334 subjects; 65.7%) 
and the second most common risk factor for ischemic 
heart disease was dyslipidemia, seen in 176 subjects 
(34.6%), followed by smoking (163 subjects; 32.1%). 
among the individuals with hypertension, one-third 
of them were not treated pharmacologically (23.2%).

Correlations of variables influencing the 
success of the treatment

In the study group, the success of the treatment was 
defined and was determined by the occurrence of two 
factors; namely patient survival and thrombolysis in 
myocardial infarction (TIMI) risk score in the infarc-
tion vessel at level 3. In this way, the patients were 
divided into two groups based on the success of their 
PCI treatment, as shown in Tab. 3. Treatment success 
with PCI was achieved in 434 patients (85.4%) but was 
unsuccessful in 74 patients (14.6%).

Risk factors for ischemic heart disease and 
the success of the treatment

Tab. 4 presents the results of the analysis of the 
success of the treatment in relation to risk factors for 
ischemic heart disease. 

The first risk factor analyzed was hypertension. The 
study group was divided into two groups: subjects with 
hypertension and subjects without hypertension. In this 
respect, one can speak of a statistically significant rela-

Table 1. Descriptive statistics sex and place of residence of the 
respondents.

Variable N Percentage

Sex
Male 363 71.5%

female 145 28.5%

Place of residence

City 260 51.2%

Village 247 48.6%

no information 1 0.2%

Table 2. Prevalence of risk factors for coronary heart disease in the 
studied group.

Variable N Percentage*

Risk factors

Hypertension 334 65.7%

Dyslipidemia 176 34.6%

Cigarette smoking 163 32.1%

Diabetes 125 24.6%

obesity 98 19.3%

no information 64 12.6%

Treatment of 
hypertension

Hypertension treated with 
pharmacotherapy

216 42.5%

Hypertension not treated 
with pharmacotherapy

118 23.2%

Without hypertension 174 34.3%

Type of 
diabetes

Type 2 diabetes 92 18.1%

De novo diabetes 36 7.1%

Type 1 diabetes 2 0.4%

* The sum does not have to amount to 100%, as there may be several fac-
tors in one person.

Table 3. Success of the treatment in patients with myocardial infarc-
tion treated with PCI.

Variable N Percentage

Success of the treatment
no 74 14.6%

Yes 434 85.4%
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tionship of hypertension with successful treatment out-
come. The success of the treatment in the hypertensive 
group was statistically significant (p=0.0425). follow-
ing the analysis of the success of the treatment in rela-
tion to diabetes and obesity, there was no statistically 
significant relationship between the prevalence of dia-
betes and obesity and the success of the treatment in 
patients with a heart attack. a statistically significant 
effect on treatment success in patients with lipid dis-
orders. More cases in which treatment was unsuccess-
ful were observed in the group of patients who had no 
previous treatment for lipid disorders (20.2% vs. 4.0%; 
p=0.0000). Significantly more cases of treatment fail-
ure were found among people who were non-smokers 
(17.4% vs. 8.6%; p=0.0087).

Discussion
among the risk factors studied for ischemic heart 

disease, hypertension was the most common among 
the studied patient group (65.7%). a higher mortality 
rate was observed in patients who had not been diag-
nosed with hypertension by the time of heart attack 
and had never been treated for this reason. In this group 
of patients, death occurred in every sixth case, which 
translates to approximately 16%. our data also shows 
that patients with hypertension had a larger number 
of significantly narrowed coronary vessels. according 
to some authors, the importance of hypertension as 
a risk of cardiovascular events decreases with age, and 
its impact on the course of acute coronary syndromes is 
not assessed unambiguously [15]. Similar conclusions 
arose from the eURoaSPIRe II study conducted in 15 
european countries, where hypertension was found in 
50% of patients after myocardial infarction [16]. The 
study by auresus et al., reached a different conclusion 
however, and showed that in-hospital mortality was sig-
nificantly higher in patients with normal blood pres-
sure values compared to patients with hypertension 
[17]. Interesting conclusions regarding the association 
of hypertension with successful treatment of myocar-
dial infarction are also provided by Jonas et al., who 
did not observe a difference in in-hospital mortality in 
three groups of patients (normal blood pressure, ele-
vated blood pressure and hypertension) admitted to hos-
pital due to myocardial infarction. furthermore, there 
was also no significant difference during the annual 
mortality observation in the studied groups [18]. The 
GUSTo I study also did not confirm the influence of 
elevated blood pressure on survival [19].

another analyzed risk factor for ischemic heart dis-
ease was obesity. The observations in our study sug-
gest rather surprisingly, that mortality risk as a result 
of STeMI infarction, was lower in patients with diag-
nosed obesity. Tomaszuk et al. arrived at a similar con-
clusion in their study, following the evaluation of the 
impact of bMI on long-term survival in PCI-treated 
patients with STeMI infarction [20]. In their study, 
there were no differences in 30-day and annual mor-

tality between patients with bMI below 25 kg/m2 and 
patients with bMI above 25 kg/m2, but surprisingly 
patients with bMI above 25 kg/m2 had better 5 years 
survival and this was independent of the presence of 
other risk factors for myocardial infarction [20].

In our study population, diabetes as a risk factor 
for myocardial infarction constituted 24.6%. Type 2 
diabetes predominated (18.1%), de novo diabetes was 
diagnosed in 7.1% of hospitalized patients. The results 
obtained from the study did not show a statistically sig-
nificant relationship between the incidence of diabe-
tes and the successful treatment of STeMI myocardial 
infarction. based on data from the HCa report, which 
included 3,139 PCI-treated patients with myocardial 
infarction, 23.5% of patients were found to have diabe-
tes. There were no significant differences in treatment 
outcomes during hospitalization and PCI. after a year, 
patients with diabetes underwent more re-revascular-
ization of the same lesion and more revascularization 
of coronary vessels [21]. 

our findings regarding cigarette smoking as a risk 
factor for myocardial infarction and the impact on the 
success of PCI treatment were unexpected. overall, cig-
arette smokers accounted for 32.1% of the population 
surveyed and there were significantly more treatment 
failures observed among non-smokers (17.4% vs. 8.6%). 
In addition, there were more cases of significant stenosis 
of at least one vessel among those who did not smoke, as 
well as a larger number of vessels with significant nar-

Table 4. Treatment success and hypertension, diabetes, obesity, 
hyperlipidemia, smoking.

Success of the 
treatment

Hypertension (p = 0.0425)

yes No Total
no 41 (12.3%) 33 (19.9%) 74

Yes 293 (87.7%) 141 (81.0%) 434

Total 334 174 508

Diabetes (p = 0.8173)

No yes Total
no 55 (14.4%) 19 (15.2%) 74

Yes 328 (85.6%) 106 (84.8%) 434

Total 383 125 508

Obesity (p = 0.4683)

No yes Total
no 62 (15.1%) 12 (12.2%) 74

Yes 348 (84.9%) 86 (87.8%) 434

Total 410 98 508

Hyperlipidemia (p = 0.0000)

No yes Total
no 67 (20.2%) 7 (4.0%) 74

Yes 256 (79.8%) 169 (96.0%) 434

Total 332 176 508

Smoking (p = 0.0087)

No yes Total
no 60 (17.4%) 14 (8.6%) 74

Yes 285 (82.6%) 149 (91.4%) 434

Total 345 163 508

p-test probability value calculated using the Chi-square independence test.
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rowing of the lumen. These results are partially by Zębik 
et al., who showed that patients with STeMI infarction 
with multivessel disease reported less smoking than 
in patients with single-vessel disease [22]. In addition, 
these conclusions were like those of studies carried out 
by Zielińska et al., the aim of which was to assess the risk 
factors for death in recent myocardial infarction after 
reaching the department of interventional cardiology. 
among patients who died in the first day of hospitali-
zation, nicotinism was reported less frequently [23].

another of the risk factors for ischemic heart dis-
ease is hyperlipidemia. based on the analysis of the col-
lected material, it was observed that patients who did 
not have a history of diagnosed and treated hyperlipi-
demia were characterized by a higher rate of treatment 
failure. In addition, significantly fewer deaths were 
found among people with diagnosed hyperlipidemia. 
This is probably because people with diagnosed hyper-
lipidemia are under constant medical supervision and 
take cholesterol-regulating drugs.

The results of the Multicenter Health Survey 
(WobaSZ) conducted in Poland in the period from 
2000 to 2005 showed lipid disorders in 70% of Poles 
above 18 years of age [24]. In turn, in studies con-
ducted by bachórzewska-Gajewska et al., among 200 
patients who underwent coronary angiography at the 
Invasive Cardiology Clinic of the Medical academy in 
bialystok in 2007, 60.8% of the respondents admitted 
having hypercholesterolemia and 9% of the examined 
patients were untreated. [25]

The results of the naTPol 2011 study proved that 
lipid metabolism disorders are the most frequent risk 
factor for ischemic heart disease in the general popu-

lation of adult Poles, and the incidence is nearly twice 
as high as the prevalence of hypertension and almost 
three times higher than the incidence of obesity. In 
addition, the results of the cited study indicate that 
in as many as 65% of patients’ hypercholesterolemia 
remains undiagnosed and therefore not treated [25].

In conclusion, the treatment of patients with myo-
cardial infarction has been one of the most serious 
challenges of medicine for many years. The success of 
treatment is determined by many factors, including 
the risk factors for ischemic heart disease, the time 
elapsed from the onset of symptoms to the beginning 
treatment, number and degree of coronary stenosis. 
The success of the treatment is also influenced by the 
activities of the whole group of people, ranging from 
the patient himself, through the primary care physi-
cian, the emergency medical team, to the cardiologist 
working in the hemodynamic laboratory. for these rea-
sons, it is important to promote all activities within 
the framework of broadly understood health educa-
tion aimed at the knowledge of risk factors for myocar-
dial infarction, as well as diagnosing the symptoms of 
myocardial infarction and the operation of the emer-
gency medical system itself.

Conclusions
among the analyzed behavioral and somatic factors, 

the risk factors for treatment failure in PCI patients were 
untreated hypertension, hyperlipidemia and negative 
history of cigarette smoking. The analysis of health 
behaviors and factors considered to be the risk of cor-
onary heart disease requires further research.
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ABSTRACT 
Background: The most effective way to prevent an increasing diabetic population lies in early detection of risk 
factors and diagnosis of carbohydrate metabolism disorders. 
Aim of the study: The study aimed at determining socio-economic variables, lifestyle behaviours and biologi-
cal factors differentiating patients with newly diagnosed diabetes from diabetes-free individuals.
Material and methods: assessment of diabetic vs. non-diabetic individuals was performed according to the 
american criteria issued by the Commission on Social Determinants of Health as well as the fInDRISC form, 
which helps identify patients who are at risk of developing type 2 diabetes on the basis of multi-factorial deter-
minants of its development. The research was conducted in 2018 among 1167 primary health care patients from 
lubuskie Voivodeship using a diagnostic survey method which interviewed the respondents according to the 
fInDRISC standard questionnaire. 
Results: The group of healthy patients was similar to the group of patients with newly diagnosed diabetes with 
respect to variables such as age (p=0.713), sex (p=1), place of residence (p=1), level of education (p=0.076), pro-
fessional activity (p=0.758), bMI (p=0.133), waist measurement (p=0.665), frequency of fruit and vegetables 
intake (p=0.572), frequency of taking hypotensive medications (p=0.176), frequency of diabetes occurrence in 
the family history (p=0.227) and physical activity (p=0.321).
Conclusions: early detection of carbohydrate metabolism disorders, with the use of standardised tools that 
assess diabetes development, appears to be essential in the prevention of this disorder. Therefore, there is a 
strong need to create a tool adjusted to socio-demographic factors such as geographical location, economic condi-
tions and lifestyle. additionally, active and massive screening for carbohydrate metabolism disorders in patients 
with a low risk of diabetes seems to be crucial in its prevention.

KEywORDS: patients, type 2 diabetes mellitus, prediabetic state
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Background
biopsychosocial determinants of diet-dependent 

disorders, including diabetes, generate a number of 
individual differences in predispositions, burdens and 
the course of the disease. being aware of the variables, 
especially in the area of economic status, life and work 
conditions, socio-cultural context, individual lifestyles 

or biological determinants, has huge preventive value. 
Recent decades have resulted in significant scientific 
progress in primary prophylaxis for type 2 diabetes, its 
treatment as well as presentation with coexisting dis-
eases and associated complications. although meas-
ures to circumvent the growing diabetes pandemic are 
being introduced and implemented worldwide, scientific 
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progress in the area of diabetes does not align with real 
world public health improvements to address the disease. 
over the past 30 years, the number of adults with diabe-
tes has quadrupled globally, increasing from 108 million 
in 1980 to 463 million in 2020, while the age-standard-
ised global prevalence has doubled from 4.7% to 8.5%. 
In the USa alone, one in 11 people was diagnosed as a 
diabetic [1], and expenditure on diabetes is among the 
highest of all spending for public health and in the health 
care sector. In europe, 59 million people are affected by 
the disorder and it is estimated that by 2045, the num-
ber will have increased to approximately 70 million. In 
Poland, the overall adult population of the country is 
28,891,100, of which 8.1% suffer from diabetes, mak-
ing up 2,344,600 individual cases of the disorder [2]. 

World economic analysis points out the high costs 
associated with the treatment of diabetes. Research from 
the US shows that it remains the most expensive chronic 
condition. a diabetic patient spends 2.3 times higher in 
treatment costs than their age and sex-related non-dia-
betic counterparts. It was reported that in 2017, one in 
four american dollars spent on medical care was spent on 
diabetes treatment [3]. Therefore, we can observe a real 
precipice between the development of effective measures 
to prevent and treat diabetes, and existing health care 
systems that have high treatment costs for the disease. 

Raising awareness about diabetes, particularly its 
prevention, has become a social challenge in the euro-
pean region. Diverse initiatives including the mobili-
sation of patients, health care workers, partners and 
decision-makers have not brought radical changes thus 
far. Therefore, supporting physical and social lifestyle 
changes has becoming increasingly important. assess-

ing the plethora of factors that influence the develop-
ment of diabetes requires a holistic approach. on the 
other hand, the impact of environmental and personal 
factors, which need to be addressed through coordinated 
and multi-sector approaches, is only possible when they 
are well-known and well-defined. The recognition of 
these factors will allow for the support of patients who 
are at high risk of diabetes at the national, regional and 
most importantly, local level. Urbanisation and soci-
oeconomic status are primary factors that influence 
disease indicators in research on diabetes prevalence, 
introducing interesting differences between population 
groups. after a diabetes diagnosis, there is an urgent 
need for the effective implementation of interventions. 

a complex approach to the development, manage-
ment and assessment of interventions promoting equity 
in the prevention and treatment of diabetes is necessary. 
In the US, social determinants of health (SDoH) have 
a huge impact on health inequities in health care [4]. 
The basic components of SDoH based on the conceptual 
framework of the CSDH (Commission on Social Deter-
minants of Health) include: (a) the socioeconomic and 
political context (e.g. the labour market, the educational 
system and political institutions including the welfare 
state), (b) structural determinants and socioeconomic 
position (e.g. income, education, occupation, social 
class, gender, race) and (c) intermediary determinants 
(e.g. material circumstances, social-environmental or 
psychosocial circumstances, behavioural and biologi-
cal factors, the health system as a social determinant 
of health). behavioural and biological factors include 
nutrition, physical activity, tobacco consumption, 
alcohol consumption and genetic factors [5]. (fig. 1)

6

The most important structural stratifiers and their proxy indicators include: Income, Education, 
Occupation, Social Class, Gender, Race/ethnicity.

Together, context, structural mechanisms and the resultant socioeconomic position of individuals are 
“structural determinants” and in effect it is these determinants we refer to as the “social determinants 
of health inequities.” The underlying social determinants of health inequities operate through a set 
of intermediary determinants of health to shape health outcomes. The vocabulary of “structural 
determinants” and “intermediary determinants” underscores the causal priority of the structural factors. 
The main categories of intermediary determinants of health are: material circumstances; psychosocial 
circumstances; behavioral and/or biological factors; and the health system itself as a social determinant. 

∏ Material circumstances include factors such as housing and neighborhood quality, consumption 
potential (e.g. the financial means to buy healthy food, warm clothing, etc.), and the physical 
work environment. 

∏ Psychosocial circumstances include psychosocial stressors, stressful living circumstances and 
relationships, and social support and coping styles (or the lack thereof). 

∏ Behavioral and biological factors include nutrition, physical activity, tobacco consumption and 
alcohol consumption, which are distributed differently among different social groups. Biological 
factors also include genetic factors.

The CSDH framework departs from many previous models by conceptualizing the health system itself 
as a social determinant of health (SDH). The role of the health system becomes particularly relevant 
through the issue of access, which incorporates differences in exposure and vulnerability, and through 
intersectoral action led from within the health sector. The health system plays an important role in 
mediating the differential consequences of illness in people’s lives.

Figure A. Final form of the CSDH conceptual framework
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The areas of influence are co-dependent rather than 
independent, which appears to be a significant differ-
entiating factor when considering interventions. SDoH 
has a significant influence on health and diabetes devel-
opment. Consideration of the influence of these fac-
tors on medical interventions for diabetes appears to 
be a priority as they might result in the improvement 
of prophylactic actions [6]. Diabetes is the fourth most 
prevalent health issue in lubuskie Voivodeship, right 
after diseases of the circulatory, musculoskeletal, con-
nective tissue and digestive systems [7]. Diabetes inci-
dence in lubuskie Voivodeship is shown in Tab. 1.

Despite advances in treatment and care for the 
disease, diabetes is still diagnosed too late. early 
identification of risk factors and carbohydrate metab-
olism disorders can be key in preventing the alarming 
increases in diabetic patients in Poland and worldwide. 

Aim of the study
The study aimed at determining socio-economic 

variables, lifestyle behaviours and biological factors 
differentiating patients with newly diagnosed diabe-
tes from diabetes-free individuals according to the 
american criteria issued by the Commission on Social 
Determinants of Health as well as the fInDRISC form, 
which helps identify patients who are at risk of devel-
oping type 2 diabetes on the basis of multi-factorial 
determinants of its development.

Material and methods

Study design
a fundamental aspect of the program was con-

ducting screening tests for diabetes in a population of 
working individuals with the highest risk of develop-
ing diabetes. The program received a positive review 
from the agency for Health Technology assessment and 
Tariff Systems (no. 8/2017 from January 16th, 2017).

Setting
The study was carried out from January to December 

2018 in Polish primary health care patients in Zielona 
Góra (lubuskie Voivodeship) as part of the “Health 
policy program of early detection and prevention of 
diabetes and its complications in professionally active 
people in lubuskie Voivodeship”. The program con-
sisted of 5 stages, with results analysed from the first 
stage which included familiarisation with the program 
inclusion criteria, identification of people with carbo-
hydrate metabolism disorders and preliminary quali-
fication for the program. The research was conducted 
in the Primary Health Care Clinic ‘Medkol’ in Zielona 
Góra. The opportunity to participate in the program 
was announced and advertised in local media and across 
health care institutions. all adults were permitted to 
take part in the research study by coming to the clinic 
and filling out the fInDRISC, RoDo and the research 
consent forms in the diabetes educational office in the 
presence of a nurse. If patients achieved ≥ 15 points, 
they were qualified for a oGTT (oral Glucose Toler-
ance Test) in a certified analytical laboratory with the 
use of fluorine plasma.

