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Dear Readers, Authors, Reviewers, Members of the Scientific Committee, Thematic Editors,
Members of the Editorial Board, and all Enthusiasts of Medical Science Pulse!

At the start of the new academic year 2021/2022 we are pleased to introduce the third issue of
Medical Science Pulse in 2021. This issue also features our new logo on its cover. We hope that
the interesting content of the articles will become a starting point for scientific discussion in the
academic community. Medical Science Pulse publishes a wide range of articles covering a broad
range of issues, and we are confident that all readers will find something of interest. The third
issue addresses a wide range of topics in health science. The issue opens with an original research
paper discussing the identification of Escherichia coli producer and non-producer of Extended
Spectrum Beta-lactamases and their patterns of resistance to antibiotics in vaginal cultures of
healthy women. The article was written by Jorge Villegas from Professional School of Nutrition,
Nursing and Gerontology, IUEM University, Mexico. Question of life satisfaction among women
after delivery based on selected characteristics concerning the course of pregnancy and labor was
addressed by Dziurka, Bucholc and colleagues. A case report by Ciechanowska and Stachurski
discuss differential diagnosis between stroke, transient ischemic attack, and first episode of
hemiplegic migraine in a teenager with alarming focal symptoms. The study by Jachrowicz and
Tomaszewska examines social attitudes towards death and the level of awareness concerning its
confirmation. This issue includes a series of articles on physiotherapy. We particularly recommend
the article by Wilk on therapeutic massage in women with stress urinary incontinence and the
study by Kaczorowska, aimed at evaluating the effects of physiotherapy using PNF techniques on
the gait of patients after hip and knee arthroplasty. The article by Kaczorowska and Kaboth
examines methods to assess and compare pain in professional Polish musicians and the
relationships between the intensity and frequency of pain and the time spent playing per week
and the experience of playing the instrument. The article by Florkiewicz studies the associations
between knowledge of prevention and treatment of human papillomavirus (HPV) infections in
young men and another one describes societal attitudes toward death and awareness of death
confirmation. This issue closes with two particularly interesting articles: a study by Stefanicka-
Wojtas and Kurpas addressing the challenge of personalized medicine for health care. The aim of
this work was to identify barriers, and to take systematic actions to remove as many as possible,
to create a future where personalized medicine is fully integrated in real-life settings. The study
by Procek examines the legal and ethical challenges of physicians working during COVID-19
pandemic. We all know how difficult this year is due to the continued COVID-19 pandemic.
Nonetheless, we hope that you will be able to find some time to read this new issue of our
quarterly. Prof. Donata Kurpas MD, PhD Editor-in-Chief Andrei Shpakou MD, PhD Deputy Editor
Bozena Ratajczak-Olszewska MSc Deputy Editor Dear Readers, Authors, Reviewers, Members of
the Scientific Committee, Thematic Editors, Members of the Editorial Board, and all Enthusiasts of
Medical Science Pulse! Medical Science Pulse 2021 (15) 3 Editorial 3 In the new academic year
2021/2020, the editors of MSP wish the entire academic community good health, success in their
didactic and research work, along with successful completion of their objectives. We also wish the
students perseverance and motivation in acquiring knowledge, qualifications, and skills for their
profession. We invite you to publish your scientific work in MSP and deepen your academic
interests as well as to join our editorial team and the group of authors!
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ABSTRACT

Background: Bacterial vaginosis is the most common cause of vaginitis in women of childbearing age, and
it predominantly affects young sexually active women. Escherichia coli is one of the most common bacteria
found in the genital tract of non-pregnant (9-28%) and pregnant women (24-31%). E. coli strains can colo-
nize the vaginal and endocervical regions in pregnant women, and may lead to the development of urinary
tract, intra-amniotic or puerperal infections.

Aim of the study: Isolation and identification of the antibiotic resistance patterns of extended spectrum
beta-lactamase (ESBL)-producing and non-producing E. coli in the vaginal cultures of healthy women.

Material and methods: Vaginal samples were taken from 55 healthy women. For the bacterial identification
and resistance patterns, automated equipment from Beckman Coulter was used. Phenotypic techniques were
used to confirm the presence or absence of ESBL.

Results: Fifty-five cultures developed E. coli, with the rest of the strains corresponding to different bacteria.
Of the 55 E. coli cultures, 35 (63.63%) were ESBL-producing and 20 (36.36%) did not produce ESBL. There
was an 80% resistance to penicillin, and a 76.4% and 65.5% resistance to the first and fourth generation
cephalosporins, respectively. A 45.5% resistance was observed for the fluoroquinolones, 52.7% for trimetho-
prim/sulfamethoxazole, and 100% sensitivity to carbapenemics and amikacin.

Conclusions: A large presence of vaginal ESBL-producing E. coli was observed in healthy women, which in-
creases the risk of therapeutic failure due to high levels of antibiotic resistance.

KEYWORDS: E. coli, antibiotic resistance, vaginal culture
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Identification of Escherichia coli strains in the vaginal cultures of healthy women...

BACKGROUND

Vaginal infections are a frequent reason for pri-
mary healthcare consultations around the world, but
their prevalence and etiology vary in different popu-
lations. The proper clinical diagnosis of these infec-
tions is necessary to establish an effective therapy,
and this is fundamentally associated with recogniz-
ing the etiology [1]. Female urogenital infections are
highly prevalent. Vaginal infections affect 70% of
women during their lifetimes and account for mil-
lions of annual doctors’ visits [2]. Vaginal ecology is
influenced by factors such as the glycogen content in
epithelial cells, glucose, pH, hormone levels, trauma
caused by sexual intercourse, contraceptive methods,
age, and antimicrobial treatments [3].

The vaginas of women of different ethnicities are
inhabited by a variety of microorganisms, known
as the vaginal microbiota, in varying quantities and
proportions. Among these, Lactobacillus spp., in par-
ticular L. crispatus, L. jensenii, and L. inners, are the
most prevalent bacteria in the vaginal ecosystem of
healthy Caucasian women. According to the World
Health Organization, probiotics are “live microorgan-
isms which when administered in adequate amounts
confer a health benefit on the host”. Lactobacilli that
colonize the human vagina produce antimicrobial
substances that counteract the growth of pathogenic
microorganisms. Nevertheless, for reasons not com-
pletely elucidated, the vaginal microbiota composi-
tion can change, and this alteration of the ecosystem
can lead to vaginal dysbiosis and infections associated
with various adverse health outcomes [4]. The vaginal
microbiota provides the first line of defense against
sexually transmitted infections (STIs). Lactobacillus
spp. produce lactic acid and other antimicrobial com-
pounds that maintain a protective environment, and
the absence of these bacteria is associated with an
increased risk of contracting STIs. Recent large-scale
molecular surveys of the vaginal microbiota have re-
vealed five broad vaginal bacterial community-state
types (CSTs). Four CSTs are dominated by Lactobacil-
Ius spp., while a fifth is deficient in Lactobacillus and
comprised of a diverse set of strict and facultative
anaerobes [5].

Vaginal infections represent a significant female
health problem due to issues such as a high recur-
rence rate, drug resistance, and the emergence of
persistent strains. Improvements in the therapeutic
efficacy of conventional formulations intended for
vaginal delivery remain as a challenge due to anatomy
and physiology of the vagina, since the secretion and
renewal of vaginal fluids contribute to removal of the
therapeutic agent. Vaginal disorders can be catego-
rized according to their etiologic agent into bacterial,
fungal, or parasitic infections. Thus, it is important
to understand the clinical and pathological features,

as well as the main challenges involved in the treat-
ments, for each type of vaginal infection [6].

Currently, vaginal infections are mainly caused
by pathogenic or commensal microorganisms that,
due to immunosuppression, can become pathogenic
agents for humans. Bacterial vaginosis (BV), candi-
diasis, and trichomoniasis are responsible for the ma-
jority of vaginal infections in women of reproductive
age. Abnormal vaginal discharge, itching, burning
sensations, irritation and discomfort are frequent
complaints among patients who visit obstetrics and
gynecological clinics. However, several vaginal infec-
tions present with few or no symptoms [7].

BV is the most common cause of vaginitis in wom-
en of childbearing age. This condition predominantly
affects young sexually active women but can also oc-
cur in the absence of sexual intercourse [8]. A group
of microorganisms is present simultaneously in the
vaginas of women with BV. The main members of this
group are Gardnerella vaginalis, anaerobic gram-nega-
tive rods belonging to the genera Prevotella, Porphy-
romonas, and Bacteroides, Peptostreptococcus species,
Mycoplasma hominis, Ureaplasma urealyticum, and
Mobiluncus species. In addition, facultative species
of Lactobacillus tend to be present in lower concen-
trations compared to women with a normal vaginal
exam [9].

Escherichia coli is reported as one of the most com-
mon organisms found in the genital tracts of non-
pregnant (9-28%) and pregnant women (24-31%).
Vaginal E. coli can colonize the vaginal and/or en-
docervical regions in pregnant women, and can lead
to the development of urinary tract, intra-amniotic
and puerperal infections through ‘fecal-vaginal-uri-
nary/neonatal’ transmission [10].

AIM OF THE STUDY

The aim of this study is to isolate and identify
antibiotic resistance patterns in extended spectrum
beta-lactamase (ESBL)-producing and non-producing
E. coli in the vaginal cultures of healthy women.

MATERIAL AND METHODS
Study population and data collection

The study group was comprised of 55 patients
that attended an outpatient clinic in the Toluca Valley
in Mexico. Vaginal cultures were taken from healthy
women, whose only exclusion criterion was present-
ing with a sign or symptom of vaginal infection in the
week or days prior. The age of the participants was
not an exclusion criterion as one of the objectives was
to identify the age at which the highest prevalence of
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bacterial growth is discovered and whether there is a
presence of ESBL-producing E. coli.