Participants
The inclusive criteria consisted of professional activ-

ity age ≥15, not being diagnosed with diabetes (at time 
of study), not having been subjected to diabetes screen-
ing tests in the last 12 months, consent for the research 
study, achieving ≥15 points in the fInDRISC test (high 
and very high risk of developing diabetes) and perform-
ing the oGTT. 

The research was carried out in compliance with 
the Declaration of Helsinki. before the examination, 
each participant was informed about the aim, the 
method and the possibility of withdrawal at any stage 
of the study. The patients were assured full anonym-
ity and freedom of participation. The research was 
conducted after receiving participants’ consents in  
writing.

Table 1. The number of patients by age group diagnosed with ICD-10 related to diabetes treated in the province lubuskie in 2017 [7].

Diagnosis of a disease 
entity ICD-10

Total number 
of people

Patient age ranges

0-18 19-29 30-39 40-49 50-59 60-69 70-79 ≥80

e10-e10.9 
Diabetes mellitus type 1

10,880 378 422 595 714 1 475 3,432 2,321 1,543

e11-e11.9 
Diabetes mellitus type 2

51,698 109 300 1,055 2,665 7,556 19,653 12,739 7,621

e12-e12.9 
Diabetes associated  
with malnutrition

28 0 0 1 2 3 11 6 5

e13-e13.9
other specific forms  
of diabetes

812 9 74 173 111 141 191 85 28

e14-e14.9  
Diabetes mellitus  
not specified

1,250 24 46 84 89 190 432 262 123

ToTal 56,821 451 713 1,626 3,089 8,205 20,982 13,553 8,202
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Variables
Variables were divided into two groups according 

to the CSDH criteria:
a. Structural determinants and socioeconomic posi-

tion – age, sex, level of education, professional 
activity and the place of residence

b. Intermediary determinants (behavioural and bio-
logical factors) – physical activity, frequency of 
fruit and vegetables intake, regularity of taking 
hypotensive medications, diagnosis of diabetes 
in the family history, bMI, waist measurement, 
oGTT results, increased glycaemia in the past.

Study size
a total of 1167 non-diabetics were included in the 

study. 124 of them achieved below 15 points in the 
fInDRISC questionnaire (healthy patients) and 1043 
scored 15 or more points, which meant they were at 
risk or high risk of diabetes development. In the lat-
ter group, 621 of the respondents were tested with 
the oGTT and 309 of them had a proper result while 
254 were found to have pre-diabetes syndrome and 58 
achieved results that were above normal, which indi-
cated diabetes (unhealthy patients).

The study compared a group of 58 diabetics to a 
group of 58 healthy patients who were randomly cho-
sen for the study (out of 124 individuals who achieved 
a result below 15 points in the fInDRISC question-
naire). The schematic for the group selection is shown 
in the fig. 2.

figure 2 Schematic of the sample selection of the study.

The study was carried out using a diagnostic survey 
method and an interviewing technique with the use of 
a standardised fInDRISC questionnaire and a propri-
etary questionnaire for collecting socio-demographic 
data. To calculate bMI, a medical scale and a centime-
tre tape were used. The fInDRISC questionnaire was 
created by finnish scientists, who were the authors of 
a first in europe and the world national Program of 
Diabetes Prevention designed on the basis of the Data 
sources/measurement results of a randomised research 
study called the finnish Diabetes Prevention Study. It 
was a tool to estimate the risk of diabetes occurrence 
in the next 10 years. The fInDRISC questionnaire 
consists of 8 questions concerning age, bMI, waist 
measurement, physical activity, fruit and vegetables 
intake, taking hypotensive medications and improper 
level of glucose detected on an empty stomach (i.e. 
fasting). If the result is below 7 points, it is estimated 
that the risk of diabetes is low (1 in 100 patients may 
develop diabetes). If the score is 7-11 points, the risk 
is slightly elevated and 1 in 25 patients will develop 
diabetes. If the score is in the range of 12-14 points, 
the risk is moderate which means that 1 in 5 patients 
will develop the disorder. If the score is between 15-20 
points, the risk is high and 1 in 3 patients will suf-
fer from diabetes while a score above 20 means very 
high risk and every second patient is likely to develop  
the disorder [8].

The questionnaire is very specific and responsive, 
and is recommended by the International Diabetic fed-
eration to be used in population programs. It is available 
as an electronic form on the IDf website in various lan-
guage options. What is more, patients who had a score 
of 15 points or higher on the fInDRISC questionnaire 
were tested with oGTT in a certified analytical labora-
tory with the use of fluoride plasma. Currently, the Pol-
ish Diabetes association (PTD) does not recommend 
testing glycated haemoglobin (Hba1c) as a diagnostic 
measure for diabetes because it is not standardised in 
Polish laboratories. The oGTT was carried out, with-
out the earlier limitation of carbohydrate intake, in the 
morning, on an empty stomach, in rested patients and 
after a night’s sleep. The two-hour interval between 
intake of 75 g of glucose liquid and blood sample col-
lection was spent with patients resting. Glucose con-
centration marking was done on venous blood plasma 
[9]. Results of the oGTT were assessed by the nurs-
ing coordinator of a program who specialises in dia-
betology. Patients at risk of diabetes were referred to 
a diabetes clinic in primary health care institutions. 
Patients with a pre-diabetes syndrome were qualified 
to a second stage of the program while healthy individ-
uals were advised on healthy lifestyle approaches and 
modification of diabetes risk factors.

Statistical analysis
Correlation of qualitative variables in groups was 

calculated with the use of the Chi-squared test (with 
Yates’ correction for tables 2x2) or fisher’s test if the 
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expected multiplicity values were low. The correlation 
of quantitative variables in both groups was obtained 
by Student’s t-test (if the variable displayed a nor-
mal standard distribution) or Mann-Whitney’s test 
(if not normally distributed). The correlation of qual-
itative variables in three or more groups was assessed 
by anoVa variance analysis (if the variable displayed 
standard distribution in these groups) and Kruskal-
Wallis test (if not a standard distribution). The nor-
mality of the variables’ distribution was calculated 
with the Shapiro-Wilk test. The analysis assumed sta-
tistical significance at the level of 0.05. Therefore, 
values below 0.05 were interpreted as significant cor-
relations. analysis was performed in the R program,  
version 3.5.3. [10].

Results

Participants
The group of healthy respondents consisted mostly 

of people over 64 (37; 63.79%) and those between 
55-64 (12; 20.69%) and who were residents of cities 
(49; 84.48%). The group of patients with newly diag-
nosed diabetes showed similar statistics – these can 
be viewed in Tab. 2.

Analysis of structural determinants and 
socioeconomic position

It was found that age, sex, place of residence, edu-
cation and professional activity did not differentiate 
patients who had or did not have diabetes (Tab. 2).

Intermediary determinants – analysis of 
behavioural and biological factors

The group of healthy individuals was similar to the 
group of those with newly diagnosed diabetes with 
respect to variables including bMI (p=0.133), waist 
measurement (p=0.665), frequency of fruit and vege-
tables intake (p=0.572), regularity of taking hypoten-
sive medications (p=0.176) and cases of diabetes in the 
family (p=0.227). for bMI, obese individuals consti-
tuted the largest group among both healthy respond-
ents (79.31%; 46) and diabetics (91.38%; 53). for waist 
measurement in both groups, measurements of over 102 
cm for men and over 88 cm for women were the most 
common (84.48%; 49 of the healthy group and 89.66%; 
52 of diabetics). Respondents in both groups did not 
perform any physical activity for at least 30 minutes 
a day (94.83%; 55 of the healthy group and 87.93%; 
51 of diabetics). Most respondents consumed fruit 
and vegetables daily (62.07%; 36 in the healthy group, 
55.17%; 32 in diabetics) and took hypotensive medi-
cations (56.90%; 33 of the healthy group and 70.69%; 
41 of diabetics) (Tab. 3).

non-diabetic individuals (healthy) differed signifi-
cantly from diabetics only with regard to oGTT results 
(p<0.001) and level of glycaemia (p=0.001). Diabetic 
patients displayed higher oGTT results at the ‘0’ and 
‘120’ minute periods, and also more frequently showed 
higher results of glycaemia in the past compared to the 
healthy group (Tab. 3). The median oGTT level at the 
‘0’ minute time in diabetics was 127 mg/dl (min-max; 
83-229) compared to 93 mg/dl (min-max; 33-99) in 
non-diabetics. The median oGTT at 120 minutes was 
225 mg/dl (min-max; 83-351) in diabetics and 94 mg/

Table 2. analysis of determinants between healthy and diabetic respondents in reference to socioeconomic variables.

Variables Healthy patients
n=58

Patients with newly 
diagnosed diabetes

n=58
Total p*

age

< 45 years 5.17% (3) 8.62% (5) 6.9% (8)

0.713
f

45-54 years 10.34% (6) 4 (6.90%) 8.62% (10)

55-64 years 20.69% (12) 15 (25.86%) 23.28% (27)

> 64 years 63.79% (37) 34 (58.62%) 61.21% (71)

Sex
Women 43.10% (25) 25 (43.10%) 43.10% (50) 1

chi2
Men 56.90% (33) 33 (56.90%) 56.90% (66)

Place of residence
City 84.48% (49) 50 (86.21%) 85.34% (99) 1

chi2
Village 15.52% (9) 8 (13.79%) 14.66% (17)

education

basic 3.45% (2) 17.24% (10) 10.34% (12)

0.076
chi2

Vocational 24.14% (14) 18.97% (11) 21.55% (25)

Secondary 50% (29) 50% (29) 50.00% (58)

Higher 22.41% (13) 13.79% (8) 18.10% (21)

Professional activity

Working 27.59% (16) 29.31% (17) 28.45% (33)
0.758

f
Pensioner 67.24% (39) 62.07% (36) 64.66% (75)

Disability Pensioner 5.17% (3) 8.62% (5) 6.9% (8)

legend: chi2 – Chi-squared test, f – fisher’s test (low expected values in the table).
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Table 3. analysis of determinants between healthy and diabetic respondents in reference to selected variables of the fInDRISC questionnaire.

Variables Healthy patients
n=58

Patients with newly 
diagnosed diabetes

n=58
Total p*

bMI

normal weight 3.45% (2) 0% (0) 1.72% (2)
0.133

f
overweight 17.24% (10) 8.62% (5) 12.93% (15)

obesity 79.31% (46) 91.38% (53) 85.34% (99)

Waist circumference

M < 94 cm
W < 80 cm

3.45% (2) 1.72% (1) 2.59% (3)

0.665
f

M 94-102 cm 
W 80-88 cm

12.07% (7) 8.62% (5) 10.34% (12)

M > 102 cm 
W > 88 cm

84.48% (49) 89.66% (52) 87.07% (101)

Physical activity at least 30 
minutes a day

Yes 5.17% (3) 12.07% (7) 8.62% (10) 0.321
chi2

no 94.83% (55) 87.93% (51) 91.38% (106)

eating fruit and vegetables
Daily 62.07% (36) 55.17% (32) 58.62% (68) 0.572

chi2
Irregularly 37.93% (22) 44.83% (26) 41.38% (48)

antihypertensive drugs
no 43.10% (25) 29.31% (17) 36.21% (42) 0.176

chi2
Yes 56.90% (33) 70.69% (41) 63.79% (74)

Diabetes in the family

no 25.86% (15) 36.21% (21) 31.03% (36)

0.227
chi2

Yes: at grandfather’s or cousin’s 36.21% (21) 22.41% (13) 29.31% (34)

Yes: at the parent,  
siblings or child

37.93% (22) 41.38% (24) 39.66% (46)

legend: bMI – body mass index, chi2 – Chi-squared test, f – fisher’s test, M – man, W – woman.

Table 4 analysis of determinants between healthy patients and diabetic patients with respect to oGTT results and glycaemia level

Variables Healthy patients
n=58

Patients with newly 
diagnosed diabetes

n=58
Total p*

oGTT
0 min
[mg/dl]

M±SD 91.09±9.43 126.22±23.55 108.66±25.1

<0.001
nP

Median 93 127 98.5

Quartiles
(Q1-Q3)

89-96 109.75-137.5 92.75-127

oGTT
120 min
[mg/dl]

M±SD 96.78±23.75 228.58±44.08 159.08±74.66

<0.001
P

Median 94 225 135.5

Quartiles
(Q1-Q3)

78.25-114.75 204.75-259.25 93-221.75

elevated glycaemia in 
previous examinations

no 63.79% (37) 31.03% (18) 47.41% (55) 0.001
chi2

Yes 36.21% (21) 68.97% (40) 52.59% (61)

legend: p = normality of variance, parametric analysis, Student t-test, nP – no normality of variance, non-parametric analysis, Mann-Whitney’s test, M – mean, 
SD – standard deviation.

and economic factors may have a significant impact 
on determining an individual’s health condition and 
their health care experience in terms of accessibility 
and overall results [11]. With respect to this, based on 
the CSDH model, it was found that it is essential to 
examine the socioeconomic, behavioural and biologi-
cal variables that differentiate diabetes from non-dia-
betes patients.

Key results
The comparative analysis of socioeconomic, behav-

ioural and biological variables showed no significant dif-
ferences between the two participant groups (diabetic 

dl (max-min; 53-139) in the healthy examinees. The 
latter had glucose levels on an empty stomach at levels 
below 70 mg/dl, which does not meet the criterion for 
pre-diabetes or diabetes conditions, but requires fur-
ther observation for carbohydrate metabolism disor-
ders (Tab. 4).

Discussion
Many aspects of medical care lack regular and sys-

tematic assessments of social and economic situations 
of patients including education levels, professional sta-
tus or household income. This is a concern as social 
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and non-diabetic). The only difference was detected 
in oGGT and glycaemia results. The levels of both of 
these indicators was higher in diabetes patients com-
pared to healthy participants.

Interpretation

Structural determinants and socioeconomic 
position

a Healthy People 2020 goal for the diabetes health 
indicator is to “reduce the disease and economic bur-
den of diabetes mellitus, and improve the quality of 
life for all persons who have, or are at risk for diabe-
tes” [12]. In the US, social determinants of health are 
being increasingly recognised for their relationship to 
the soaring incidence of type 2 diabetes [13]. Clark et al. 
suggested that social determinants of health and dia-
betes need to be considered when focusing on improv-
ing diabetes outcomes [12]. 

There is a plethora of research showing a relation-
ship between social determinants of health and health 
condition among diabetes patients. Kollannoor-Samuel 
et al. found that those with lower socioeconomic sta-
tus were more likely to have higher Hba1c [14]. osborn 
et al. showed that higher Hba1c is associated with low 
health literacy [15]. In a study by Pirdehghan et al., 
problematic health literacy could increase the chance 
of uncontrolled diabetes by more than three times 
[16]. Socioeconomic status was a statistically signifi-
cant independent predictor of mortality and morbid-
ity for adults with type 1 diabetes in a study by Scott 
et al. [17]. other researchers have reported that lower 
levels of education and income were found to be asso-
ciated with higher mortality among diabetic individu-
als [18,19]. Moreover, there are studies which indicate 
particular socio-demographic factors as predisposing 
for diabetes occurrence. for example, Suwannaphant 
et al. showed that individuals who were of the female 
gender, of old age and low educational attainment were 
vulnerable to diabetes mellitus [20]. 

This self-reported study differs, however, from the 
research cited above, as it focused on comparing socioec-
onomic variables between healthy and diabetic patients 
de novo. The results displayed no significant correlations 
between age, sex, place of residence, level of education 
and professional activity. It might be slightly surpris-
ing, but suggests that the risk of diabetes might be the 
same regardless of socio-demographic determinants or 
professional activity. However, proving this hypothesis 
requires further studies. The presence of no socioeco-
nomic differences may also be explained by the screen-
ing method used in the research (only non-diagnosed 
patients volunteered). It is highly probable that if we 
had compared a group of diagnosed diabetics affected 
by the disorder for many years with healthy individu-
als, the socio-demographic differences would have been 
detectable. However, the aim of the research was differ-
ent. The results suggest that a deeper consideration is 
needed for the relevance and necessity of regular mass 

screening examinations to detect carbohydrate toler-
ance disorders in adult patients at a primary health care 
level irrespective of age, sex, place of residence or pro-
fessional activity. We suggest the fInDRISC question-
naire and the oGTT, which are also recommended by 
the Polish Diabetes association as successful diagnostic 
tools in detecting carbohydrate intolerance disorders 
[9] and may be prescribed by nurses and doctors as a 
self-examination. It is also advised to educate patients 
how to use the tools and how to evaluate their own risk 
of diabetes development.

Behavioural and biological factors

The data collected showed that both study groups 
were dominated by obese respondents whose waist 
measurement exceeded 102 cm in men and 88 cm in 
women, who do not participate in any physical activi-
ties at least 30 min a day, take hypotensive medicines 
and who are genetically predisposed to diabetes due to a 
family history of the disease. Inadequate physical activ-
ity accompanied with poor dietary habits are associated 
with the development of obesity and type 2 diabetes 
mellitus [21]. Many current type 2 diabetes interven-
tions focus on biologic and behavioural factors, such as 
symptoms, diet and physical activity [13] because life-
style and health behaviours determine human health 
to the highest degree [22]. a lot of studies have shown 
that patients with chronic diseases including diabetes 
mellitus are characterised by a higher level of pro-health 
behaviours when compared to healthy individuals. The 
fact of being chronically ill motivates patients to adjust 
their behaviours. for example, Juczyński showed that 
the average rate of pro-health behaviours was higher in 
a group of diabetics than in healthy adults [23]. another 
example is a study by Kurpas et al. which demonstrated 
that diabetes patients had the highest rates of pro-
health behaviours when compared to patients suffering 
from circulatory and nervous system diseases. More-
over, the results achieved were related to the external 
health locus of control (i.e. a patient’s belief that their 
health is dependent on other peoples’ actions, partic-
ularly those of medical staff) [24]. by analysing bMI, 
waist measurement and physical activity, it might be 
concluded that the level of pro-health activities was 
not high in both groups examined in the self-study, 
although most patients were already on hypotensive 
medicines (suffering from one chronic disease) and were 
aware of genetic predispositions towards diabetes. It 
is quite likely that newly diagnosed diabetes patients, 
while being supported by proper education from health 
care professionals, will be motivated to change their 
lifestyle behaviours in the future and change their bio-
logical parameters. However, validating the hypothe-
sis would require further analysis.

Limitations of the study
The study was limited by the fact that the number 

of study groups was low and that it was only carried 
out in one voivodeship.
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Conclusions
1. early detection of carbohydrate metabolism dis-

orders with the use of standardised tools, which 
assess the development of diabetes in patients, 
seems to be an essential factor in diabetes pre-
vention.