To take the culture, a swab was made and was
placed in Stuart transport medium for 5 hours after
sampling. Sheep blood agar and chromogenic agar
were used for the cultures, which were incubated for
24 hours at 37 °C. The petri dish with chromogenic
agar was used for a reseeding with standard medium,
and an OD of 0.5 on the MacFarland scale was used
to perform bacterial identification in a panel for gram
negative bacteria, as well as for the susceptibility
tests. This was done using Beckman Coulter equip-
ment. For the determination of minimum inhibitory
concentrations (MIC) in the antibiogram, the concen-
trations established by the Clinical and Laboratory
Standards Institute (CLSI) were used. The confirma-
tion of ESBL was made using a disk synergy test with
ceftazidime and clavulanic acid [11].

Variables

Age, presence of ESBL, and resistance to fluoro-
quinolones.

Statistical analyses

The statistical analyses were performed using
IBM SPSS v. 22 software. To establish the relation-
ship between the variables “Bacteria ESBL” and “Age”,
Chi squared tests and point-biserial correlations were
used. The null hypothesis (Ho) was “the presence of
ESBL bacteria is not related to the age of the women”
and the alternate hypothesis (Ha) was “the presence
of ESBL bacteria is related to the age of the women.”
The 55 patients from whom vaginal culture samples
were collected were subjected to hypothesis testing.
In addition, the phi coefficient was used to establish
the correlation between the variables “Bacteria E. coli
ESBL” and “resistance to fluoroquinolones”.

RESULTS

One hundred and ten cultures were obtained
from healthy women of different ages, of which only
100 cultures showed microbial growth. Fifty-five
cultures developed E. coli and the rest of the strains
corresponded to different bacteria. Of the 55 cultures
of E. coli, 35 63.63% (35) were strains that produced
ESBL, and 20 36.36% (20) were strains that did not
produce ESBL but may have had the presence of
AmpC beta-lactamases.

The average age of the participants was 33.94
years, an middle of 29, with the lowest age being 17
years and the highest 70 years. All samples were ob-
tained from healthy women with an absence of vagi-
nal, cervicovaginal or urinary tract infections.

The patterns of resistance to the different antibi-
otics are shown in Table 1, where the number of sen-
sitive and resistant E. coli cultures are listed.

Table 1. Antibiotic resistance patterns in E. coli isolates (n=55)

E. coli E. coli
Antibiotic Resistant Sensitive
(n/%) (n/%)

Ampicillin 44/80 11/20

Ampicillin/Sulbactam 27/49.1 28/50.9
Amoxicillin/Clavulanic acid 21/38.2 34/61.8
Cefalothin 42/76.4 13/23.6
Cefepime 36/65.5 19/34.5
Ceftriaxone 40/72.7 15/27.3
Ceftazidime 40/72.7 15/27.3
Cefotaxime 40/72.7 15/27.3
Cefuroxime 39/70.9 16/29.1
Piperacillin/Tazobactam 6/10.9 49/89.1
Imipenem 0/0 55/100
Meropenem 0/0 55/100
Ertapenem 0/0 55/100
Tigecycline 12/21.8 43/78.2
Tetracycline 29/52.7 26/47.3
Amikacin 0/0 55/100
Gentamicin 16/29.1 39/79.9
Levofloxacin 25/45.5 30/54.5
Ciprofloxacin 25/45.5 30/54.5
Trimetroprim/Sulfametoxazol 29/52.7 26/47.3

For penicillin derivatives, 80% resistance was ob-
served, which is to be expected due to the presence of
63.3% of ESBL-producing strains. However, the pres-
ence of other beta-lactamases such as AmpC is also
reflected in the number of strains resistant to this an-
tibiotic. Cephalosporins from the first to fourth gener-
ations had percentages of 76.4% (42) and 65.5% (36)
for cefalothin and cefepime, respectively. Ampicillin/
sulbactam had a resistance of only 49.1% (27), while
amoxicillin/clavulanic acid exhibited a resistance of
38.2% (21), a lower percentage than ampicillin alone.

Carbapenemics meropenem, imipenem and ertap-
enem had a sensitivity of 100% for all drugs, which
indicates an absence of carbapenemase production.
In the case of the aminoglycoside amikacin, it also
had a sensitivity of 100%, but gentamicin from the
same family had a 29.1% (16) resistance.

Fluroquinolones, ciprofloxacin and levofloxacin
had a resistance of 45.5% (25) for both drugs, which
represents a high rate. For tetracycline and trimetho-
prim with sulfamethoxazole, there was a resistance of
52.7% (29). High resistance rates were also observed
for other drugs such as tigecycline with 21.8% (12),
and beta-lactams with beta-lactamase inhibitors such
as piperacillin/tazobactam with 10.9% (6).

www.medicalsciencepulse.com
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Figure 1. Antibiotic resistance patterns in E. coli isolates

Figure 1 shows these resistance trends and the
comparisons between those strains sensitive and re-
sistant to the drugs evaluated in the study.

ESBL-producing bacteria and Age

A Chi-squared test indicated that there was no
significant association between the presence of ES-
BL-producing bacteria and the age of the patients
(*=29.648, p=0.484).

The point-biserial correlation (r=-0.055, p=0.05)
indicated an inverse relationship between the vari-
ables, which means the older the patients, the lower
the probability of the presence of ESBL-producing
bacteria.

ESBL-producing bacteria
and fluoroquinolone resistance

The phi coefficient (¢=0.311, p=0.021) indicated a
significant association between ESBL-producing bac-
teria and resistance to fluoroquinolones.
DISCUSSION

Key results

Ahigh level of ESBL was detected by the biochemi-
cal tests, this was reflected in the high index of resist-

ance (80%) for ampicillin, which is hydrolyzed by these
enzymes. The high resistance rate also indicates a high
number of AmpC-producing strains, as there were
only 35 ESBL-producing strains. In the case of first-
generation cephalosporins, such as cephalothin, there
was a resistance seen in 42 strains (76.4%), which also
implies the existence of AmpC-producing strains. A
similar pattern of results was observed for cefuroxime
with 39 resistant strains (70.9%), and 40 strains were
resistant to third generation cephalosporins (72.7%).

Interpretation

Both AmpC and ESBL do not have the ability to
hydrolyze beta-lactamase inhibitors, so there was lit-
tle resistance to amoxicillin/clavulanate (61.8%, 34),
ampicillin/sulbactam 50.9% (28), and piperacillin/
tazobactam 89.1%, (49) [12,13]. On the other hand,
a high percentage of resistance to tetracyclines was
observed. Tetracycline and tigecycline showed resist-
ance rates of 52.7% (29) and 21.8% (12), respectively.
Bacterial resistance to tetracycline is usually medi-
ated by energy-dependent pumping of tetracycline
out of the bacterial cell. The genes tet (4), (B), (O),
(D), (BE), (Y) and (I) in gram-negative bacteria encode
these efflux systems [14].

In the case of quinolones, a resistance pattern of
45.5% (25) was observed for both levofloxacin and
ciprofloxacin. In E. coli, resistance to quinolones fre-
quently occurs through mutations in the gyrA gene

Medical Science Pulse 2021 (15) 3
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and, less often, in the gyrB gene, which catalyze ATP
dependent DNA supercoiling. Other mechanisms of
E. coli resistance to quinolones and fluoroquinolones
are through efflux pumps and reduced drug accumu-
lation in the bacteria due to changes in the purine
protein [15].

CONCLUSIONS

There is a high presence of vaginal E. coli strains
that produce ESBL and AmpC-type beta-lactamases
in apparently healthy women. In addition, a high de-
gree of resistance to antibiotics such as quinolones,
tetracyclines and trimethoprim with sulfamethoxa-
zole was observed for these strains. These families
of antibiotics, along with the beta-lactam drugs, are
first line therapeutics for infections of this nature,
which will lead to therapeutic failure. The relation-
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ABSTRACT

Background: The postpartum period, including hospitalization after a birth, requires the woman in pu-
erperium to adjust to her new social role. The subject of satisfaction with life (SWL) in women in the early
postpartum period has been rarely addressed in the literature and requires up-to-date, thorough research.

Aim of the study: The present study aimed to evaluate the level of SWL among women after delivery accord-
ing to selected characteristics concerning the course of pregnancy and labor.

Material and methods: The study included 128 females who after delivery were hospitalized at mater-
nity units in Lublin, Poland. The participants were administered the Satisfaction With Life Scale (SWLS) and
a questionnaire to collect data on the course of pregnancy and labor.

Results: It was found that 88 (68.75%) women had a high level of life satisfaction after childbirth, 27 (21.09%)
had an average level, and 13 (10.16%) had a low level. Among the analyzed variables, a marginally significant
increase in SWL was found for women in the early postpartum period that experienced skin-to-skin contact
with the newborn immediately after delivery (p=0.054). The strength of the observed effect, as measured by
Cohen’s d coefficient, was low (0.37).

Conclusions: The current research contributes to the identification of factors occurring during pregnancy
and labor that determine postpartum SWL. These results may enable the early elimination of variables that
negatively affect postpartum SWL and place a focus on factors with a positive impact. The use of preventive
measures designed to improve SWL are likely to aid in reducing the risk of mood disorders in the later post-
partum period.

KEYWORDS: satisfaction with life, labor, delivery, postpartum, pregnancy

namics, and relative persistence have been discussed
by Venenhoven (2009) [2]. SWL is determined by
both short-term (current mood), medium-term (life

BACKGROUND

The postpartum period, including hospitalization

after birth, requires the woman in puerperium to
adapt to her new social role and to learn motherhood.
Shin and Johnson (1978) state that satisfaction with
life (SWL) is an overall assessment of the quality of
life compared against self-selected criteria [1]. The in-
dividual nature of this phenomenon, its moderate dy-

events), and long-term (personality traits) compo-
nents [3]. The subject of SWL in women in the early
postpartum period has been rarely addressed in the
literature [4,5,6] and requires up-to-date, thorough
research conducted within an extensive group. It is
much more common in the literature to find reports
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on a women’s satisfaction with childbirth [7-10,11-
13], or quality of life following childbirth [14-17].

Numerous scientific studies have demonstrated
the positive effects of skin-to-skin contact with
a newborn immediately after birth, both for the
child’s and mother’s health. Contact with the new-
born baby during the first hours after birth enables
the new mother to initiate a relationship that will de-
velop throughout the child’s life, and provides a sense
of love and closeness.