2. There is a strong need for the development of a 
tool tailored to modifiable socio-demographic 
factors such as geographical location, economic 
status and lifestyle.

3. Screening for carbohydrate metabolism disorders 
in people with a low risk of diabetes development 
might constitute a key preventive measure.
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ABSTRACT 
Background: nurses and midwives are currently facing new challenges at work related to the epidemiological 
situation caused by the occurrence of a new SaRS-CoV-2 pathogen. an immediate concern during the pandemic 
is a complete shortage of publications or research concerning safety procedures for the medical staff.
Aim of the study: The aim of the study was to examine the factors affecting work safety for nursing and mid-
wifery teams, to raise awareness about those risks, and gain the knowledge to minimize occupational risk in 
the pandemic era.
Material and methods: The research group consisted of 550 professionally active nurses and midwives who 
were interviewed with the use of surveys. The author’s survey questionnaire contained 33 questions, including 
13 open and 20 closed ones. 
Results: The medical staff usually felt safe at work 73.8% of the time (406); however, 7.5% (41) of the respondents 
always declared that positive feeling. The sense of safety at work in relation to the CoVID-19 pandemic decreased 
to 82.5% (454). occupational and epidemiological training was attended by 73.45% (404) of the staff. However, 
only 57.6% (317) of them were instructed on how to proceed with a patient suspected of having a CoVID-19 
infection, while 42.40% (233) were not. The respondents who did not take part in the training felt less secure 
more frequently (p < 0.05) than the trained ones. The respondents who were provided with increased accessibil-
ity to the personal protective equipment (PPe), rarely experienced a decrease in their sense of safety at work. 
Conclusions: The sense of safety at work among medical staff undoubtedly depends on regular training on 
health and safety measures during epidemiological crises. Participation in training sessions about the proce-
dures connected with CoVID-19 endangerment significantly increases the sense of safety at work. Guarantee-
ing the accessibility of PPe daily also substantially influences the feeling of security among the active medical 
staff who face increased danger from CoVID-19 transmission. 
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Background
Direct exposure to patients and their bacterial flora 

is an inevitable and constant threat for nursing and mid-
wifery teams. both professions are regularly subjected 
to physical, biological, and chemical dangers. biological 
pathogens include prions, viruses, protozoans, bacteria, 
fungi, and parasites [1]. These harmful biological agents 
might enter the human body through direct skin contact, 
inhalation, exposure to blood, and bodily excretions. 

The viability of pathogens on various objects is mostly 
unknown, and will likely increase in duration [2].

Taking into consideration a long and hidden course 
of some occupational diseases caused by viruses infect-
ing the nursing staff, the bibliography on the subject 
contains a lot of articles. The most common viral expo-
sures include the actions of hepatotropic viruses (HbV, 
HCV), human immunodeficiency virus (HIV), tubercu-
losis, and flu-like viruses [3,4].



65Variables modulating the sense of safety in nurses and midwives facing epidemiological endangerment of CoVID-19

Medical Science Pulse 2020 (14) 3

Since 2020, the number of dangerous agents at work 
for the medical staff has been expanded to include 
the SaRS-CoV-2 virus, which causes CoVID-19 dis-
ease. The first case was noted in Wuhan in China on 
31st December 2019 [5,6]. SaRS-CoV-2 is an alarming, 
almost unknown, and highly infectious pathogen, which 
might constitute the reason for the development of an 
occupational disease [7]. 

building awareness of the exposure risk at work and 
the knowledge of proper procedures to minimize these 
risks are two crucial elements for workplace safety for 
staff in health centers. The functional organization 
of the workspace also directly influences the sense of 
accomplishment and safety [8], which correlates directly 
with the quality of work.

Safety, according to Maslow, is a basic human need 
manifested by the lack of fear of one’s health and life. It 
is influenced by the work environment and its organiza-
tion [8]. among many studies on the subject, Z. Prażak 
identifies the most important factors which affect work 
safety in medical institutions, which include educational 
enterprises, update training about current standards 
and post-exposure proceedings, procedure verifications, 
workplace organization, providing the staff with the 
PPe, and work ergonomics [8]. The research by a. Garus 
et al. in 2009, who examined the nursing staff prac-
tices, revealed that the knowledge about the routes 
that infections spread and work safety rules are not 
sufficient [9].

What is more, K. Kosonóg et al. in 2010 found that 
the knowledge of asepsis and antisepsis is also not 
adequate, proving that only 60% of the respondents 
were aware of the ayliffes’ hand washing technique 
[10]. finally, Z. Prażak et al. showed in 2017 that the 
knowledge of work safety measures among nurses is 
also low [11,12].

In the face of the danger due to the SaRS-CoV-2 
exposure, it is extremely vital to increase the sense 
of safety at work by introducing the epidemiological 
procedures and guidelines published on the website of 
the Ministry of Health [13]. Such universal procedures 
include the post-exposure proceedings and health care 
of a patient suspected of being infected or with con-
firmed infection with SaRS-CoV-2; disinfection of 
air in the rooms where the risk of infection by SaRS-
CoV-2 virus is possible; proper application of the PPe 
by the staff taking care of the infected or suspected 
infection by SaRS-CoV-2 virus patients, and protec-
tive masks [14].

european Centre for Disease Prevention and Con-
trol first published an official document related to the 
prevention and control of the infections while caring 
for CoVID-19 patients in medical institutions on 2nd 
february 2020 [15]. The document contains regula-
tions connected with staff training and points out the 
necessary PPe as well as makes employers responsible 
for controlling the effectiveness of the training and 
proper usage of the PPe [16].

The organization of staff training for nurses and 
midwives in the field of occupational safety belongs to 
the responsibilities of an employer. This responsibility 
was stated in the Regulation of the Ministry of econ-
omy and labour issued on 27th July 2004 [17]. accord-
ing to the regulation, first staff training ought to be 
given to an employee before starting a job, and then 
periodically, at least every five years [18,19].

The responsibility for the application and adherence 
to the procedures in a health institution lies in the peo-
ple holding coordinating and overseeing positions and 
an epidemiological nursing specialist. The same rules 
ought to be applied in the situation of a new epidemi-
ological danger [20], such as the appearance of SaRS-
CoV-2, which causes CoVID-19. Those responsible are 
the Department of Health Inspection, the Ministry of 
Health, and the World Health organization (WHo), 
that are tasked with formulating new epidemiological 
procedures and guidelines for nursing and midwifery 
staff. The knowledge of the regulations and proper 
access to the PPe has a significant impact on decreas-
ing the in-company infection occurrence and increas-
ing the safety of patients and therapeutic teams that 
provide health services.

Aim of the study 
The primary purpose of the work was to demon-

strate the need to improve the quality of work for teams 
of nurses and midwives by raising their awareness about 
the risks at work, knowledge of the principles of mini-
mizing occupational risk in the pandemic era. 

To achieve this aim, we studied the sense of safety 
among the nursing and midwifery staff related to the 
actions undertaken by the employers in the areas such 
as accessibility to the Personal Protective equipment 
(PPe), epidemiological and health and safety training 
as well as rules of proceeding with a patient suspected 
of being infected by CoVID-19.

Material and methods

Study design
The research was carried out from March to april 

2020 among the medical staff endangered by patients 
who might be carrying or be infected by SaRS-CoV-2.

Settings
epidemiological restrictions and lack of opportuni-

ties to cooperate with local health centers made access 
to medical staff difficult and limited. Therefore, the 
questionnaire was sent via online platforms, which are 
commonly used by nurses and midwives.

The procedure for accessing the survey question-
naire was regulated by the rules and was only possi-
ble after being accepted by the administrator of each 
group. The publication of the questionnaire on the 
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forum for each group had prior administrative con-
sent to the research. 

The consent to participate in the survey was vol-
untary and anonymous. The study was carried out in 
the spirit of the Declaration of Helsinki, dated in 1975 
and amended in 2000 as well as Good Clinical Practice. 

Data sources/measurement
The method used in the study was a diagnostic sur-

vey with the use of an author’s survey questionnaire. It 
contained 33 questions; 13 open and 20 closed ones; 27 
– single choice and six multiple-choice ones.

The questionnaire was divided into three parts. The 
first part was aimed at obtaining socio-demographic 
data, the level of education, working hours, workplace, 
and work duties (questions 1–10). The second part was 
designed to assess the level of work safety before the 
CoVID-19 pandemic. Questions 11–21 aimed to exam-
ine the awareness of professional risks and fears con-
nected with starting the job, the frequency of hand 
disinfection and washing as well as changing protective 
gloves and personal clothes into workwear. Question 
14 was to check the sense of safety at work. Question 
15 aimed to get access to the information connected 
with regular health, safety, and epidemiological train-
ing provided by the employers. The third part of the 
questionnaire contained questions related to work con-
ditions at the time of CoVID-19 endangerment (ques-
tions 22–33). 

Questions 22–24 were directly connected with work 
during CoVID-19 pandemic and the training on the 
procedures of how to take care of a patient suspected 
of being infected by the virus (question 22). The ques-
tions were designed to collect the information about 
whether employers increased the access to the PPe and 
whether the situation connected with CoVID-19 had 
any impact on the level of the sense of safety among 
nurses and midwives. Questions 29–31 investigated 
the fear of going to work and performing regular work 
duties during the pandemic.

Participants
The entering criteria of the participation in the 

research included age over 18, the license to prac-
tice nursing or midwifery, professional activity, 
being employed in the place where there is a risk of 
CoVID-19 epidemiological danger, and the consent 
to the research.

The exclusion criteria consisted of the lack of work 
activity, staying professionally inactive at the time of 
the CoVID-19 pandemic, and the lack of consent for 
participation in the study.

There were 550 participants qualified for the study, 
of whom 35.5% were aged 41–50. Most of the respond-
ents were nurses, 95.6% (526), among whom 2.2% 
(12) were male. The group of midwives constituted 
4.36% (24) of the examinees. 54.9% (302) of the nurses 
and 2.36% (13) of the midwives declared work experi-
ence longer than 20 years. Senior nurses and midwives 

amounted for 57.27% (315) of all the respondents, while 
20.50% (113) worked fewer than five years in the pro-
fession. for 19.09% (105) of the nurses and 1.45% (8) 
of the midwives, it was their first year of work experi-
ence. Most of the respondents, 83.09% (457), worked 
in one place. 14.9% (82) of the nurses and 0.72% (4) 
worked in two places. 0.72% (4) nurses and 0.36% (2) 
midwives worked in three workplaces. 0.81% (1) nurse 
worked in four workplaces. 46.4% (249) of the respond-
ents had a university degree: 96.4% (240) nurses and 
3.6% (9) midwives. The level of vocational education 
was not specified by 2.36% (13) respondents. The title 
of specialist was indicated by 42.2% (232) respondents: 
96.55% (224) nurses and 3.44% (8) midwives. The big-
gest group of the respondents worked in hospital wards 
– 58.5% (320), and among them, the largest group com-
pleted specialization – 46.56% (149) (Tab. 1).

Table 1. Socio-demographic data of the respondents (n = 550).

Variables n %

age, years

20–30 years old 113 20.50

31–40 years old 97 17.60

41–50 years old 195 35.50

over 50 years old 145 26.40

Gender
women 538 97.80

men 12 2.20

education

medical secondary school 68 12.70

associate degree 220 41.00

master degree 249 46.40

Specialization
yes 232 42.20

no 318 57.80

Profession
nurse 526 95.60

midwife 24 4.40

Work experience

1–5 years 113 20.50

6–10 years 51 9.30

11–20 years 71 12.90

over 20 years 315 57.30

Workplace

primary Health Clinic/Centre 178 32.54

specialist’s clinic 43 7.86

hospital ward 320 58.50

the eR 9 1.65

long-term nursing home care 35 6.40

residential home 15 2.74

nursing facility 3 0.55

hospice 11 2.01

others 37 6.76

n – number of respondents, % – percentage in reference to all respondents.

Statistical methods
The research calculations were made with the use 

of the R software environment for statistical comput-
ing – version 3.6.0, PSPP software for analysis, and MS 
office 2019. The probability value was presupposed at 
the level of p  =  0.05. The variables stated at the nomi-
nal scale were analyzed with a chi-squared test. If the 
conditions did not allow for a chi-squared test, then the 
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fisher’s test was applied for tables bigger than 2x2. The 
choice of the test was determined by the distribution of 
the variables verified by Shapiro–Wilk normality test.

Results

Descriptive data
The results of the survey revealed that 73.8% (406) 

of the respondents felt safe at their workplace (nurses 
96.06%, 390; midwives 3.94%, 16). only 6.5% (36) 
declared that they never felt safe (nurses 94.44%, 34; 
midwives 5.56%, 2) (fig. 1).

figure 1. Sense of security of respondents at work (%). 

73.45% (404) of the respondents confirmed their 
participation in the trainings on health, safety, and 
epidemiological procedures (nurses: 98.26%, 387; mid-
wives: 0.42%, 17) while 36.7% (202) took part in such 
trainings every 2 years (nurses: 95.54%, 193; mid-
wives: 4.45%, 9). However, 20.4% (112) of the staff 
were not provided with such training by their employ-
ers at all (nurses: 95.54%, 107; midwives: 4.46%, 5). 
other forms of training included on admission train-
ing, paper version training, cursory training or the 
training only when the risk arose and was attended by 
6.2% (34) of all the surveyed (nurses 94.1%, 32; mid-
wives: 5.9%, 2) (Tab. 2).

Table 2. Regularity of training at work among the research group.

Health and Safety and epidemiological training n %

at least once a year 197 35.8

every two years 202 36.7

never 112 20.4

every five years 5 0.9

others 34 6.2

total 550 100

n – number of respondents, % – percentage in reference to all respondents.

once a year, 35.81% (197) persons took part in the 
training (nurses 95.94%, 189; midwives 4.06%, 8). In 
this group, 74.11% (146) nurses and 2.54% (5) midwives 
almost always felt safe. Despite training once a year, 
5.08% (10) of the nurses never felt safe. In a group of 
medical staff that were trained every two years, they 
mostly felt safe 71.78% (145) for nurses and 5 (2.47%) 
for midwives. among 95.54% (107) nurses and 4.46% 
(5) midwives who never had training, those that felt 

mostly felt safe were 33.49% (71) nurses and 3.57% (4) 
midwives (Tab. 3). 

Table 3. Detailed distribution of the sense of safety, depending on 
the training.

 Sense of safety  
at work

Frequency of Health and Safety  
and epidemiological training

at 
least 
once 

a year

every 
two 

years

every 
five 

years
never others

n (%) n (%) n (%) n (%) n (%)

ever

nurses
21

(10.66)
10

(4.95)
0

(0)
5

(4.46)
0

(0)

midwives
3

(1.52)
2

(0.99)
0

(0)
0

(0)
0

(0)

mostly yes

nurses
146

(74.11)
145

(71.78)
0

(0)
71

(63.39)
23

(67.65)

midwives
5

(2.54)
5

(4.47)
2

(40)
4

(3.57)
2

(5.88)

mostly no

nurses
12

(6.09)
26

(12.87)
3

(60)
23

(20.54)
5

(14.71)

midwives
0

(0)
1

(0.5)
0

(0)
0

(0)
0

(0)

never

nurses
10

(5.08)
12

(5.94)
0

(0)
8

(7.14)
4

(11.76)

midwives
0

(0)
1(0.5)

0
(0)

1
(0.9)

0
(0)

respondents 
in this group

nurses
189

(95.9)
193

(95.54)
3

(60)
107

(95.54)
32

(94.12)

midwives
8

(4.1)
9

(4.46)
2

(40)
5

(4.46)
2

(5.9)

n – number of respondents, % – percentage in reference to all respondents 
in this group.

The analysis dependence between the training and 
their regularity and the sense of safety in the research 
group showed that the influence of regular training in 
the field of safety was statistically vital p < 0.05 (Tab. 4). 
The average level of sense of security increased with the 
frequency of training. Persons trained in health, safety, 
and epidemiological procedures once a year had a sig-
nificantly higher level of security compared to respond-
ents undergoing training every two years (M = 2.96, 
SD = 0.62 vs. M = 2.80, SD = 0.64, p < 0.001). In contrast, 
people undergoing training every two years had a higher 
level of sense of security compared to those undergoing 

Table 4. Dependence between the sense of safety and the frequency 
of Health and Safety and epidemiological training. 

Health and Safety 
and epidemiologi-

cal training
χ2 df p M SD Me

95% CI

low top

The 
sense of 
safety  
at work

once a year

20.83 2

<0
.0

01

2.96 0.62 3.00 2.87 3.05

every two 
years

2.80 0.64 3.00 2.71 2.89

less than 
every two 

years
2.68 0.68 3.00 2.57 2.78

χ2– test statistics, df – degree of freedom, p – probability value, M – average, 
SD – standard deviation, Me – median, CI – confidence interval.
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training less than every two years (M = 2.80, SD = 0.64 
vs. M = 2.68, SD = 0.68, p < 0.001) (Tab. 4).

The analysis of the results concerning the change 
in the sense of safety connected with the CoVID-19 
pandemic showed that in most of the respondents, the 
sense of safety decreased to a level of 82.5% (454). only 
16.5% (91) of them claimed that the sense of safety at 
work was not changed during the pandemic. 

57.6% (317) of all the respondents were trained 
at work in matters of new procedures connected with 
CoVID-19 occurrence; nurses 94.95%, (301); midwives 
5.05%, (16), whereas 42.4% (233) were not (nurses: 
96.57%, 225; midwives: 3.43%, 8) (Tab. 5). 

Table 5. Detailed data from training and changes in the safety of 
nurses and midwives.

Changes in the sense 
of safety

COVID-19 procedure training

yes no
n % n  %

decrease
nurses 233 77.4 200 85.84

midwives 14 87.5 7 3

no change
nurses 66 21.9  22 9.44

midwives 2 12.5 1 0.43

others
nurses 2 0.66 3 1.29

midwives 0 0 0 0

respondents 
in this group

nurses 301 94.95 225 96.57

midwives 16 5.05 8 3.43

n – number of respondents, % – percentage in reference to all respondents 
in this group.

Respondents who had no opinion (0.9%, 5) regarding 
the sense of safety at work during the pandemic were 
excluded from further analysis (Tab. 6–8).

Respondents undergoing training in CoVID-19 
procedures significantly less often felt a decrease in 
the sense of security compared to people who did not 
undergo such training and significantly more often 
felt the lack of change in the level of perceived safety 
(p  =  0.001) (Tab. 6).

Table 6. Statistically significant differences between the sense of 
safety and the CoVID-19 procedure training in the research group.

Variables
The COVID-19 

procedure training Test 
results

yes no

The change 
in the sense 
of safety

decrease
n 247 207

χ2 = 13.462 
df = 2 

p = 0.001

% 77.9% 88.8%

no change
n 68 23

% 21.5% 9.9%

The sum  
of all the answers

n 315 230
–

% 100% 100%

χ2 – test statistics; df – degree of freedom; n – number of respondents; 
p – probability value.

The accessibility to the PPe provided by an employer 
before the pandemic outbreak was estimated at the fol-
lowing levels: protective gloves – 99.09% (545); uni-
forms – 52.91% (291); protective glasses – 25.64% (141); 
protective head caps – 23.82% (131); shoe protectors 

– 14.36% (79); face masks – 7.82% (43). Interestingly, 
1.09% (5) of the respondents claimed they were not 
supplied with the PPe at all.

after the occurrence of biological endangerment 
of CoVID-19, according to the examinees, the acces-
sibility to the PPe increased in 35.5% (195) of the 
cases (nurses 95.38%, 186; midwives 4.62%, 9), was the 
same in 28.9% (159) (nurses: 96.23%, 153; midwives 
3.77%, 6), and in the opinion of 35.6% (196) of them, it 
decreased (nurses: 95.41%, 187; midwives: 4.59%, 9). 

The analysis of the results collected in the study 
indicated the impact (p < 0.05) between the accessibil-
ity to the PPe at the time of the CoVID-19 pandemic 
and the change in the sense of safety. along with the 
increase in the availability of PPe, respondents signifi-
cantly less often felt a decrease in the sense of security 
due to the CoVID-19 epidemic (Tab. 7).

Table 7. Dependence between the change in the sense of safety 
caused by CoVID-19 and the increase of accessibility to the PPe.

Variables

The accessibility to 
the PPE at the time of 
COVID-19 pandemic Test 

results
in-

creased
no 

change
de-

creased

The change 
in the sense 
of safety 
caused by 
CoVID-19

decreased
n 150 122 182

χ2 = 22.594 
df = 4 

p = 0.001

% 76.9% 76.7% 92.9%

no change
n 43 35 13

% 22.1% 22% 6.6%

The sum  
of all the answers

n 193 157 195

% 100% 100% 100%

χ2 – test statistics; df – degree of freedom; n – number of respondents; 
p – probability value.

among the respondents who noticed a decrease in 
the sense of safety at the time of the CoVID-19 pan-
demic, 86.1% (391) were afraid of going to work. How-
ever, in those whose sense of safety did not change, 
47.3% (43) did not experience the fear. The analysis of 
the results collected in the study indicated the impact 
(p < 0.05) between the change in the sense of safety and 
the fear of going to work in the research group (Tab. 8).

Table 8. The results of the respondents’ assessment in the change 
of the sense of safety vs. fear of going to work and performing pro-
fessional duties during the CoVID-19 pandemic.

Variables

The change in the 
sense of safety caused 

by COVID-19
Test 

results

decreased no change

fear of going 
to work caused 
by CoVID-19

yes
n 391 48

χ2 = 54.838 
df = 2 

p = 0.001

% 86.1% 52.7%

no
n 63 43

% 13.9% 47.3%

avoiding 
professional 
duties because 
of CoVID-19

yes
n 96 22

χ2 = 0.419 
df = 2 

p = 0.811

% 21.1% 24.2%

no
n 358 69

% 78.9% 75.8%

χ2 – test statistics; df – degree of freedom; n – number of respondents; p – 
probability value.
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among the respondents 21.60% (119) avoided going 
to work (nurses: 94.96%, 113; midwives: 5.04%, 6), 
while 78.40% (431) did not (nurses: 95.82%, 413; mid-
wives 4.18%, 18). 

The analysis of the results collected in the study 
indicated no influence between the change in the sense 
of safety at the time of CoVID-19 and avoiding profes-
sional duties (p > 0.05) (Tab. 8).

Discussion
The current epidemiological situation connected 

with the occurrence of the new pathogen SaRS-CoV-2 
creates new challenges for medical staff as nurses and 
midwives. The rapid outbreak of the pandemic reveals 
a lack of proper publications and research concerning 
safety procedures for these professions. Due to the epi-
demiological and pandemic situation in Poland, sci-
entific research in this area is in the initial phase of 
implementation.

Key results
The study shows the sense of safety among the 

nursing and midwifery staff is related to the actions 
undertaken by the employers in the areas such as acces-
sibility to the Personal Protective equipment (PPe), epi-
demiological and health and safety training as well as 
rules of proceeding with a patient suspected of being 
infected by CoVID-19. 

a decrease in the sense of security was felt by trained 
and untrained people, but the decline in the sense of 
security was less pronounced in those who had received 
such training. People who felt a decrease in their sense 
of security during the CoVID-19 pandemic were afraid 
to go to work. In contrast, a change in the sense of secu-
rity did not affect avoiding professional duties. 

The accessibility to the PPe at the time of the 
CoVID-19 pandemic has an influence on the change 
in the sense of safety.

Interpretation
Safety at work is closely related to the notion of 

professional risk. It is defined as the appearance of 
endangerment of unexpected events and factors at 
work. employers, regardless of the workplace, ought 
to guarantee the performance of professional duties in 
the conditions which ensure safety and protect workers 
from a negative impact of biological agents [21,22]. To 
effectively protect employees from a disease, it is com-
pulsory to provide them with proper work conditions, 
the PPe, and regular training on new procedures [23]. 
The self-reported results of the research on training 
among medical staff were similar to those collected by 
a. Dyk-Duszyńska in 2013. Those results revealed that 
only 68.81% of the nurses were trained on the proce-
dures related to the prevention of professional endan-
germent to potentially infectious materials [24]. both 
studies show the lack of sufficient training among med-
ical staff. The nurses surveyed in 2010 by Jarosik also 

identified the need for improving their knowledge and 
the benefits of participating in regular training [25]. 

The self-reported study showed that 73.45% of 
the respondents felt safe at work. The report of the 
poll carried out in 2014 confirmed that 87% of Poles 
felt safe at their workplace [26]. Since the outbreak of 
CoVID-19, 82.5% of the nurses claim that their sense 
of safety decreased and that it was dependent on train-
ing. Participation in the training had a positive impact 
on the feeling of professional security. It suggests that 
the number of professional health, safety, and epide-
miological training should be increased. Well-trained 
employees will use the PPe properly if supplied. accord-
ing to the guidelines issued by the european Centre for 
Disease Prevention and Control, 2000/54/eC directive, 
to prevent CoVID-19, the primary PPe should include 
face surgical masks, protective gloves, uniforms, and 
glasses [27]. The highest risk of CoVID-19 infection 
occurs when there are basic PPe and prophylaxis short-
ages [28,29]. In light of the research, the quantity of the 
PPe correlates positively with the sense of safety among 
medical staff. It might be, then, concluded that art. 
2376 § 1 of The labour Code, which makes an employer 
responsible for providing an employee with proper PPe 
was not met [30]. Shortages of PPe and proper training 
might potentially influence the number of CoVID-19 
infections and deaths among nursing staff. The situa-
tion actually took place in Italy, where 97 doctors and 
26 nurses died of CoVID-19 [31].

nurses and midwives, according to the employment 
laws, might withdraw from their work duties in case of 
not being provided with proper work conditions or when 
their mental and physical state does not allow for safe 
duty fulfillment [32]. avoiding work and work duties is 
one of the elements of professional burnout. by taking 
into consideration the median age of the respondents 
(41±50) and work experience (57.3%, >20 years), it may 
be concluded that the respondents in this study have 
already experienced burnout. The research by a. Sad-
omska et al. carried out in 2014 showed that the syn-
drome is mostly found in nurses between their 10th to 
19th years of working in the profession [33]. The sense 
of safety in daily work was normally at a high level and 
accompanied 73.8% of the respondents in our study. 
only 6.50% claimed to have never felt safe. after the 
CoVID-19 outbreak, the sense of safety decreased in 
82.50% of the surveyed. lack of a sense of safety is 
a stress factor, which affected 96% of the respondents 
in the study by b. Trętkiewicz in 2008 [34]. accord-
ing to the self-reported study, a low sense of safety 
was found in 82.5% of the nurses and midwives. but, 
although 80.4% of them were afraid of going to work 
because of CoVID-19, only 21.60% admitted to hav-
ing avoided professional duties. Performing the job 
and its duties in such a situation may only be the result 
of a high sense of obligation in the staff and apply-
ing effective techniques of stress management, which 
otherwise could affect work absence [35]. Therefore, 
it might be assumed that, together with a prolonged 
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epidemiological situation, the ability of stress man-
agement may decrease, and the aversion to daily work 
duties and work absence will increase.

Limitations of the study
The main limitations of the study were the epide-

miological restrictions, which enabled direct inter-
views. However, online polling allowed surveying 
a  larger group of respondents than it was initially 
assumed.

 by taking into account multiple aspects in the 
study (employer’s duties, organization, and participa-
tion in training on health, safety, and epidemiological 
CoVID-19 procedures, accessibility to the PPe, the sense 
of safety at the time of pandemic), this may constitute 
a sound basis for further studies in the subject.

Recommendations
The study aimed at answering the question, to what 

degree the measures undertaken by the employers in 
the area of occupational and procedural training at the 
time of the pandemic, as well as the application of the 
PPe, influence the sense of safety in nurses and mid-
wives. The results collected might be preliminary to 
further studies at the time of the CoVID-19 pandemic. 
They might also indicate the main issues experienced in 
these two medical professions, which may help develop 
a consistent system and supporting procedures as well 
as training programs to improve the quality of work in 
such dangerous situations.

The results of the research might strengthen the 
structure of the comprehensiveness of nursing services, 
which might also have a positive impact on the qual-
ity of patient care at the time of the pandemic. It may 
also improve the quality of medical services as well as 
the level of patients’ satisfaction. 

1. In order to achieve a higher, satisfactory level of 
security among medical personnel, the recom-
mendations of the Ministry of Health regarding 
the implementation of epidemiological proce-
dures and training should be met. The num-
ber of training sessions in epidemiological and 

health and safety training should be increased 
in nurses and midwives.

2. To monitor the sense of safety in the work of 
nurses and midwives, standard tools should be 
implemented. The systematic use of standard-
ized tools will enable a thorough examination 
of factors that reduce the sense of security and 
improve these areas.

3. In order to minimize the negative effect of 
a decrease in the sense of security, nursing teams 
and midwives should be given constant access to 
psychological support in the workplace. 

4. employers and the Ministry of Health should pro-
vide both professional teams with unrestricted 
access to PPe regardless of the place of work. 
nursing teams and midwives should not agree to 
work without sufficient PPe protection.

Conclusions
1. The regularity of training connected with 

CoVID-19 and epidemiological procedures as 
well as health and safety at work influence the 
sense of safety among nurses and midwives. Due 
to the CoVID-19, a significant decrease in the 
sense of security has been observed, especially 
among untrained persons. 

2. along with the occurrence of the epidemiologi-
cal endangerment due to CoVID-19, nursing and 
midwifery teams declare a substantial decrease 
in the sense of safety at work. 

3. Decreased accessibility to the PPe negatively 
influences the sense of safety at work. The 
reduced sense of security indicates that nurs-
ing teams and midwives do not have sufficient 
access to PPe. 

4. The decrease in the sense of safety at work caused 
by CoVID-19 significantly influences the anxiety 
of going to work. However, it has no clear statis-
tical impact on work performance. This means 
that Polish nursing teams and midwives have 
a strong sense of duty and are professional.
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ABSTRACT 
Background: Dizziness, numbness, and paresthesia of upper limbs are common symptoms in patients who 
undergo physiotherapy. Most of the symptoms are caused by neurological and skeletomuscular diseases. Sub-
clavian steal syndrome is a rare case of such symptoms.
Aim of the study: This study aimed to analyze how to proceed with symptomatic patients suspected of sub-
clavian steal syndrome.
Material and methods: Medical documentation was used.
Case report: a 69-year-old patient, long term cigarette smoker, with the anamnesis of spine surgery due to 
discopathy, atherosclerosis of the lower extremities, and hypertension was referred to our hospital due to exac-
erbation of coronary artery disease. During his stay in the cardiac department, after smoking a cigarette, he 
felt pain and numbness in his left arm. He began intense movement of this hand, and then lost consciousness. 
a difference in pulse filling and blood pressure between the upper extremities was noted. In a duplex Doppler 
study, reversal flow in the left vertebral artery due to stenosis of the left subclavian artery was found. angio-
CT of the head vessels confirmed a significant stenosis of the proximal left subclavian artery. The patient was 
referred for further treatment to a Vascular Surgery Clinic.
Conclusions: The subclavian steal syndrome is a rare cause of dizziness and paresthesia of the upper extrem-
ities. Physiotherapy procedures on the affected limb can exacerbate neurological symptoms. It is easy to iden-
tify the disease based on differences in pulse amplitude and blood pressure between upper limbs. Diagnosis 
should be established before proceeding with physiotherapy, due to the fact that some procedures can worsen 
the patient’s condition.

KEywORDS: subclavian steal syndrome, dizziness, paresthesia
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tebral artery. The term was introduced by fisher in 
1961 in his commentary to Reivich`s article, who first 
connected symptoms of transient ischemic attack 
with retrograde blood flow through vertebral artery  
[1,2]. 

Background
Subclavian steal syndrome (SSS) is a phenom-

enon causing retrograde flow in an ipsilateral ver-
tebral artery due to stenosis or occlusion of the 
subclavian artery, proximal to the origin of the ver-
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If the subclavian stenosis exists proximal to the ver-
tebral artery branch, there is a chance of reverse blood 
flow from the brain circulation (Circle of Willis) and a 
stealing phenomenon can occur [3]. Due to retrograde 
flow from the contralateral vertebral and basilar arter-
ies into the low-pressure ipsilateral upper extremity 
artery, vertebro-basilar insufficiency symptoms appear. 
exercises of the upper limbs increase the blood flow 
to the muscles and steal it from the brain. Therefore, 
during upper extremity exertions, symptoms of arm 
fatigue, cerebral ischemia, and reduced blood flow in 
the occipital cortex can occur. a left subclavian steno-
sis may also provoke angina symptoms in patients after 
a successful coronary artery bypass grafting (CabG) 
with the left internal mammary artery (lIMa) [4].

Despite the subclavian stenosis, most patients are 
asymptomatic, and the SSS is an incidental finding or 
a differential diagnosis in patients with a pulse deficit 
or a systolic blood pressure difference of greater than 
20 mmHg between the arms [5]. If there is isolated ste-
nosis, the likelihood of symptoms is less than in other 
vascular beds. Most common symptoms are arm claudi-
cation, consisting of exercise induced arm pain, pares-
thesia or fatigue [6]. only 5.3 % of patients experience 
neurological symptoms [7]. Vertebrobasilar hypoperfu-
sion can result in visual disturbances, dizziness, ataxia, 
vertigo, dysarthria, or syncope. 

The most common etiology of SSS is an atheroscle-
rotic plaque, mostly in patients with multiple comor-
bidities. SSS symptoms may indicate a very high 
cardiovascular risk for atherosclerotic complications, 
such as myocardial infarction and brain stroke [8]. In 
other cases, the subclavian stenosis or occlusion may 
be caused by arteritis, inflammation due to radiation 
exposure, compression syndrome, fibromuscular dys-
plasia, or less often, aortic dissection, Takayasu’s dis-
ease, giant cell arteritis, or thoracic outlet syndrome [9]. 
an anomalous connection of the left subclavian artery 
to the pulmonary artery in d-transposition of the great 
arteries was also described as a rare case of SSS [10]. The 
prevalence of SSS is approximately 0.6 to 6,0%, mostly 
in older patients. Males are more affected compared to 
females by a ratio of about 2 to 1 [11]. The left subclavian 
artery is more likely to be affected than the right [3].

Due to advances in medical science, people live 
longer, resulting in increased medical and rehabilita-
tion needs. The risk associated with pharmacother-
apy is high, hence attention is being given to a wider 
application of physical therapy methods [12]. for many 
patients, rehabilitation is a chance to return to normal 
activity and an optimum quality of life. The largest group 
referred for rehabilitation are patients with root pain, 
and spine disorders [13]. Patients with cervical radic-
ulopathy often present with complaints that include 
pain, numbness, and paresthesia of upper limbs. SSS 
should merit consideration as one of the differentials 
in the evaluation of a patients with such symptoms.

Medical diagnostic classifications focus on identi-
fication of disease are determined by physicians. Rec-

ognition of risk factors for certain medical conditions 
impacts the physical therapy interventions. The phys-
ical therapist, before embarking upon a therapy plan, 
must determine whether the patient’s condition is 
appropriate to start exercises. Therefore, in some cases 
of SSS, the patient should be immediately referred for 
other medical investigation and treatment, prior to 
any physical therapy. 

Aim of the study
This study aimed to analyze how to proceed with 

symptomatic patients suspected of subclavian steal 
syndrome.

Material and methods
The medical documentation of a patient hospital-

ized in December 2019 in the Department of Cardiol-
ogy at Saint elisabeth Hospital in biala was used. The 
patient’s consent to publication was obtained.

Case report
a 69-year-old patient, with familial anamnesis of 

atherosclerosis, a long-term cigarette smoker, osteoar-
thritis of the spine, atherosclerosis of the lower extrem-
ities for twenty years (fontaine IIb), hypertension for 
fifteen years, and a five-year history of coronary artery 
disease, was admitted to the Cardiac Department due 
to episodes of exercise induced angina (Canadian Cardi-
ovascular Society class II) to undergo diagnostic tests. 
There was no history of stroke or myocardial infarction. 
on admission, the patient reported episodes of fainting 
and dizziness (lasting for few minutes), as well as numb-
ness in the left arm, worsening after exercise, especially 
during arm rising. These symptoms began four months 
prior to admission, worsening over that period. 

In the physical examination he was hemodynami-
cally stable, with an increased arterial blood pressure of 
153/96 mmHg; a 20 mmHg difference in blood pressure 
between both upper extremities, and weak pulse in the 
left radial artery, was noted. The results of the labora-
tory tests (morphology, fasting blood sugar level, cre-
atinine, electrolytes, TSH) where within normal values; 
the elevated cholesterol and lDl level indicated a high 
cardiac risk. The resting eCG did not show any abnor-
malities. The bruce exercise treadmill test (XScribe 6.25, 
Trackmaster) was aborted in the third minute due to 
angina, there were no ST-T wave abnormalities noted.

During his stay in hospital, after smoking a ciga-
rette, the patient began to feel numbness and pain in 
the left hand. He started shaking this hand intensely 
and making rotational movements in the ipsilateral 
shoulder joint, losing consciousness as a result.

Duplex Doppler examination of the major arteries 
of the neck was performed (arietta V70, aloka, Hitach, 
Japan). It revealed 80% narrowing of the lumen in the 
right internal carotid artery, retrograde flow in the left 
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vertebral artery, and a difference in the flow spectrum 
between radial arteries (fig. 1). The angio-CT of the 
cranial vessels (brightspeed S, General electrics, USa) 
confirmed a high-grade atherosclerotic stenosis (up to 
75% of the surface area) of the proximal left subclavian 
artery before the vertebral artery departed (fig. 2). The 
right internal carotid artery was also obstructed to 65% 
of the surface area.

figure 1. Doppler flow spectrum in radial and vertebral arteries.  
a – Right vertebral artery. b – Retrograde flow in the left vertebral 
artery. C – Right radial artery. D – Reduced flow in the left radial artery.

Source: the author.