There are reports in the literature showing vari-
ation in the levels of satisfaction with delivery de-
pending on its course. Nahaee et al. (2020) investi-
gated the predictors of childbirth satisfaction using
the Iranian Persian Birth Satisfaction Scale before
and during labor among 647 women. It was reported
that low levels of childbirth satisfaction were asso-
ciated with postpartum women who delivered vagi-
nally with perineal rupture/incisions, had emergency
caesarean sections, were administered oxytocin for
induction and during labor, and did not attend birth-
ing classes [8]. Similar conclusions were reached
by Falk et al. (2019) in a Swedish study examining
the impact of interventions and obstetric complica-
tions on satisfaction with childbirth among 16,000
women. The main factors contributing to low satis-
faction with childbirth were emergency caesarean
section, induction of labor, postpartum hemorrhage,
instrumental vaginal delivery, and postpartum anal
sphincter injury [9]. In contrast, Hamm et al. (2019),
using the Birth Satisfaction Scale-Revised, revealed
that women having a caesarean section compared
to those delivering vaginally were three times more
likely to have a lower satisfaction with childbirth.
Similar findings have been observed for primiparous
and multiparous women, with the former experienc-
ing a lower sense of satisfaction with childbirth [10].

However, no research has been conducted on
women in the early postpartum period that has ex-
amined the effects of the course of pregnancy and de-
livery on SWL using the Satisfaction with Life Scale
(SWLS; Diener et. al. 1985). The current study aims to
address this research gap. This research may help to
identify the factors occurring during pregnancy and
childbirth that determine postpartum SWL. These
findings may also enable the early elimination of
variables that negatively affect postpartum SWL and
place a focus on the factors with a positive impact.
This should aid in the design of preventive measures
to improve SWL and reduce the risk of mood disor-
ders in the later postpartum period.

AIM OF THE STUDY

The aim of this study was to evaluate the level of
SWL in women after delivery and during early post-

partum period with respect to selected variables
characteristic of the course of pregnancy and labor.

MATERIAL AND METHODS
Study design, setting, and duration

The study was carried out from December 2019
to March 2020 before the COVID-19 pandemic in
Poland. The study was anonymous and voluntary,
conducted in accordance with the Declaration of Hel-
sinki, and after obtaining consent from the board of
the Faculty of Health Sciences, Medical University of
Lublin, and the hospitals’ management.

Study population

The study included 128 women after labor and in
early postpartum admitted to the maternity ward at
several hospitals in Lublin, Poland. The inclusion cri-
teria were as follows: informed consent, early post-
partum (first 7 days after childbirth), and hospitali-
zation in a maternity ward. The exclusion criterion
was the respondents’ lack of consent to participate
in the study.

Research instruments

The SWLS designed by Diener et al. (1985), in its
Polish adaptation by Z. Juczynski [18], and a ques-
tionnaire of our own design were used to collect data
on life satisfaction and the course of pregnancy and
delivery. The SWLS measures the level of satisfaction
with one’s accomplishments and living standards. It
consists of five statements concerning a woman’s life,
rated on a seven-point Likert scale from 1 (strongly
disagree) to 7 (strongly agree), with a possible range
of scores from 5 to 35 points. The higher the score ob-
tained, the higher the level of life satisfaction. The re-
sults should follow the properties characterizing the
sten scale, where 1-4 stens (5-17 points) equals low
SWL, 5-6 stens (18-23 points) indicates an average
SWL, and 7-10 stens (24-35 points) shows a high
SWL [19,20].

Statistical analyses

The results were statistically analyzed using the
IBM SPSS Statistics 23 software suite. Basic descrip-
tive statistics, Pearson’s r coefficient correlations,
Spearman’sp rank correlations, Kolmogorov-Smirnov
tests, one-way between-group analyses of variance,
and Student’s t-tests for independent samples were
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performed. A threshold of @=0.05 was considered the
level of significance. Alpha values at 0.05<p<0.1 were
interpreted as significant at the level of a statistical
trend.

RESULTS
Characteristics of the study group

The study included 128 (100%) postpartum
women hospitalized in a maternity ward. The age of
the respondents ranged from 18 to 43 years, with a
mean age of 30.76 years and a standard deviation of
5.74. Detailed data on the sociodemographic char-
acteristics of the postpartum women are shown in
Table 1.

Table 1. Sociodemographic characteristics of the respondents

q . q Frequency | Percentage
Sociodemographic variables

grap ™) (%)

Primary or vocational 13 10.2
Education Secondary 37 28.9

Higher 78 60.9

Single 24 18.8
Marital Married 94 734
status

Divorced 10 7.8
Place of Urban area 85 66.4
residence Rural area 43 33.6
Profession- Employed 83 64.8
al status Unemployed 45 35.2

Very good 37 28.9
Finandal | /g 89 69.5
situation

Bad 2 1.6

Main results

Based on the results obtained using the SWLS, it
was found that 88 (68.75%) women had a high level
of life satisfaction, 27 (21.09%) had an average lev-
el, and 13 (10.16%) had a low level during the early
postpartum period. The minimum score obtained for
the SWLS was 9 points and the maximum 35, with
a standard deviation of 5.61, skewness —0.76, kurto-
sis 0.57, Kolmogorov-Smirnov test 0.12, and statisti-
cal significance p=0.001.