Discussion
Patients suffering with SSS are found among those 

referred for rehabilitation with spine and limb symp-
toms. The disease may occur when a significant stenosis 
in the subclavian artery compromises distal perfu-
sion to the vertebral, axillar, or internal mammary 
artery. The result is a pressure gradient favoring rever-
sal blood flow (retrograde flow) in the vertebral artery 
distal and ipsilateral to the subclavian stenosis [1]. arm 
claudication is the most common complaint, coexist-
ing with exercise induced arm pain and fatigue [14]. 
The real prevalence of the disease is still unknown, 
but it has been estimated between 0.6-6% [7]. Phys-
iotherapy procedures on the upper limb, by reducing 
arterial resistance and increasing blood flow to the 
arm muscles, can exacerbate neurological symptoms. 
In rare circumstances reverse flow of vertebral artery 
may cause vertebrobasal ischemic attack [9]. The diag-
nosis in such cases is of utmost importance, since the  
character of the pathological process determines the 
treatment policy.

one-sided pain in the upper limb accompanied by 
numbness and weakness, intensifying especially after 
exercise, should raise the suspicion of SSS. a differ-
ence in amplitude of pulses and in systolic blood pres-
sure of more than 20 mmHg between arms is a simple 
and cost-efficient diagnostic screening test. Doppler 
ultrasound of the extracranial arteries is the test of 
choice for SSS confirmation. Visualization of stenosis, 
or more often, reversal flow in the vertebral artery at 
rest or arm exercise, facilitates accurate diagnosis [15]. 
angio-CT or angio-MR finally confirm the narrowing 
of the subclavian artery, and often show the coexist-
ing narrowing of the carotid arteries [7]. Subclavian 
artery angiography remains the gold standard to con-
firm the diagnosis. These tests are necessary before 
planning surgical treatment. 

Dizziness, numbness, and paresthesia of upper limbs 
are common in patients who undergo physiotherapy. 
Physical therapy of a patient with missed diagnosis 
or misdiagnosis of SSS may provoke symptoms, and 
can cause deterioration of their condition. Therefore, 

figure 2. a high-grade proximal stenosis in the left subclavian 
artery (arrow).

Source: the author.
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amplitude of pulse on both radial arteries, and blood 
pressure on both upper extremities, should be carefully 
observed before qualifying patients with neurological 
symptoms for physiotherapy.

The implementation of appropriate treatment is 
important because, in many cases, atherosclerotic 
lesions in patients with symptomatic SSS also affect 
other vascular areas, such as coronary and cerebral 
circulation. Therefore, SSS can be a marker of cardi-
ovascular risk in a population that will benefit from 
aggressive secondary prevention. according to the rec-
ommendations of the european Society of Cardiology, 
every patient requires pharmacotherapy, antiplatelet 
therapy, aggressive lipid management, and lifestyle 
modifications [8]. Incidental subclavian stenosis, in 
the absence of symptoms, even if reversal flow in the 
vertebral artery is demonstrated, rarely requires revas-
cularization. In patients with symptomatic SSS, sub-
clavian artery endovascular angioplasty with stenting 
gives the best clinical results, with low surgical risk [16]. 
In other cases, the traditional surgical approach can be 
used. Technical success of the percutaneous approach 
can be achieved in 90% of cases, with five-year patency 
rates of 85% [17,18]. longer or more complex occlusions 

in the subclavian artery are usually qualified for sur-
gical treatment to by-pass the stenosis or occlusion of 
the subclavian artery.

In our case, subclavian steal syndrome of the left 
subclavian artery, accompanied by stenosis of the right 
internal carotid artery, was diagnosed. The patient has 
been scheduled for optimal medical treatment. acetyl-
salicylic acid, a statin, and antihypertensive drugs were 
prescribed. He was advised to stop smoking immedi-
ately. He was also qualified for further treatment and 
follow-up in the Department of Vascular Surgery.

Conclusions
Dizziness, numbness, and paresthesia of upper 

extremities occur in subclavian steal syndrome. Phys-
ical exercise of the upper limbs may provoke symp-
toms, or even induce a stroke. The difference in pulse 
amplitude and blood pressure between upper limbs is 
a simple test which should be performed on patients 
who are being qualified for physiotherapy. Diagnosis 
must be established before proceeding with physiother-
apy, due to the fact that some procedures may worsen 
the patient’s condition.
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ABSTRACT 
Contemporary world events are demonstrating the need to embrace and further develop tele-health options for 
assessment and delivery of biopsychosocial healthcare services. This is now possible, given advances in com-
munication technologies allowing virtual connections of medical personnel with constituents, as well as nec-
essary, in light of recent challenges posed by infectious conditions and growing needs for travel restrictions, 
social distancing, and isolation of large portions of populations. Moreover, the opportunity to virtually connect 
with persons through ubiquitous computer-based and handheld communication devices allows comprehensive 
care provision to include underserved areas, where restricted, walk-in access to brick-and-mortar establish-
ments has long been recognized as a limiting factor in healthcare. This review examines evolving approaches 
of tele-healthcare, with a specific focus on telemedicine as a bridge between traditional, in-person approaches 
to diagnose and treat medical conditions and new healthcare opportunities developing to meet changing soci-
etal needs. The three purposes of the review are: discuss background information, with a brief look at policy 
and procedure guiding applications of tele-techniques in healthcare practices; identify relevant scientific stud-
ies to show the breadth of new evidence-based research for telemedicine practices; and, discuss challenges for 
the further development of telemedicine as healthcare systems in the United States evolve to meet current and 
projected healthcare needs.

KeywORdS: telemedicine, tele-healthcare, tele-techniques, virtual communication technologies, integrated 
primary care-behavioral healthcare, mental health
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and triage systems [3]. In the United States, persons 
experiencing symptoms are told to avoid, if possible, 
going to the hospital emergency room and to first call 
the doctor or clinic before showing up in person; fol-
lowing a consultation and diagnosis, persons with less 
than severe symptoms are advised to isolate at home. 
Telemedical services are increasingly being utilized and 
developed to handle these initial communications with 
patients as well as a wide variety of needed follow-ups. 
while many of the adjustments made to healthcare are 
being forced by the logistics of COVID-19 treatment 
and care, the further development of tele-procedures 
is expected to continue to reshape the biopsychosocial 
delivery of services beyond the current crisis and into 
the future [4–6].

Background
The need for healthcare to be responsive to environ-

mental concerns has never been greater. As this arti-
cle is being written, challenges for healthcare providers 
are growing exponentially, with calls for wide-ranging 
solutions to meet unprecedented needs posed by the 
novel coronavirus – COVID-19 [1]. Among these con-
cerns are: more efficient testing procedures to pinpoint 
virus spread, community containment and contact trac-
ing strategies to isolate hot spots of contagion [1,2], and 
nuanced implementation of strategies to minimize iat-
rogenic effects of widespread economic disruption. In 
addition, the need to better protect first-responders and 
front-line medical personnel has been pushing the use 
of virtual communication for remote diagnoses, advice, 
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Telemedicine and Growth  
of Tele-healthcare

Telemedicine includes the use of information and 
communication technology devices to deliver profes-
sional services across geographical distance and time 
[7,8]. while the concept of telemedicine has been dis-
cussed as potentially useful in practice for decades 
[9,10], the continuing lack of empirical validation for 
tele- techniques, overall, has led many physicians to 
move cautiously toward modification of traditional 
practice guidelines. In short, not all physicians have 
been convinced that patients would be well served (not 
to mention better served) by significant alterations of 
traditional face-to-face interactions occurring inside 
brick-and-mortar establishments [11]. The circum-
stances prompting the use of tele-techniques, however, 
has now changed with the exigencies of the COVID-
19 crisis. Against the backdrop of ever-rising health-
care costs [12], projected shortages of professionals to 
meet growing healthcare challenges [13], and increas-
ing needs to manage chronic health-related condi-
tions [13], physicians are being encouraged to consider 
whether more rapid incorporation of telemedicine into 
medical practices is warranted [1].

Consumer-demand issues are also driving the mar-
ket toward the adoption of tele- techniques in healthcare 
[14]. Use of virtual technologies outside the realm of 
healthcare has become common and familiar; phones are 
now computers, and comparison shopping has become 
an everyday activity for many people. Research shows 
that consumers now expect choices and often look 
beyond price to range of services offered [15]. The 
healthcare industry has shown sensitivity to this trend, 
with hospitals and physicians developing and using 
websites to advertise and gauge demand. In turn, just 
as retail consumers have shown a preference for com-
prehensive business systems – consider walmart and 
Amazon, the ultimate one stop shops – consumers in 
the healthcare marketplace are now similarly begin-
ning to look for comprehensive care provision. As an 
example, the development of integrated primary care-
behavioral healthcare (pCBH) models over the last dec-
ade in the United States has broadened many medical 
service delivery practices to include psychological and 
social forms of care previously ignored or accessed 
only through off-site referrals by medical practitioners 
[16,17]. The more comprehensive pCBH systems have 
provided choice for persons with mental health issues, 
who still rely on physicians as a first line of defense [18]. 
Rather than not knowing where else to go or having no 
choices, though, data now show that persons in need of 
mental health interventions can and do search online 
for inclusive service delivery, where medical, psycho-
logical and social care are accessible in a single practice 
[19,17]. The pCBH systems have been early in the move 
to adopt virtual care delivery, sometimes using tele-
health techniques to facilitate service delivery onsite 
but, more typically, using tele-techniques such as vid-

eoconferencing when too few professionals are avail-
able onsite and services must be accessed and shared 
across virtual space [16]. The sharing of resources has 
been particularly relevant for rural areas, where medical 
and mental health professionals are in great demand, 
although there are shortages of psychiatrists and psy-
chologists in many urban areas, as well [20]. As mental 
illness is now recognized as a leading cause of disabil-
ity [21], and the conjoint presence of mental and phys-
ical health problems affects one in four persons in the 
United States [22], a persuasive argument can be made 
that use of tele-techniques offers potential to alleviate 
suffering and aid in provision of treatments for a sig-
nificant number of people.

These shifts in societal needs and consumer expec-
tations toward a virtual consumer market for medical 
services have recently been supported by reformula-
tions of policy by professional organizations [23,12], 
resulting in a broader range of practitioner credentials 
approved for tele-practice modalities [17]. In March 
2020, the United States federal government, under 
the direction of the president, declared that COVID-
19 represented a national emergency and invoked the 
National emergencies Act (NeA) to temporarily loosen 
restrictions on use of telemedicine and telehealth inter-
ventions, broadly defined [1]. Among those profes-
sionals moving quickly to incorporate and/or further 
expand use of tele-techniques were physicians, psychi-
atrists, psychologists, nurses, counselors, and social 
workers, with additional professionals (e.g., occupa-
tional therapists) operating under the aegis of inte-
grated practices [10]. This rush to market for virtual 
service delivery has not, however, been ignored or qui-
etly accepted by all healthcare professionals. editorials 
and commentary in medical circles have been issued 
and note the continuing need to hold the empirical line 
for science to guide the direction and future develop-
ment of telemedicine [24,25]. This response is con-
sistent with the NeA, which holds as a first principle 
that national emergency responses must strike a bal-
ance between public health and individual rights and 
insure that interventions are evidence-based through 
scientific studies and not representative of political  
concerns [1].

Telemedicine Practice Areas
As tele-service provision is relatively new, overall, 

literature reviews to gauge its use and effectiveness 
typically cover studies across various uses of the term 
tele-. for example, a search for the term “telemedicine” 
in medical databases results in research-based articles 
for telemedicine [26], but also articles for tele-health 
[27,10,28], tele-rehabilitation [29,30], e-consults [31], 
eHealth [8], mHealth [32], and tele-practice [33]. Sim-
ilarly, a search for “telemedicine” across science and 
health literature databases, in general, results in studies 
that employ such comprehensive terms as technology-
driven interventions [34], information and commu-
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nication technology devices [35], innovative assistive 
technologies [36], and digital health interventions [37]. 
This abbreviated list does not include research for men-
tal health issues, typically covered under such terms as 
tele-psychology [38] and tele-mental health [39,40], nor 
does it address studies increasingly identifying roles in 
virtual delivery of mental health services by practition-
ers (e.g., social workers) operating as behavioral health 
providers [16,17]. for purposes of clarity, this overview 
will use the term telemedicine and primarily focus on 
studies clearly indicative of use of tele-techniques for 
medically-directed interventions.

Research literature made available since the dec-
laration of the pandemic by the world Health Organi-
zation on March 11, 2020 [41] highlights evidence for 
when telemedicine service delivery might be useful 
as stand-alone or adjunctive therapies and, further, 
defines areas of medical practice for which telemedicine 
may not be appropriate [23,42]. An overview of these 
recent, evidence-based studies shows that tele-inter-
ventions are useful in: allergy/immunology practices 
[8]; cancer and radiotherapy treatments [43]; chronic 
respiratory disease treatment [44]; palliative care for 
parkinson’s and neurocognitive disorders [45]; and, 
treatment, monitoring, and/or rehabilitation of per-
sons with cardiovascular conditions [46], type 2 dia-
betes [47,43]), stroke conditions [48], asthma [42], and 
chronic obstructive pulmonary disease [49]. further, 
recent studies have supported the use of telemedicine 
techniques in ophthalmology [25], treatments of opi-
oid use disorder [50], chronic pain care [51], anxiety 
and depression [52], and in post-trauma treatments 
within a primary care-behavioral health framework of 
integrated care [17]. In addition, tele-techniques have 
been shown to be efficacious: for children [53], adoles-
cents [54,55], and adults of all ages [43]; in urban [43] 
as well as rural areas [56]; for medical [47], psycholog-
ical [52], and social problems [57]; with acceptance by 
clinicians [58], nurses [59], and clients and their car-
egivers [58,44]; when used in primary care [23] and 
home settings [60]; and, for acute [17], postacute [61], 
and long term care [56].

In addition to treatment outcome studies, the tele-
medicine literature also covers a wide variety of prac-
tice issues as providers share knowledge for what needs 
attention. Assistive-technology needs of caregivers are 
discussed to support aging-in-place and independent 
living in light of the burgeoning and coming need for 
long-term care based on population aging [36,13]. Stud-
ies are available that call for “reimagining” medical edu-
cation [5, p. 1127] and how best to prepare nurses for 
the “uncharted waters” of the COVID-produced “trans-
formed workplace” [59, p. 288]. Issues such as licens-
ing [8], ethics of practice [44], and reimbursement for 
specialty consultations outside of the “traditional inpa-
tient consult structure” are discussed [31, p. 399] and 
provide insight for providers on how to best move for-
ward. An examination of rural-urban disparities in 
care gives insight into the potential of tele-techniques 

to address perceived inequities in mental health care 
practice [62]. Some authors have provided in-depth 
examinations for what tele-techniques work in their 
practices – yes: smartphone monitoring in cardiology 
emergencies [46]; no: “breaking bad news” in an oncol-
ogy setting [23, p. e879]. In an insightful commentary 
entitled, “Telemedicine: The unsung corona warrior”, 
issues in the legal, technological, financial, ethical, and 
scientific domains were discussed as barriers that must 
be addressed before telehealth can reach its full poten-
tial [25]. It seems apparent that this burgeoning litera-
ture, albeit perhaps as a result of societal restrictions 
somewhat limiting access to traditional care, attests 
to a growing interest in tele-healthcare options. This 
cannot be determined at the present, however, and will 
most likely not be determined until the pandemic ends 
and full empirical assessments of the new treatment 
modalities are conducted.

Challenges for Telemedicine
There are numerous issues to address before use of 

tele-techniques can become the “new normal”. There is 
an expressed need for training and education, neces-
sary to manage complex aspects of technology of tele-
healthcare, although data exist showing that technology 
issues diminish for healthcare personnel with a higher 
frequency of usage [58]. Nonetheless, depending on the 
type of technology involved, virtual service delivery 
may require the assistance of an IT (information tech-
nology) person to set up and manage equipment used 
[16]. This is an issue with synchronous (i.e., real time) 
connections in a supervised setting, such as when vid-
eoconferencing allows face-to-face connections within 
a provider system; even with commercially-available 
programs designed for virtual connections, training 
for personnel responsible for scheduling and execut-
ing sessions [58], as well as a knowledgeable person to 
upload program updates and troubleshoot disconnec-
tions (e.g., during power surges and outages), may be 
useful. Similar technology concerns surround asynchro-
nous communications, defined as automated and pre-
programmed content of computer-based applications, 
when store-and-forward health provider information 
and remote-patient monitoring [8] are administered 
within practices by persons without backgrounds in 
information technology areas. Both synchronous and 
asynchronous issues are compounded when service 
delivery involves direct-to-consumer care and clients 
located offsite use their own equipment [8]. Although 
most people today have access to and know how to 
use smart phones, the types of technology involved in 
healthcare delivery, with stringent standards for such 
practice issues as informed consent and confidential-
ity, are often complex and beyond the capabilities of 
many consumers. This is particularly true for older 
adults, who are making gains in the virtual world but 
still lag behind younger persons in utilization of inter-
net-based technologies [63,64].
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A similar issue involves the non-uniform access in 
the United States to broadband, a problem highlighted 
through the pandemic by unmet needs of adults work-
ing remotely and children attending internet-based 
classes. An often cited advantage of tele-communi-
cations for healthcare is provision of services in rural 
areas, where access to brick-and-mortar institutions is 
restricted. Although phone service and internet-based 
computer connections have improved greatly in recent 
years and communication devices meeting healthcare 
standards (i.e., computers, laptops, tablets) are increas-
ingly affordable, access is still limited or completely 
unavailable in many remote areas [62].

There are also practice issues associated with tele-
health that may require further resolution, such as when 
boundaries overlap and professionals working in inter-
disciplinary settings adhere to different sets of prac-
tice guidelines [16]. while physicians are most often 
the acknowledged leaders of telemedicine teams, there 
are other providers working in close association with 
physicians, sometimes as employees but also through 
consultations, who may have their own guidelines for 
practice and ability to seek reimbursement for services 
rendered. One would think that the practice guide-
lines for different disciplines should be consistent in 
instances of team treatments of clients – for example, 
in primary care-behavioral health integrated practices 
– but preemptive conversations for clarification of pos-
sible differences can be useful. Licensure issues appear 
to be reaching consensus for telehealth providers in the 
United States, with professional licensure most typi-

cally required in the state of the client, regardless of 
practice and/or provider location [8]. Similarly, reim-
bursement for tele-services, at least during the tem-
porary conditions granted by the NeA, are consistent 
with previous rates.

Conclusion
It is clear that the use of tele-techniques in prac-

tice settings predate the pandemic [10], but it is equally 
true that there has been an acceleration of telehealth 
service delivery driven by need and the rapid produc-
tion and expansion of policies necessary to guide and 
protect providers. There is some concern, perhaps well-
founded, that technological advances may outpace 
ethical guideline development [65]. It is true that the 
accelerated pace of change for technologies has become 
the expectation, particularly among young consum-
ers, and it may be difficult to return from this forced 
immersion in the tele-health world to care approaches 
that are perceived as less convenient. In any evaluation, 
the pandemic has lasted a sufficient length of time for 
researches to begin establishing scientific validation 
for what aspects of telemedicine do and do not work in 
practice settings. It is doubtful that the insights gained 
through this process will be lost as COVID-19 is finally 
brought to heel. what is more certain is that the key 
to the continuation of telehealth lessons learned dur-
ing the pandemic is acceptance by physicians [58], and 
acceptance by physicians depends upon establishing 
the empirical bases for tele-healthcare techniques [1].
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ABSTRACT 
Uromodulin (also known as Tamm-Horsfall protein) is a glycoprotein produced exclusively in the kidneys, mainly 
in the epithelial cells of the thick ascending limb of the loop of Henle. Under physiological conditions, it is the most 
abundant urinary protein. a small proportion is released into the renal interstitium and then into the blood, where 
it can be detected and used as a potential parameter of renal function. Uromodulin has numerous physiological 
roles and potential pathogenetic significance, including providing protection against urinary tract infections and 
the formation of urinary deposits, as well as being involved in the immunomodulatory functions and regulation of 
water and electrolyte balance by the kidneys. Unlike classic renal markers (such as creatinine), uromodulin levels 
decrease with progressive renal dysfunction. a significant advantage of this parameter is therefore the detectable 
changes in concentration at the early stages of development of chronic kidney disease. In addition, assessment in 
clinical materials, such as urine and blood, is relatively simple by immunoenzymatic methods. It is evident that the 
quantitative determination of uromodulin in blood serum is associated with a lower risk of laboratory error and has 
a better correlation with renal function. based on previous studies, Tamm-Horsfall protein / uromodulin can be 
considered a valuable parameter for standard diagnostics of kidney function and renal diseases. It appears that no 
other marker is currently able to reflect the integrity and functional state of the renal tubules as sensitively as uro-
modulin. Due to the potential of this parameter, the article presents and overview of the current information avail-
able about uromodulin, as well as the available diagnostic tests and the frequency of their use in clinical practice.
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Background
In 1950, scientific researchers I. Tamm and f.l. 

Horsfall described the discovery of a mucoprotein 
in urine, which they proceeded to designate Tamm-
Horsfall protein (THP) [1]. Three decades later, a.V. 
Muchmore and J.M. Decker isolated an 85 kDa glyco-
protein from the urine of a pregnant woman and dem-
onstrated its immunosuppressive properties on the 
activity of T lymphocytes and monocytes in vitro. They 
named this molecule uromodulin (Umod) [2]. It even-
tually became clear that THP and Umod referred to 
the same protein, and both designations are still used 
in the literature. However, during the 21st century 
there has been a dramatic increase in knowledge con-
cerning the pathogenic and prognostic significance of 
Umod in various forms of kidney disease, and its func-

tion, genetics, synthetic and secretory pathways have 
been studied in detail. nephrologists are interested 
in a parameter that would sensitively reflect changes 
in kidney function, shifting focus onto Umod, which 
is secreted both into the urine via the renal tubules 
and, in small amounts, into the blood via the renal  
interstitium. 

Currently, Umod appears to be superior to other 
markers in terms of reflecting the functional state of 
the renal tubules. The aim of this review is to exam-
ine literature, predominantly Pubmed-sourced and 
originating over the last 5 years, to provide an anal-
ysis of Umod’s clinical significance, including aspects 
of the protein’s biology, physiology, characterization as 
a marker of renal function, and an overview of availa-
ble diagnostic tests and their use in clinical practice.
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Biology, physiology, functions 
and pathogenetic significance 
of uromodulin

Uromodulin (Umod) is synthesized exclusively in the 
kidneys by epithelial cells of the thick ascending limb 
(Tal) of the loop of Henle, as well as to a lesser extent 
(about 1/10 the amount produced in Tal) in the early 
part of distal convoluted tubule (DCT) [3–5]. Umod 
production occurs in the rough endoplasmic reticulum 
(ReR), and after appropriate modifications in the Golgi 
apparatus it is exported via transport vesicles through 
the apical membrane to the extracellular space [6]. The 
protein molecules are anchored in the cell membrane 
by glycosylphosphatidylinositol (GPI) and are released 
into the lumen of the renal tubules upon proteolysis 
of intermolecular bonds by the serine protease hepsin 
[7,8]. Remaining in close proximity to epithelial cells 
after proteolytic cleavage, Umod forms part of a pro-
tective hydrophobic gel covering the above-mentioned 
cells [3,6], which may, in some cases, form hyaline cast-
ings [3]. Umod glycoprotein molecules released into 
the urine behave as monomers and polymerize [7,9]. 
Most of the glycoprotein produced in the cells goes to 
the renal tubules and into the urine, where it makes 
the largest fraction of urinary proteins [3,9,10]. Daily 
excretion of Umod via the urine of healthy people has 
been estimated to be about 50 mg (ranging 20–75 mg) 
[9–11]. a small amount of Umod enters the interstitial 
tissue through the basolateral membrane of epithelial 
cells and, from there, enters the bloodstream [9,10]. The 
mechanism by which a small fraction of secreted Umod, 
normally released into the urine, proceeds to the inter-
stitium is likely via retrograde leakage through inter-
cellular spaces, which may occur as a result of kidney 
damage [10]. It has been estimated that protein levels 
are approximately 1000 times higher in urine (urinary 
uromodulin or uUmod) than in blood serum (serum uro-
modulin or sUmod) [3,9]. In the bloodstream, the gly-
coprotein molecules remain in the form of monomers 
and do not polymerize [9]. one of the regulating factors 
of Umod secretion from renal tubular epithelial cells is 
the activation status of the calcium-sensing receptor 
(CaSR). activation of this receptor reduces the secre-
tion of Umod by Tal cells and, in converse, its inacti-
vation increases this secretion [4,12,13].

Investigating the molecular mechanisms under-
lying protein production, it was determined that the 
gene encoding uromodulin (UMOD) is located at the 
16p12.3-p13.11 loci [14]. Hereditary mutations in this 
gene underlie the development of a group of diseases 
known as “autosomal dominant tubulointerstitial kid-
ney disease; UMoD-related” (aDTKD-UMoD). The 
most common mutations found in genetic tests are mis-
sense mutations and small deletions in exons 3 and 4 
[15,16]. The spectrum of symptoms of this rare mono-
genic pathology includes hyperuricemia, gout, intersti-
tial renal fibrosis and progressive Ren fail. They stem 
from disruptions in the maturation processes of the 

protein and its accumulation in the ReR, resulting in 
excessive signaling of intracellular stress and disorders 
of Umod release and function [15,17].

Genome-wide association study (GWaS) showed 
that some types of single nucleotide polymorphisms 
(SnP) within the UMOD gene promoter deregulate 
the genetically determined production and release of 
Umod and thus impact all functions of this protein 
in the body, potentially predisposing an individual 
to the development of hypertension, nephrolithiasis 
or chronic kidney disease (CKD) [4,18,19]. both pro-
tein synthesis and activity may be disturbed in either 
direction. Hypoactivity and/or deficiency in Umod, as 
well as hyperactivity and/or excess of Umod, can be 
potentially pathological and contribute to the devel-
opment of diseases.

Umod is associated with many physiological func-
tions, both local (within the kidneys) and systemic 
[13,20]. The hydrophobic gel covering the epithelial 
cells of Tal and DCT has protective functions attributed 
to Umod proteolytically cleaved from GPI. It protects 
against the development of urinary tract infections 
such as acute pyelonephritis by preventing the adhesion 
and colonization of bacteria on the cell surface [3,21]. 
Umod probably contributes to maintenance of water 
and electrolyte homeostasis by reducing water perme-
ability [6,10]. a detailed summary of the physiological 
roles of Umod, along with the potential pathological 
effects of disorders in the synthesis and/or activity of 
this protein in the body, is presented in Tab. 1.

Uromodulin as a marker of renal 
function

The usefulness of Umod as an indicator for moni-
toring renal function, by determining the protein’s con-
centration in people with impaired kidney function and 
Ren fail as well as in healthy people, has been exten-
sively scientifically characterized. Currently, diagnostic 
tests based on serological methods to monitor sUmod 
and uUmod are available on the medical market which 
can deliver results in a relatively short time. These 
include enzyme-linked immunoassay (elISa) tests, 
in which the reaction plate is coated with monoclo-
nal antibodies against Umod and specific reactivity is 
determined by measuring absorbance and converting 
this into a parameter concentration [22].

The appropriate conditions for the pre-analytical 
processing and storage of urine samples is essential in 
order to obtain reliable and reproducible results [22,23]. 
as previously mentioned, in the urine uUmod occurs in 
the form of polymers, while in the blood sUmod remains 
a monomeric form [7,9]. This is important for the deter-
mination of protein levels by elISa. In addition, Umod 
polymerization in urine probably alters the availability 
and modality of protein antigens detected by antibodies 
in elISa assay [9]. Steubl et al. have demonstrated in 
a study involving 933 participants that the concentra-
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tion of sUmod correlated more strongly with the esti-
mated glomerular filtration rate (eGfR) than the level 
of uUmod [39]. Therefore, the determination in serum 
appears to be a more reliable test reflecting the clinical 
condition of patients. However, study results should be 
interpreted based on patients’ personal data, including 
gender and age. It has been observed that adult women 
exhibit a slightly higher concentration of sUmod than 
either adult men or children. among a group of 190 
healthy blood donors aged 18–60 years, the average 
sUmod levels in women were found to be 230 ng/ml 
and in men were 188 ng/ml [9]. In a group of 443 chil-
dren, the average concentration was 193 ng/ml [9]. 
It was initially assumed that values below 100 ng/ml 
in women and below 80 ng/ml in men and children 
should raise suspicion of renal dysfunction [9], how-

ever, these cutoffs may also be age dependent. Statis-
tically significant differences in the concentration of 
sUmod between sexes were also observed in an older 
age group by the “KoRa f4 Study”, involving 1079 par-
ticipants aged 62–81, which reported average sUmod 
values of 170 ng/ml in women and 138 ng/ml in men 
[40]. as this and other studies demonstrated, a signifi-
cant decrease in the level of sUmod is evident in people 
over 60–65 years of age with respect to younger people 
[9,41]. This is likely a result of the physiological aging 
process of the kidneys and the body in general. aging-
related changes in the kidney typically affect the vol-
ume of the renal cortical layer and are associated with 
a decline in eGfR [42]. It is possible, however, that the 
production and release of Umod may remain undis-
turbed for a long time despite a decrease in eGfR.

Table 1. Physiological functions and pathological significance of uromodulin [summary based on 2–6, 9, 13, 15, 19, 21,24–38].

Functions Detailed description

Pathological significance of abnormalities 
in synthesis/activity

↓ down ↑ up

Prevention of urinary 
tract infections (UTI)

– Inhibition of the adhesion of uropathogenic bacteria 
to the epithelium of the urinary tract.

Higher levels of uUmod have been associated with a lower risk 
of developing UTI in the elderly [3,21, 24,25].

– More frequent and recurrent 
UTI [3,15]

-

Prevention of 
nephrolithiasis

– Inhibition of the formation of calcium-containing kidney stones.
– Prevention of hypercalciuria by regulating calcium homeostasis 

[4,26,27].

– nephrolithiasis
– Hypercalciuria

-

Maintenance of water 
and electrolyte 
homeostasis

– Promoting nKCC2 activity (na+-K+-2Cl- reabsorption), including 
transport to the apical cell membrane and phosphorylation 
[4,5,19,28].

– Promoting nCC activity (naCl reabsorption) [4,5].
– Promoting RoMK ion channel) activity (excretion of K+), including 

transport to the apical cell membrane [4,28].
– Homeostasis of magnesium metabolism, including promoting 

the activity of the TRPM6 ion channel (reabsorption of Mg2+) 
by inhibiting endocytosis [29].

– Homeostasis of calcium metabolism, including promoting 
the activity of the TRPV5 ion channel (reabsorption of Ca2+) 
by inhibiting endocytosis [4,27].

– Initially nKCC2 dysfunction, 
followed by excessive 
compensatory responses, 
such as prolonged Raa 
system activation and 
hypertension

– Water-electrolyte imbalance 
[28,30] 

– Salt sensitive 
hypertension

– Water-
electrolyte 
imbalance [19] 

Immunomodulatory 
properties (pro- and 
anti-inflammatory)

Umod remains immunologically neutral in the lumen of renal tubules 
and has immunogenic properties in the renal interstitium and in the 
blood [31]:
– activation of the nlRP3 inflammasome and of the process 

of pyroptosis (a pro-inflammatory form of programmed cell 
death) to modulate the number of pro-inflammatory macrophages 
and to regulate the antibacterial response [31,32].

– Stimulation of monocytes/macrophages for the secretion of 
pro-inflammatory cytokines (Il-1β) and for phagocytic activity, 
promoting the development of interstitial nephritis [31,33].

– Stimulation of dendritic cells activity via Toll-like receptor 4 (TlR4), 
influencing mechanisms of innate immunity [34].

– Stimulation of neutrophils activity and migration through renal 
tubular epithelium [9,35,36].

– Inhibition of T lymphocytes activity [2,9].

an imbalance in the quantity and/or activity 
of Umod may promote dysregulation of immune 
responses in the kidneys, resulting in increased 
risk of extensive damage, prolonged healing time 
in acute inflammation and interstitial kidney 
fibrosis [13,33]

excretion of uric acid 
and prevention of 
hyperuricemia

– Support of renal excretion of uric acid.
lower uUmod levels have been associated with higher serum uric acid 
levels [6,37] 

– Hyperuricaemia
– Gout [6,30]

-

oxidative stress

– Inhibition of the activity of TRPM2 non-selective calcium channel. 
– Inhibition of the formation of reactive oxygen species (RoS) locally 

and systemically.
a decrease in sUmod level has been observed after the acute kidney 
injury (aKI) incident [38] 

– Increased RoS production 
and increased risk of damage 
caused by oxidative stress 
[13] 

-

nKCC2: sodium potassium chloride (na-K-Cl) cotransporter 2; nCC: sodium chloride (naCl) co-transporter; RoMK: renal outer medullary potassium channel; 
TRPM6: transient receptor potential melastatin 6; TRPV5: transient receptor potential cation channel subfamily V member 5; Raa: renin-angiotensin-aldosterone; 
nlRP3: noD-, lRR- and pyrin domain containing protein 3; TRPM2: transient receptor potential cation channel, subfamily M, member 2; Il-1β: interluekin 1β.
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Uromodulin and traditional 
parameters of renal function

numerous studies have shown a positive correla-
tion between both sUmod and uUmod concentrations 
and the eGfR value [11,39,43–48], although this cor-
relation appears stronger with respect to sUmod than 
for uUmod [39]. In addition, an inverse relationship has 
been demonstrated between Umod levels and conven-
tional renal markers, such as serum creatinine, urea or 
cystatin C [44–48]. Concentrations of these commonly 
referenced parameters increase due to their retention 
in the body as kidney function decreases. This sug-
gests that higher levels of sUmod and uUmod are indi-
cators of high renal functionality and are associated 
with a lower risk of developing end-stage renal disease 
(eSRD) in patients with chronic kidney disease (CKD), 
as well as with a lower risk of rapid loss of kidney func-
tion and eGfR decline [49–51].

Prajczer et al. reported findings which appear to 
contradict the above-mentioned conclusions [52]. They 
showed that the eGfR value positively correlates with 
uUmod and negatively with sUmod. The explanation 
for this apparent inconsistency may be the fact that 
the kidneys of patients with CKD may be predisposed 
to increased retrograde leakage of Umod into the renal 
interstitium and then the blood, thereby inducing 
increased inflammatory responses [10,32]. This dam-
ages the failing kidneys even more and, by virtue of the 
this repeated cycle, impairs kidney function, reduces 
eGfR and, thereby, urinary excretion of Umod. The 
pathomechanism described above can also be an expla-
nation for the findings of Köttgen et al., who proposed 
that high concentrations of Umod in urine may forebode 
the development of CKD for many years [53]. It is pos-
sible that in kidneys exhibiting some sort of dysfunc-
tion, the inflammatory component and the etiology of 
primary disorders may influence the serum Umod level 
and its correlation with eGfR. nevertheless, there are 
not many scientific reports on large study groups that 
would lead to conclusions similar to those presented 
by Prajczer et al.

Changes in the concentration of Umod can be 
observed already in the early stages of loss of kidney 
function, which is a significant advantage over tradi-
tional markers that do not show clear deviations from 
the norm until a much more advanced disease stage. 
It has been observed that blood creatinine concentra-
tions may remain at the same level until 50% of renal 
function is lost [54]. Using statistical analyses such as 
the receiver operating characteristics (RoC) and area 
under the curve (aUC), sUmod level most effectively 
differentiated healthy people without kidney disease 
(non-CKD) from patients with stage 1 CKD (CKD-1) 
when compared with eGfR, cystatin C and creatinine. 
as the CKD stages progressed, the concentration of 
sUmod decreased. The differences between sUmod lev-
els for all adjacent pairs of CKD stages were statistically 
significant, except for stages 1 and 2 [9,44]. further-

more, sUmod has been shown to be a valuable param-
eter for monitoring kidney transplant function in that 
lower and slower recovering levels may be associated 
with a higher risk of failure or delayed activity, while 
rapid post-surgical increase in sUmod levels suggests 
immediate start of function and proper organ accept-
ance [45,55,56].

one of the greatest advantages of Umod over con-
ventional renal markers is related to the fact that its 
concentration is independent of the glomerular filtra-
tion process [57], with production and release occur-
ring only within the kidneys via Tal and DCT1 cells. 
The serum concentration of Umod, more than any other 
renal parameter, reflects the structural and functional 
status of renal tubules and renal interstitium [9,44,46]. 
Therefore, Umod can be considered as an important 
complementary marker for use in routine diagnostics, 
although at present it is not commonly used in clinical 
diagnostic practice.

Uromodulin in other disease entities
The clinical value of Umod may probably extend 

further than just as a marker of kidney function. In 
recent years, evidence of a potential diagnostic and 
prognostic role of this protein in disease entities such 
as cardiovascular diseases, diabetes and metabolic syn-
drome has been brought to the fore, as well as to deter-
mine the risk of developing acute kidney injury (aKI) 
in patients undergoing cardiac surgery.

Higher sUmod levels are associated with a lower 
incidence of diabetes and hypertension and a lower risk 
of overall mortality, based on findings from a group 
of patients subjected to coronarography, which sug-
gests Umod may have potential for predicting the risk 
of cardiovascular events [38,41]. a study involving 
933 older patients by Steubl et al. leads to similar con-
clusions [43], however, Then et al. reported that the 
potential of sUmod as a biomarker of cardiovascu-
lar mortality in people aged 62 and older applied only  
the men [40].