There was no statistically significant difference be-
tween the mean SWL value after delivery in the early
postpartum period in the group of respondents hos-
pitalized during pregnancy and those not hospital-
ized during pregnancy (Table 2). The type of vaginal
delivery (spontaneous or induced) also did not sig-
nificantly affect the mean SWL values after delivery,
(p=0.076; Table 2). However, a marginal statistically
significant difference was found between SWL levels
and skin-to-skin contact with the newborn after de-
livery (p=0.054; Table 2). Respondents who had been
provided an opportunity for such contact reported
a higher level of life satisfaction. The strength of the
observed effect, as measured by Cohen’s d coefficient,
was low.

The research also showed no statistically signifi-
cant correlations between SWL level after delivery
in the early postpartum period and the week of
pregnancy completion, the number of pregnancies,
the number of miscarriages, the number of vaginal
deliveries, and the number of caesarean sections
(Table 3).

No statistically significant differences were found
between participation in birthing classes during the
most recent pregnancy (p=0.201), mode of pregnancy
completion (p=0.128), perineal incision during vagi-
nal delivery (p=0.994), perineal suturing (p=0.350),
mode of caesarean section (p=0.234), family’s pres-
ence during delivery (p=0.234), and women’s SWL
after delivery in the early postpartum period.

Table 2. Satisfaction with life after delivery and selected characteristics of the course of pregnancy and labor

95% C1
Variable
M SD t P LL UL Cohen’s d

Hospitalization Yes (n=49) 24.76 5.84

during pregnancy -0.85 0.399 -2.89 1.16 0.15
(n=128) No (n=79) 25.62 5.48

Skin-to-skin contact with | Yes (n=89) 25.92 4.94

newborn after delivery 1.95 0.054 -0.03 419 0.37
(n=128) No (n=39) 23.85 6.76

Type of vaginal delivery Spontaneous (n=32) 27.13 4.47 B 0.076 B B B
(n=58) Induced (n=26) 24.88 4.94

M - mean; SD - standard deviation; t — result of Student’s t-test; p — statistical significance; CI - confidence interval; LL — lower limit; UL —upper

limit.
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Table 3. Correlations between satisfaction with life after delivery
in the early postpartum period, week of pregnancy completion,
and variables associated with the number of pregnancies

Variable Pearson’s r Slonifeanc
@
Week of pregnancy completion 0.080 0.368
Number of pregnancies 0.076 0.396
Number of vaginal deliveries 0.144 0.104
Number of caesarean sections 0.050 0.575
Number of miscarriages -0.102 0.252

DISCUSSION

The current study aimed to evaluate the level of
SWL in women after delivery and during early post-
partum period with respect to selected variables
characteristic of the course of pregnancy and labor.

The study conducted by Aasheim et al. (2014) in
Norway to assess postpartum SWL using the SWLS,
depending on the week of pregnancy and 6 months
and 3 years postpartum, found that, among Norwe-
gian pregnant and postpartum women, SWL was
higher during pregnancy and at 6 months post-
partum than among the general Norwegian female
population. In addition, SWL was demonstrated to
increase 6 months after delivery, as compared to
pre-delivery levels [4]. Similar results were reported
by Dyrdal et al. (2014), where the highest level of
SWL was found in the postpartum period and re-
turned to pre-pregnancy levels within 2 years after
childbirth [5].

Gebuza et al. (2018) showed no statistically sig-
nificant differences with respect to life satisfaction
across the studied groups of women and their mode
of pregnancy completion, and found that caesarean
section did not provide a greater SWL after child-
birth. However, respondents that underwent a cae-
sarean section received more social support from
their partners in the postnatal period than women
experiencing a vaginal delivery [6].

During a non-systematic review of the literature,
no studies examining the correlations between the
pregnancy and delivery factors selected for analysis
in this study and women’s SWL following delivery in
the early puerperium were identified. Kahalon et al.
(2021) point out that, as far as labor satisfaction is
concerned, there is a significant difference in the ef-
fect of skin-to-skin contact with the newborn between
women who gave birth vaginally and those who deliv-
ered with a caesarean section. The latter group, who
had not been provided an opportunity for such con-
tact, was more likely to report lower satisfaction with
their delivery as compared to women delivering vagi-
nally. In addition, for each type of childbirth (vaginal,

instrumental, through caesarean section), a higher
level of satisfaction was found in women who were
given the opportunity for skin-to-skin contact with
the newborn immediately after delivery [7].

Shorten et al. (2012) examined satisfaction with
birth experiences using a 10-point visual analogue
scale in 165 women at 6 to 8 weeks after birth fol-
lowing a previous caesarean section. It was reported
that the mode of pregnancy completion was the most
important determinant of satisfaction with the birth
experience and health in postnatal period. Moreover,
respondents who experienced a spontaneous vaginal
birth after a caesarean section in a previous preg-
nancy were the most satisfied group of participants.
Women who elected to receive a repeat caesarean sec-
tion were also highly satisfied. The least satisfied with
their childbirth experience were respondents who
received an emergency caesarean section and those
who did not achieve what they had planned before
delivery [11].

A review of the literature also showed that satis-
faction with birth is associated with a shortlabor time
(less than 6 hours) [12]. Bitew et al. (2015) also found
that 95% of respondents were satisfied with the help-
fulness of health care providers and positions of their
choice during delivery [12]. Similar results were ob-
tained by Kempe et al. (2020). In addition to duration
of labor, mode of birth, epidural anesthesia and oxy-
tocin augmentation are also significantly related to
satisfaction with the birthing experience. Respond-
ents with a longer delivery declared a lower mean sat-
isfaction with the birth experience than participants
with a shorter childbirth. Also, women who received
epidural anesthesia or oxytocin augmentation over
course of their deliveries had a lower mean satisfac-
tion with the birthing experience than respondents
who did not receive these treatments [13].

Nahaee et al. (2020) also reported that low birth
satisfaction is associated with insufficient support
from health care workers, vaginal birth with episi-
otomy and tear, labor dystocia, emergency caesar-
ean section, labor induction and labor augmentation
with oxytocin, primiparous, preference for cesarean
section, and no attendance at pregnancy classes [8].

The results of the current study and the associ-
ated literature review indicate that there is a need to
conduct further research in this area. In particular,
studies with a larger research group are required to
gain a better understanding of women’s SWL in the
postpartum period and to identify its determinants.

LIMITATIONS

The current study had a relatively small sample
size and was conducted over a short period of time.

Medical Science Pulse 2021 (15) 3

13



MAGDALENA DZIURKA ET AL.

For future studies, the inclusion of a larger popula-
tion would be beneficial.

CONCLUSIONS

A higher level of life satisfaction in postpartum
women during the early puerperium was reported by
respondents who were allowed skin-to-skin contact
with the newborn immediately after birth. Therefore,
in clinical practice during labor and delivery, future
mothers should be provided with customized care
adapted to the pace of labor and their preferences, in
order to reduce the medicalization of labor and to al-
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ABSTRACT

Background: Stress incontinence affects 25-60% of women of all ages and causes constant discomfort, sig-
nificantly lowering quality of life. The most common causes of urinary incontinence are weakened sphincter
muscles or bladder failure.

Aim of the study: The aim of this study was to assess the effectiveness of therapeutic massage therapy for
stress urinary incontinence and to determine whether therapeutic massage can restore the normal function
of the bladder sphincters.

Material and methods: The study involved eleven women with a diagnosis of primary stress urinary incon-
tinence, aged 50-79 years. The women attended therapeutic massage sessions twice a week for four weeks.
A sanitary pad test was performed before starting and immediately after ending the therapy to verify its ef-
fectiveness.

Results: In eight women, the amount of urine that leaked decreased after therapy. This result was statisti-
cally significant (p = 0.02). In three cases, urine leakage was reduced to zero.

Conclusions: Therapeutic massage, acting locally, improves the function of the bladder sphincters, their
flexibility and the ability to contract and relax. Massage eliminates or significantly reduces the symptoms of
stress urinary incontinence.

KEYWORDS: stress urinary incontinence, therapeutic massage, physiotherapy, women

BACKGROUND continence (UUI), mixed urinary incontinence (MUI),
and overflow urinary incontinence (OUI), depending

Urinary incontinence (UI) can be classified as on the circumstances under which the incontinence
stress urinary incontinence (SUI), urgency urinary in- occurs [1]. The first type is associated with physical
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effort; the second with a strong, sudden need to uri-
nate and an overactive bladder (OAB); the third is a
combination of these two; and the fourth is caused
by incomplete emptying of the bladder, resulting in
a spillover of small amounts of urine [2-4].

Stress urinary incontinence is involuntary urine
leakage during various activities and movements,
such as coughing, sneezing, jumping, heavy lifting,
and exercising [1,5]. It is mainly caused by the weak-
ening of the pelvic floor muscles (PFM) or the ure-
thral sphincter muscles [5].

Involuntary urine leakage occurs when the pres-
sure inside the bladder is higher than the intraperi-
toneal pressure without a simultaneous detrusor
muscle spasm. Increased pressure in the bladder is
associated with the elevation of intra-abdominal
pressure, caused by physical effort and other factors
[6, 7]. There are three stages of stress urinary incon-
tinence:

- stage I: urinary incontinence occurs when the
intra-abdominal pressure (IAP) substantially and
suddenly increases, as during laughing, coughing,
and sneezing;

— stage II: urine constantly leaks during physical
effort associated with tensing the abdominal muscles
(for example, climbing stairs with a load),

— stage III: urinary incontinence occurs even when
lying, when abdominal pressure only slightly increas-
es — for example, when changing position from one
side to the other [3].