In addition to its advantages as a biomarker of kid-
ney and cardiac dysfunction, Umod is probably asso-
ciated with glucose metabolism disorder. leiherer et 
al. found a statistically significant inverse correla-
tion between sUmod level and fasting glucose, based 
on 75 g oral glucose load and glycated hemoglobin 
tests. Patients with type 2 diabetes or prediabetes 
have been shown to exhibit lower sUmod concentra-
tions compared with those without these disorders, 
which may indicate subclinical and early renal impair-
ment [58]. levels of glycated Umod (as the final gly-
cation product) in urine were significantly higher in 
patients with diabetic kidney disease (DKD) com-
pared with patients suffering from CKD without dia-
betes, which may be associated with impaired Umod 
function in diabetic patients, although the relation-
ship underlying this association remains unclear [59]. 
In a study monitoring 527 patients with type 1 dia-



88 Dariusz Chojęta, Małgorzata M. Kozioł, Iwona Smarz-Widelska

www.medicalsciencepulse.com

References
1. Tamm I, Horsfall Jr fl. Characterization and separation of an 

inhibitor of viral hemagglutination present in urine. Proceedings 

of the Society for experimental biology and Medicine 1950; 

74(1): 108–114.

2. Muchmore aV, Decker JM. Uromodulin: a unique 85-kilodalton 

immunosuppressive glycoprotein isolated from urine of pregnant 

women. Science 1985; 229(4712): 479–481.

3. bachmann S. a novel role for Tamm-Horsfall protein (uro-

modulin) in the renal tubule. Kidney Int 2018; 94(4): 652–655.

4. Wolf MT, Zhang J, nie M. Uromodulin in mineral metabolism. 

Curr opin nephrol Hypertens 2019; 28(5): 481–489.

5. Tokonami n, Takata T, beyeler J, ehrbar I, Yoshifuji a, Chris-

tensen e, et al. Uromodulin is expressed in the distal convoluted 

tubule, where it is critical for regulation of the sodium chloride 

cotransporter nCC. Kidney Int 2018; 94(4): 701–715.

6. Vyletal P, bleyer aJ, Kmoch S. Uromodulin biology and patho-

physiology – an update. Kidney blood Press Res 2010; 33(6): 

456–475.

7. brunati M, Perucca S, Han l, Cattaneo a, Consolato f, andolfo a, 

et al. The serine protease hepsin mediates urinary secretion and 

polymerisation of Zona Pellucida domain protein uromodulin. 

elife 2015; 4: e08887.

8. Cavallone D, Malagolini n, Serafini-Cessi f. Mechanism of 

release of urinary Tamm-Horsfall glycoprotein from the kidney 

GPI-anchored counterpart. biochem biophys Res Commun 

2001; 280(1): 110–114.

9. Scherberich  Je, Gruber  R, nockher  Wa, Christensen  eI, 

Schmitt H, Herbst V, et al. Serum uromodulin – a marker of 

kidney function and renal parenchymal integrity. nephrol Dial 

Transplant 2018; 33(2): 284–295.

10. lhotta K. Uromodulin and chronic kidney disease. Kidney blood 

Press Res 2010; 33(5): 393–398.

11. Pruijm M, Ponte b, ackermann D, Paccaud f, Guessous  I, 

ehret G, et al. associations of urinary uromodulin with clinical 

characteristics and markers of tubular function in the general 

population. Clin J am Soc nephrol 2016; 11(1): 70–80.

12. Tokonami n, olinger e, Debaix H, Houillier P, Devuyst o. The 

excretion of uromodulin is modulated by the calcium-sensing 

receptor. Kidney Int 2018; 94(5): 882–886.

13. Micanovic R, lafavers K, Garimella PS, Wu XR, el-achkar TM. 

Uromodulin (Tamm–Horsfall protein): guardian of urinary 

and systemic homeostasis. nephrol Dial Transplant 2020; 

35(1): 33–43.

14. Pook Ma, Jeremiah S, Scheinman SJ, Povey S, Thakker RV. 

localization of the Tamm‐Horsfall glycoprotein (uromodulin) 

gene to chromosome 16p12. 3‐16p13. 11. ann Hum Genet 

1993; 57(4): 285–290.

15. Reindl J, Gröne HJ, Wolf G, busch M. Uromodulin-related auto-

somal-dominant tubulointerstitial kidney disease – pathogenetic 

insights based on a case. Clin Kidney J 2019; 12(2): 172–179.

16. lin Z, Yang J, liu H, Cai D, an Z, Yu Y, et al. a novel uromodulin 

mutation in autosomal dominant tubulointerstitial kidney 

disease: a pedigree-based study and literature review. Ren fail 

2018; 40(1): 146–151.

17. Piret Se, olinger e, Reed aa, nesbit Ma, Hough Ta, bentley l, 

et al. a mouse model for inherited renal fibrosis associated 

betes, a 12-year follow-up found that higher baseline 
sUmod concentrations were associated with a lower 
risk of developing coronary artery calcification (CaC) 
and diabetic kidney disease (DKD) [60]. In adoles-
cents with type 1 diabetes, lower sUmod levels corre-
lated with a higher degree of albuminuria, which may 
indicate the beginning of the development of kidney  
dysfunction [61].

furthermore, Umod may serve as a marker for met-
abolic syndrome. The concentration of Umod in blood 
serum is inversely correlated with parameters which 
are indicative of persistent metabolic syndrome (includ-
ing elevated triglycerides and elevated blood pressure), 
but does not necessarily allow the prediction of newly 
developing disorders [62].

Preliminary data also suggest that the risk of acute 
kidney injury (aKI) in patients undergoing cardiac sur-
gery can be assessed based on Umod concentrations. 
a lower preoperative Umod-to-creatinine ratio in the 
urine has been associated with a higher risk of develop-
ing aKI as a complication after undergoing cardiac sur-
gery in adults [63]. Reduced concentrations of uUmod 
in the preoperative period may also indicate a higher 
probability of aKI occurring in children after undergo-
ing cardiopulmonary bypass (CPb) surgery [64]. How-
ever, no correlation between the sUmod concentration 
and the risk of developing aKI after acute pancreatitis 
could be demonstrated [65].

Conclusions
Seventy years after the discovery of Tamm-Hors-

fall protein, the factor now known as uromodulin is 
undergoing a revival as the subject of clinical research 
into its potential as a diagnostic parameter. although 
its physiological role is still not fully defined, advanced 
research techniques such as meta-analyses of labora-
tory and clinical data are shedding further light on 
the potential of Tamm-Horsfall protein / uromodu-
lin as a biomarker of renal function, alongside con-
ventional parameters. Uromodulin is a more sensitive 
indicator than creatinine for the detection of early 
CKD. In addition, uromodulin concentration reflects 
the function of the renal tubules, which is currently 
not possible using other parameters. Higher concen-
trations of sUmod and uUmod have become associated 
with a lower risk of CKD progression, with a lower risk 
of CKD incidents, lower mortality in elderly patients 
and lower risk of aKI in the postoperative period. all 
these correlations demonstrate the close relationship 
between uromodulin and renal function, making it 
a specific and sensitive indicator of kidney health. Clin-
ical application as a renal marker and the association 
of Umod with various disease entities requires further 
research in order to be able to introduce uromodulin 
monitoring into routine clinical practice as a diagnos-
tic and prognostic tool with respect to kidney and other  
organ diseases.



89Uromodulin – biomarker of renal function with promising clinical application

Medical Science Pulse 2020 (14) 3

with endoplasmic reticulum stress. Dis Model Mech 2017; 

10(6): 773–786.

18. olden M, Corre T, Hayward C, Toniolo D, Ulivi S, Gasparini P, 

et al. Common variants in UMoD associate with urinary 

uromodulin levels: a meta-analysis. J am Soc nephrol 2014; 

25(8): 1869–1882.

19. Trudu M, Janas S, lanzani C, Debaix H, Schaeffer C, Ikehata M, 

et al. Common noncoding UMoD gene variants induce salt-

sensitive hypertension and kidney damage by increasing 

uromodulin expression. nat Med 2013; 19(12): 1655–1660.

20. Devuyst o, olinger e, Rampoldi l. Uromodulin: from physiology 

to rare and complex kidney disorders. nat Rev nephrol 2017; 

13(9): 525–544.

21. Pak J, Pu Y, Zhang ZT, Hasty Dl, Wu XR. Tamm-Horsfall protein 

binds to type 1 fimbriated escherichia coli and prevents e. coli 

from binding to uroplakin Ia and Ib receptors. J biol Chem 2001; 

276(13): 9924–9930.

22. Youhanna S, Weber J, beaujean V, Glaudemans b, Sobek J, 

Devuyst o. Determination of uromodulin in human urine: 

influence of storage and processing. nephrol Dial Transplant 

2014; 29(1): 136–145.

23. Delgado Ge, Kleber Me, Scharnagl H, Krämer bK, März W, 

Scherberich Je. Serum uromodulin and mortality risk in patients 

undergoing coronary angiography. J am Soc nephrol 2017; 

28(7): 2201–2210.

24. Garimella PS, Sarnak MJ. Uromodulin in kidney health and 

disease. Curr opin nephrol Hypertens 2017; 26(2): 136–142.

25. Garimella PS, bartz TM, Ix JH, Chonchol M, Shlipak MG, 

Devarajan P. Urinary uromodulin and risk of urinary tract 

infections: the cardiovascular health study. am J Kidney Dis 

2017; 69(6): 744–751.

26. Mo l, Huang HY, Zhu XH, Shapiro e, Hasty Dl, Wu XR. Tamm-

Horsfall protein is a critical renal defense factor protecting 

against calcium oxalate crystal formation. Kidney Int 2004; 

66(3): 1159–1166.

27. Wolf MT, Wu XR, Huang Cl. Uromodulin upregulates TRPV5 

by impairing caveolin-mediated endocytosis. Kidney Int 2013; 

84(1): 130–137.

28. Zacchia M, Capasso G. The importance of uromodulin as regula-

tor of salt reabsorption along the thick ascending limb. nephrol 

Dial Transplant 2015; 30(2): 158–160.

29. nie M, bal MS, liu J, Yang Z, Rivera C, Wu XR, et al. Uromodulin 

regulates renal magnesium homeostasis through the ion channel 

transient receptor potential melastatin 6 (TRPM6). J biol Chem 

2018; 293(42): 16488–16502.

30. liu Y, Goldfarb DS, el-achkar TM, lieske JC, Wu XR. Tamm-

Horsfall protein/uromodulin deficiency elicits tubular compen-

satory responses leading to hypertension and hyperuricemia. 

am J Physiol Renal Physiol 2018; 314(6): f1062–f1076.

31. Darisipudi Mn, Thomasova D, Mulay SR, brech D, noessner e, 

liapis H, et al. Uromodulin triggers Il-1β–dependent innate 

immunity via the nlRP3 inflammasome. J am Soc nephrol 

2012; 23(11): 1783–1789.

32. Sanchez-niño MD, Sanz ab, ortiz a. Uromodulin, inflam-

masomes, and pyroptosis. J am Soc nephrol 2012; 23(11): 

1761–1763.

33. Micanovic R, Khan S, Janosevic D, lee Me, Hato T, Srour ef, et 

al. Tamm-Horsfall protein regulates mononuclear phagocytes 

in the kidney. J am Soc nephrol 2018; 29(3): 841–856.

34. Säemann MD, Weichhart T, Zeyda M, Staffler G, Schunn M, 

Stuhlmeier KM, et al. Tamm-Horsfall glycoprotein links innate 

immune cell activation with adaptive immunity via a Toll-like 

receptor-4–dependent mechanism. J Clin Invest 2005; 115(2): 

468–475.

35. Kreft b, Jabs WJ, laskay T, Klinger M, Solbach W, Kumar S, 

et al. Polarized expression of Tamm-Horsfall protein by renal 

tubular epithelial cells activates human granulocytes. Infect 

Immun 2002; 70(5): 2650–2656.

36. Schmid M, Prajczer S, Gruber ln, bertocchi C, Gandini R, 

Pfaller W, et al. Uromodulin facilitates neutrophil migration 

across renal epithelial monolayers. Cell Physiol biochem 2010; 

26(3): 311–318.

37. Milicic b, Simicevic J, Josipovic J, fucek M, Dapic K, Domis-

lovic V, et al. association of urinary levels of uromodulin and 

UMoD rs1333226 with serum uric acid. J Hypertens 2019; 

37: e215–e216.

38. lafavers Ka, Macedo e, Garimella PS, lima C, Khan S, Myslin-

ski J, et al. Circulating uromodulin inhibits systemic oxidative 

stress by inactivating the TRPM2 channel. Sci Transl Med 2019; 

11(512): eaaw3639.

39. Steubl  D, buzkova  P, Ix  JH, Devarajan  P, bennett  MR, 

Chaves PHM, et al. association of serum and urinary uromodulin 

and their correlates in older adults – The Cardiovascular Health 

Study. nephrology (Carlton) 2020 Jul; 25(7): 522–526.

40. Then C, Then Hl, lechner a, Thorand b, Meisinger C, Heier M, 

et al. Serum uromodulin and risk for cardiovascular morbid-

ity and mortality in the community-based KoRa f4 study. 

atherosclerosis 2020; 297: 1–7.

41. leiherer a, Muendlein a, Saely CH, ebner J, brandtner eM, 

fraunberger P, et al. Serum uromodulin is a predictive biomarker 

for cardiovascular events and overall mortality in coronary 

patients. Int J Cardiol 2017; 231: 6–12.

42. Wang X, Vrtiska TJ, avula RT, Walters lR, Chakkera Ha, Kre-

mers WK, et al. age, kidney function, and risk factors associate 

differently with cortical and medullary volumes of the kidney. 

Kidney Int 2014; 85(3): 677–685.

43. Steubl D, buzkova P, Garimella PS, Ix JH, Devarajan P, ben-

nett MR, et al. association of serum uromodulin with mortality 

and cardiovascular disease in the elderly – the Cardiovascular 

Health Study. nephrol Dial Transplant 2019 Mar 21: gfz008; 

doi: 10.1093/ndt/gfz008 [ahead of print].

44. Steubl D, block M, Herbst V, nockher Wa, Schlumberger W, 

Satanovskij R, et al. Plasma uromodulin correlates with kidney 

function and identifies early stages in chronic kidney disease 

patients. Medicine 2016; 95(10): e3011.

45. nowosiad-Magda M, Roszkowska P, Myślak M, Wojciechowska-

Koszko I, Domański l, Rożański J, et al. Serum uromodulin 

as a marker of kidney graft function. Postepy Hig Med Dosw 

2019; 73: 729–734.

46. Risch l, lhotta K, Meier D, Medina-escobar P, nydegger Ue, 

Risch M. The serum uromodulin level is associated with kidney 

function. Clin Chem lab Med 2014; 52(12): 1755–1761.

47. attari Ve, Maddah a, asl ZS, Jalili M, ardalan MR, Mokari S. 

The association of serum uromodulin with allograft function and 

risk of urinary tract infection in kidney transplant recipients. 

J Renal Inj Prev 2020 [online] 3.02.2020 [cit. 24.04.2020]. 

available from URl: http://www.journalrip.com/files/Inpress/

jrip-6587.pdf. [ahead of print].



90 Dariusz Chojęta, Małgorzata M. Kozioł, Iwona Smarz-Widelska

www.medicalsciencepulse.com

48. nqebelele nU, Dickens C, Dix-Peek T, Duarte R, naicker S. 

Urinary uromodulin levels and UMoD variants in black South 

africans with hypertension-attributed chronic kidney disease. 

International Journal of nephrology 2019; 8094049.

49. lv l, Wang J, Gao b, Wu l, Wang f, Cui Z, et al. Serum uromodu-

lin and progression of kidney disease in patients with chronic 

kidney disease. J Transl Med 2018; 16(1): 316.

50. Steubl D, buzkova P, Garimella PS, Ix JH, Devarajan P, ben-

nett MR, et al. association of serum uromodulin with eSKD 

and kidney function decline in the elderly: the Cardiovascular 

Health Study. am J Kidney Dis 2019; 74(4): 501–509.

51. Steubl D, block M, Herbst V, nockher Wa, Schlumberger W, 

Kemmner S, et al. Urinary uromodulin independently predicts 

end-stage renal disease and rapid kidney function decline in 

a cohort of chronic kidney disease patients. Medicine 2019; 

98(21): e15808.

52. Prajczer S, Heidenreich U, Pfaller W, Kotanko P, lhotta K, 

Jennings P. evidence for a role of uromodulin in chronic kidney 

disease progression. nephrol Dial Transplant 2010; 25(6): 

1896–1903.

53. Köttgen a, Hwang SJ, larson MG, Van eyk Je, fu Q, ben-

jamin eJ, et al. Uromodulin levels associate with a common 

UMoD variant and risk for incident CKD. J am Soc nephrol 

2010; 21(2): 337–344.

54. Perco P, Pleban C, Kainz a, lukas a, Mayer G, Mayer b, et al. 

Protein biomarkers associated with acute Ren fail and chronic 

kidney disease. eur J Clin Invest 2006; 36(11): 753–763.

55. bostom a, Steubl D, Garimella PS, franceschini n, Roberts Mb, 

Pasch a, et al. Serum uromodulin: a biomarker of long-term 

kidney allograft failure. am J nephrol 2018; 47(4): 275–282.

56. Steubl D, block M, Herbst V, Schlumberger W, nockher a, 

angermann S, et al. Serum uromodulin predicts graft fail-

ure in renal transplant recipients. biomarkers 2017; 22(2):  

171–177.

57. Pivin e, Ponte b, De Seigneux S, ackermann D, Guessous I, 

ehret Gb, et al. Uromodulin and nephron mass. Clinical J am 

Soc nephrol 2018; 13(10): 1556–1557.

58. leiherer a, Muendlein a, Saely CH, Kinz e, brandtner eM, 

fraunberger P, et al. Serum uromodulin is associated with 

impaired glucose metabolism. Medicine 2017; 96(5): e5798.

59. Chang CC, Chen CY, Huang CH, Wu Cl, Wu HM, Chiu Pf, et al. 

Urinary glycated uromodulin in diabetic kidney disease. Clin 

Sci 2017; 131(15): 1815–1829.

60. bjornstad P, Wiromrat P, Johnson RJ, Sippl R, Cherney DZ, 

Wong R, et al. Serum uromodulin predicts less coronary artery 

calcification and diabetic kidney disease over 12 years in adults 

with type 1 diabetes: the CaCTI study. Diabetes Care 2019; 

42(2): 297–302.

61. Wiromrat P, bjornstad P, Roncal C, Pyle l, Johnson RJ, Cher-

ney DZ, et al. Serum uromodulin is associated with urinary 

albumin excretion in adolescents with type 1 diabetes. J Diabetes 

Complications 2019; 33(9): 648–650.

62. Then C, Then H, lechner a, Huth C, Meisinger C, Heier M, et al. 

Serum uromodulin is inversely associated with the metabolic 

syndrome in the KoRa f4 study. endocr Connect 2019; 8(10): 

1363–1371.

63. Garimella PS, Jaber bl, Tighiouart H, liangos o, bennett MR, 

Devarajan P, et al. association of preoperative urinary uromodu-

lin with aKI after cardiac surgery. Clinical J am Soc nephrol 

2017; 12(1): 10–18.

64. bennett MR, Pyles o, Ma Q, Devarajan P. Preoperative levels of 

urinary uromodulin predict acute kidney injury after pediatric 

cardiopulmonary bypass surgery. Pediatr nephrol 2018; 33(3): 

521–526.

65. Kuśnierz-Cabala b, Gala-błądzińska a, Mazur-laskowska M, 

Dumnicka P, Sporek M, Matuszyk a, et al. Serum uromodulin 

levels in prediction of acute kidney injury in the early phase of 

acute pancreatitis. Molecules 2017; 22(6): 988.

Word count: 2713 • Tables: 1 • Figures: – • References: 65

Sources of funding:
The research was funded by the authors.

Conflicts of interests:
The authors report that there were no conflicts of interest. 

Cite this article as:
Chojęta D, Kozioł MM, Smarz-Widelska I.
Uromodulin – biomarker of renal function with promising clinical application.
Med Sci Pulse 2020; 14, 3: 84–90. Published online: 17 Jul 2020.

Correspondence address:
Dariusz Chojęta
e-mail: dariusz.chojeta@gmail.com

Received: 1.06.2020
Reviewed: 27.06.2020
accepted: 29.06.2020



Medical Science Pulse 2020 (14) 3© Copyright by University of Opole
e-ISSN 2544-1620

This is an open access article distributed under the terms of the Creative Commons license 
attribution-nonCommercial-Sharealike 4.0 International (CC bY-nC-Sa 4.0). 

license available: https://creativecommons.org/licenses/by-nc-sa/4.0/

Reviews
DoI: 10.5604/01.3001.0014.3906Published online: 30 Sep 2020

ABSTRACT 
Depression is the most common mental disorder among people over 65 years old, making it one of the most sig-
nificant health problems for this population. Due to the fact that medications and psychological therapy are not 
effective in all cases, many studies in recent decades have highlighted alternative treatments for depression. 
In particular, physical exercise has been highlighted as a potentially beneficial form of treatment. The purpose 
of this paper was to conduct a review into the relationship between exercise and its effects on the treatment of 
depression in the elderly. Specifically, PubMed and Google Scholar were searched for articles on the effective-
ness of physical activity interventions for the treatment of senile depression and the reduction of its symptoms.
The results show that physical activity is effective for reducing the symptoms of depression amongst the elderly. 
The positive effects of physical activity in the treatment of depression in the elderly were found for both endurance 
and resistance exercises, and for low-, moderate- and high-intensity exercise. Positive effects were observed for 
both traditional and water-based forms of exercise. aligning the type and intensity of exercise to the patient’s per-
sonal preferences also helps to enhance the effectiveness of training. overall, it was concluded that physical 
exercise can serve as a valuable strategy for the protection of mental health amongst the elderly. However, more 
research is needed to clarify the most effective type, intensity, and frequency of exercises to treat depression.
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Background
Depression is a recurrent psychiatric disorder with 

a chronic course [1], the main symptoms of which 
include: low mood, decreased interest or pleasure in 
most or all activities of everyday life, reduced moti-
vation, increase or decrease in appetite and weight, 
insomnia or hypersomnia, psychomotor agitation or 
delay, fatigue, cognitive impairment (e.g. memory defi-
cit), and thoughts of suicide or suicide attempt [2]. It is 
generally understood to be caused by impaired impulse 
transmission between neurons in the central nervous 
system, which causes abnormal sensitivity of receptors 
in synapses between nerve cells [3].

Depression is the most common mental disorder 
among the elderly [4]. The World Health organiza-
tion (WHo) estimate that one in ten older people are 
depressed, and it has been elsewhere reported that 
approximately 15% of adults over the age of 65 are 
depressed [5]. In older people, depression tends to occur 
along with cognitive impairment, which increases the 

risk that the disease will persist. In addition, patients 
in this age group have a number of physical and mental 
comorbidities, which means that the effects of depres-
sion are more severe [6].

Several questionnaires can be used to measure 
depression. for example, different scales developed for 
the identification and diagnosis of depression include 
the Patient Health Questionnaire (PHQ) [7], the Hospi-
tal anxiety and Depression Scale (HaDS) [8], the Quick 
Inventory of Depressive Symptomatology (QIDS) [9], 
and the Raskin Depression Rating Scale [10]. The cri-
terion of the 10th edition of the International Clas-
sification of Diseases (ICD-10) can also be applied by 
determining the occurrence and severity of depressive 
symptoms [11]. for elderly populations in particular, 
a common tool that is used is the Geriatric Depres-
sion Scale (GDS), which can be used together with 
a diagnostic interview performed by mental health  
specialists to provide an accurate diagnosis of depres-
sion [12].
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Depression is commonly treated with antidepres-
sants and psychological therapy. Medicinal pharma-
cological agents, such as selective serotonin reuptake 
inhibitors (SSRIs), serotonin / noradrenaline reuptake 
inhibitors (SnRIs), noradrenaline and specific seroto-
nin antidepressants (nsSSa), are selected individually 
on the basis of pharmacological history and data con-
firmed in medical documentation [13]. The main goal 
of psychological therapy is to make contact with a sick 
person, create interest and sense of security, as well as 
focus on a positive perception of reality [14].

Research evidence suggests that only about half of 
people taking antidepressants tend to see a clinically 
significant response [2]. In addition, taking antidepres-
sants is associated with side effects that may include 
weight gain, drowsiness, increased risk of diabetes, and 
sexual dysfunction [2]. another problem associated 
with the treatment of depression is that antidepres-
sants are often combined with each other, particularly 
when the patient struggles with other diseases, which 
involves numerous consultations with the doctor. Such 
solutions may prove to be too expensive for patients, 
which means that sometimes they give up treatment. 
Due to the limitations of existing treatments, some 
alternative and complementary methods have been 
given more attention. In particular, it has been sug-
gested that combining existing treatments with phys-
ical exercise can lead to considerably better results [2]. 

exercise has many health benefits. Physical activity 
leads to the secretion of endorphins (hormones asso-
ciated with feelings of happiness and positive mood), 
and so helps to fight against stress and negative emo-
tions. furthermore, physical exercise reduces the level of 
cortisol, a stress hormone, thereby improving patients’ 
mood and supporting the treatment of many conditions, 
including depression. finally, exercise also stimulates 
the growth of new nerve cells and releases proteins 
that help the nerve cells survive, meaning that regu-
lar exercise can partially reverse the effects of aging 
in physiological functions [15].

an increasing amount of research is being conducted 
into the effectiveness of exercise in the healing process. 
This article focuses on geriatric mental health in par-
ticular, exploring the impact of exercise on depression 
symptoms in people over 60 years of age. attention was 
paid to various types of exercise, their intensity, and 
other ailments (e.g. cancer, cognitive impairment, or 
reduced muscle strength). The effects of physical exer-
cise in treating depression in the elderly were com-
pared with cognitive-behavioral therapy (CbT), which 
is the most common form of psychological treatment 
for depression.

Material and methods
a systematic literature review was carried out into 

the impact of physical activity on the effectiveness of 
depression treatment and the reduction of depressive 
symptoms. The PubMed and Google Scholar databases 

were searched for articles on senile depression, treat-
ment standards, the impact of physical exertion on 
the human body, and the depression treatment pro-
cess. from the search results, all papers were exam-
ined for relevance and timeliness of information. In 
total, 39 relevant studies were identified. eight stud-
ies were rejected because they were published prior to 
2007 and/or because they used a sample which did not 
consist of elderly people. The above data is summarized 
in fig. 1. The studies which were included were mostly 
intervention studies, in which a physical activity inter-
vention was described in detail.

Results

Difficulties of the elderly
Reduced muscle strength is a phenomenon often 

found in older people [16], and is associated with the 
development of depression. for example, a review of 
17 articles found a much greater likelihood of depres-
sion symptoms in people with reduced muscle strength. 
This suggests that the use of resistance exercises to 
increase muscle strength or prevent its decline could 
be an effective method for the treatment of depression 
in the elderly [17].

There are many scientific reports that oxidative 
stress, which can be defined as the build-up of exces-
sive free radicals in the body (causing damage to tis-
sues and cells), is associated with worsening symptoms 
of depression [18–20]. oxidative stress is the build-up 
of too much free radicals in the body, which can dam-
age tissues and cells [21]. In the acordi da Silva study, 
the effects of water-based exercise on mental health 
and oxidative stress parameters in older people were 
examined. a 12-week study covered a study group of 
20 depression patients aged 50–80 years and a con-
trol group of 20 people without depression aged 50–80 
years. The training program completed by both groups 
included two 45-minute sessions per week of interval 
exercises in water. exercises were performed in the 
low intensity range (50%-60% of maximum heart rate 
[HR max]). all participants were examined before and 
after the intervention. The study group showed a 53% 
decrease in depression symptoms, a 48% decrease in 
anxiety symptoms and a 46% decrease in oxidative 
stress, suggesting that low-intensity water exercises 
can be an effective means of treatment for depression 
in the elderly [22].

older people often struggle with many different dis-
eases at once. These comorbidities can be independent 
of the depression, or can serve to cause or worsen the 
disorder [6,23]. In both cases, physical exercise can help 
improve the patient’s overall health and quality of life, 
as long as the disease is not a contraindication to physi-
cal activity. for example, the 12-week randomized study 
by abdelbasset involved 69 patients with both heart 
failure and depression. They were randomly assigned 
to three groups: group 1 completed low-intensity exer-
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cises, group 2 completed low- to moderate-intensity 
exercises, while group 3 did not complete any exer-
cise. The results of the study show that both exercise 
programs had a positive effect on reducing the sever-
ity of depression in patients with heart failure [24].

Depression also often accompanies cancer. exer-
cise helps cancer patients return to physical fitness 
and reduce depression symptoms. for example, a pro-
spective study provided evidence that a 10-week inter-
vention in the form of a twice-weekly exercise group 
program (consisting of gymnastics, movement games, 
relaxation, walking, and jogging) was effective in sig-
nificantly improving the psychosocial well-being of 
patients and their ability to cope with the disease [25]. 
Similarly, the Coutiño-escamilla study showed that 
a yoga exercise program resulted in a decrease in depres-
sive symptoms in patients with breast cancer [23].

Exercise and depressive symptoms
Cognitive impairment is one of the symptoms of 

depression, and is also implicated in other diseases 
such as schizophrenia. Various studies have investi-
gated the effects of physical activity on alleviating 
cognitive impairment. for example, one study showed 
a positive effect on mental health, cognitive function, 
and brain activity as a result of an exercise program in 
patients suffering from schizophrenia [26]. Moreover, 
a meta-analysis showed that a combination of cogni-
tive and physical training strategies in patients with 
dementia was associated with significant improve-
ments on patients’ cognitive functions, although the 
study did not identify the features of the most effec-
tive types of training (e.g. exercise type, duration, and 
frequency) [27]. However, with respect to depression 
in particular, a review of randomized controlled stud-

figure 1. Summary of research used in the article
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ies including various aerobic (e.g. running, walking, 
and cycling) and anaerobic (e.g. weightlifting, isomet-
ric exercises) exercise interventions showed that there 
were no significant improvements in cognitive impair-
ment [28]. These results were contrary to the literature 
data a positive effect of physical exercise on cogni-
tive functions in other mental disorders [26,27,29]. 
These conflicting reports suggest there is a need for  
more research.

another symptom associated with depression and 
a decreased quality of life is anxiety, which can be 
described as a fear of everyday life events. The cross-
sectional study by de oliveira and colleagues focused 
on the relationship between the level of quality of life, 
anxiety, and depression. They conducted a cross-sec-
tional study which involved 100 older people who led 
an activity lifestyle and 100 people who lived in the 
same community but were not involved in physical 
activity. It was discovered that those with an active 
lifestyle had significantly better quality of life, and 
lower scores for anxiety and depression [5]. Similarly, 
De Mello compared the relationships between physi-
cal activity, depression, and anxiety, and found that 
depression and anxiety symptoms tended to be higher 
amongst elderly adults who did not exercise. female 
participants tended to exercise less frequently than 
male participants, suggesting that they might be par-
ticularly at risk of developing depression [30]. 

Suicidal thoughts are another symptom of depres-
sion. abbas abdollahi investigated the effects of exer-
cise as a complementary treatment to CbT for people 
with suicidal thoughts and mild to moderate depression. 
Seventy study participants were randomly assigned to 
two groups. The first group combined CbT with exer-
cises that consisted of a 5-minute warm-up, light cardi-
ovascular exercises, a 20-minute walk, and a 5-minute 
stretch combined with breathing exercises. exercises 
were performed three times a week at 12 weeks at 
moderate intensity, with a rating of between 12 and 
14 at the borg Scale (a commonly-used scale for train-
ing intensity, based on the relationship between heart 
contractions and maximal oxygen uptake, where 6 
indicates no effort at all and 20 indicates maximum 
effort). In the second group, the subjects underwent 
only cognitive behavioral therapy. The results showed 
that both groups experienced a decrease in depres-
sion and suicidal thoughts, but the improvements 
were greater in the group which combined CbT with  
exercise [31]. 

Exercise in the treatment of depression
Huang compared the effectiveness of CbT and phys-

ical activity in the treatment of depression amongst 
patients aged 65 and older. In the physical activity 
group, patients completed an exercise program last-
ing approximately 50 minutes three times per week for 
12 weeks in total. exercises began with warm-up, fol-
lowed by moderate-intensity cardiovascular exercises, 
muscle strength exercises and finally stretching exer-

cises combined with breathing exercises. The exercises 
were accompanied by music. In contrast, those in the 
CbT group received 12 weekly group CbT sessions, last-
ing 60–80 minutes each. The results showed that the 
physical activity group experienced significant post-
intervention improvements in depressive symptoms, 
physical fitness, and quality of life, whereas there were 
no statistically significant changes in the CbT group 
on these measures [32].

Physical exercises can be used both in the treatment 
of depression and its prevention [34]. older people often 
tend to live sedentary lifestyles, and many studies show 
that people with lower levels of physical activity have 
a higher risk of depressive symptoms [34–36]. Mam-
men and faulkner conducted a review into the rela-
tionship between physical activity and depression, and 
found that 25 out of 30 studies identified a protective 
effect of physical activity on the occurrence of depres-
sion [36]. In a different study, Meyer and colleagues 
found that a 20-minute bicycle ride led to a reduction 
of depressed mood 10 and 30 minutes after exercise, 
regardless of the intensity [37]. These studies suggest 
that physical exercise can therefore serve as a valuable 
strategy for reducing the risk of developing depression 
among older people and promoting mental health. 

The Ströma study explored whether the effects of 
physical activity interventions differed with respect to 
depression severity, recruiting 48 patients with major 
depression as participants. The control group con-
sisted of people with mild and moderate depression, 
and the study group consisted of people with severe 
depression. both groups underwent an Internet-vased 
physical activity promotion program, consisting of 9 
modules, which people completed every Monday for 9 
weeks. Participants also received pedometers, but no 
results were reported because they were used in differ-
ent ways. The results did not show an increase in the 
level of physical fitness and muscle strength, but there 
were significant improvements in symptoms of depres-
sion, quality of life, and physical activity levels in both 
the study group and control group [38].

finally, nyström conducted a systematic review 
which aimed to determine which type of physical activ-
ity is most effective in the treatment of major depres-
sive disorders. The most common intervention was 
aerobic, followed by anaerobic and mixed training. 
In aerobic training, activities such as jogging, cycling 
or walking were chosen, and in resistance training 
weightlifting was the most common activity. exer-
cises were more often performed individually than 
in groups. The average frequency was three times 
a week, with an intensity of 65–85% HR max and a ses-
sion duration of 30–90 minutes. The results showed 
that both aerobic and resistance training were asso-
ciated with reductions in the symptoms of depres-
sion, and these effects were consistent whether the 
training was performed by individuals or in groups. 
longer interventions also tended to give more positive  
results [39].
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Discussion
Physical exercise can take various different forms. 

In the treatment of depression in the elderly, it is justi-
fied to use endurance exercises [22, 24, 25, 37] as well as 
resistance exercises [17]. for example, studies showing 
the positive impact of endurance exercises highlighted 
various forms of physical activity (e.g. aquabatics, jog-
ging, cycling, walking) and classic gym exercises (e.g. 
warm-up, cardiovascular exercises, stretching exer-
cises with breathing exercises) that can be effective in 
treating depression [22,28,39]. furthermore, the com-
bination of aerobic and resistance exercises also shows 
positive results in fighting depression [39]. However, 
too few studies have compared the effectiveness of 
different types of activities, and so it is still not clear 
which type of activity will be most effective in reduc-
ing depression symptoms [39].

additionally, questions remain regarding the opti-
mal intensity of the exercise for reducing depression 
symptoms. Many studies [22,24,39] show that benefits 
can be attained by imposing a pre-determined intensity 
(e.g. low, moderate, or high) on the exercise for patients. 
However, more positive results are attained when the 
patient can choose the intensity of their exercises, sug-
gesting that patients in future research and practice 
should have a choice as to how intense the training set 
they will perform should be [38]. 

The optimal frequency and duration of the exer-
cise is also an issue which will need to be explored in 
future research, as this has varied in existing studies 
with unconclusive results. In some studies it was found 
that exercise which took place once per week was suf-
ficient for improving the depressive state, whereas 
other studies found improvements when the exercise 
took place three times a week [22,32,38,39]. Similarly, 
with respect to the duration of the exercise, the studies 
reviewed did not adjust exercise durations to the pref-
erences of the subjects and instead selected a duration 
most often in the range of 30–60 minutes.

finally, the impact of exercise on cognitive impair-
ment, which is one of the most common symptoms of 

depression in the elderly, is also unclear. Studies of other 
mental illnesses have shown a positive effect of exer-
cise on cognitive impairment [26,27,29], but unfortu-
nately this is not confirmed in studies on depression 
[28]. Therefore, more research is needed to determine 
the effectiveness of exercises in this area.

Conclusion
In this article, 39 studies into the effectiveness 

of physical exercise for elderly individuals struggling 
with depression were reviewed. first, attention was 
paid to people who also struggle with other ailments 
(e.g. reduced muscle strength, oxidative stress, heart 
failure, or cancer). Then, reference was made to the 
effect of exercise on depression symptoms, such as 
cognitive impairment, anxiety, and suicidal thoughts. 
finally, the positive effect of exercise in treating depres-
sion is presented. It was demonstrated that physical 
activity is associated with reductions in the inten-
sity of depression, improvements in the quality of 
life, and the prevention of the rapid development of  
the disease.

Therefore, it can be concluded that physical exer-
cises have a positive effect in combating depressive 
symptoms. Regular activity under qualified supervi-
sion, whether completed individually or in groups, can 
be tailored to the individual needs and skills of a person 
in terms of the type of exercise, intensity, frequency, 
and duration. by exercising regularly, older people will 
improve biological and physical functioning, increase 
mobility and muscle strength, and improve mood. Spe-
cifically, it can be expected that physical activity will 
help to increase motivation and self-esteem amongst 
elderly populations, and also improve depressive symp-
toms, quality of life, and general daily functioning. This 
will help to eliminate or alleviate the experience of 
depression and its comorbidities. In future research, it 
will be most beneficial to explore the type, intensity and 
frequency of exercise that is associated with the most 
effective results in terms of preventing depression.
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