Although urinary incontinence mostly affects
women (25%-60% of the female population) over
a broad age range of 25-65 years [7-9] it is also ob-
served in men of different ages, and is sometimes es-
timated as affecting as many as 39% of the male pop-
ulation [10]. The incidence of urinary incontinence
rises with age, and advanced age is when it reaches
its peak incidence. Urinary incontinence is a problem
young women suffer from, usually after giving birth
[11]. The pathophysiology underlying this health
condition results from two mechanisms: excessive
mobility of the urethra (urethral hypermobility) and
of the bladder neck, as well as weakening, dysfunc-
tion, and failure of the sphincter and overactivity of
the detrusor muscle [6-7,10]. Risk factors for urinary
incontinence include obesity and overweight, past
pregnancy, the use of stimulants (e.g., cigarettes),
a history of surgery of the pelvis and perineum, and
anatomical dysfunctions. Ethnic origin, hormone
replacement therapy, and impairment of motor and
cognitive function are also mentioned as potential
contributors to the problem [5].

In the case of the dysfunction discussed here, it
is essential to diagnose and precisely define the na-
ture of urinary incontinence — to establish whether it
is a chronic or transitory form, how severe it is, and
whether other diseases that potentially cause urine

leakage (for example, prolapse of the pelvis or fistula)
have been excluded [12]. Correct diagnosis enables
quick intervention tailored to the needs of the pa-
tient. Taking appropriate therapeutic measures early
also depends on the patient. It often happens that
women do not report the problem of urinary incon-
tinence to the doctor because of feelings of shame or
embarrassment. This makes quick and accurate diag-
nosis difficult, and early therapy is practically impos-
sible. It is thus extremely important to raise aware-
ness throughout society of the necessity of reporting
symptoms of urinary incontinence, especially as this
symptom causes constant discomfort and the need
to protect oneself (using sanitary pads), which has
a negative impact on the quality of women’s lives in
all spheres: physical, social, sexual, and psychologi-
cal [2,11,13-14]. There are many treatment methods,
both conservative and surgical, for stress urinary
incontinence, and these are continuously undergo-
ing modification and refinement. Among them are
pharmacotherapy, physiotherapy, and surgery. Phar-
macotherapy aims to improve urine outflow and, at
the same time, inhibit detrusor overactivity [10,15].
Rehabilitation includes daily personal hygiene, life-
style modification, strengthening exercises for the
pelvic floor muscles (SEPFM), activity of the pelvic
floor muscles, pelvic floor muscle training (PFMT),
controlled tension of the transverse abdominal mus-
cle (TrA), superficial electrical stimulation (IES), in-
travaginal electrical stimulation, biofeedback (BFB),
intravaginal laser therapy, and magnetic field therapy
[3,13-14,16-19]. The possibility of using massage in
urinary incontinence has long been written [20-21].
The possibility of using massage in urinary inconti-
nence has been reported before [20-23].

Two studies demonstrated that massage was an
effective therapy in women with stress incontinence.
The presented massage procedure had a positive ef-
fect on the amount of urinary leakage on effort im-
mediately after the therapy and a few-month follow-
up therapy produced complete relief from the distress
[24-25].

Surgical treatments for stress urinary inconti-
nence include filling substances, the construction of
a supportive sling, onabotulinum toxin A, implanta-
tion of tension-free vaginal tapes (TVT), diaphragms,
neuromodulators, and special supporting sutures
[3,5,26-27]. Surgical treatment is only recommended
if the conservative treatment has had no therapeutic
effect [8,11].

The main purpose of physiotherapy is to improve
muscle endurance, to alleviate urinary incontinence
and, above all, to improve quality of life. Regularity,
repetitiveness, long-term use of particular meth-
ods, as well as specialist equipment and a qualified
therapist are indispensable, regardless of the type of
therapeutic method. The broad range of methods for
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dealing with urinary incontinence shows that there
is no uniquely effective treatment. Among the very
important, or even crucial elements are patient coop-
eration, modification of lifestyle (avoiding addictive
substances, weight loss, a well-balanced diet, appro-
priate fluid intake), habits associated with urinating,
and consistent behavior [12].

AIM OF THE STUDY

The aim of this study was to assess the effective-
ness of therapeutic massage therapy for stress uri-
nary incontinence

MATERIAL AND METHODS
Settings

The research was conducted at the Faculty of
Physiotherapy, the University of Physical Education
in Wroctaw, where the participants were referred to
by primary care physicians. The cooperation between
the doctor and the physiotherapist was carried out
under a partnership agreement concluded between
the Primary Healthcare Center and the university.

Participants

The study involved eleven women with a diagno-
sis of primary stress urinary incontinence, qualified
by a family practitioner on the basis of the inclusion
and exclusion criteria (Table 1)

Table 1. Inclusion and exclusion criteria for research

Exclusion criteria
for research

Inclusion criteria
for research

Stress Urinary Incontinence II
and III stage

Stress Urinary Incontinence
Istage

Age >50 years Age >80 years

No participation in other Urgency Urinary Incontinence
therapy (currently) (uuIn

Mixed Urinary Incontinence

No abdominal surgery MUD

Currently treated cancer dis-
Cancer diseases of internal eases of internal organs

organs treated 5 years ago

Abdominal tumors

The women were aged between 50 and 79. The
mean values for the basic morphological characteris-
tics of the study group are presented in Table 2. Prior
to entering the therapy, the women had not used any
other therapeutic methods. They had been strug-
gling with urinary incontinence for periods of times

ranging from several months to several years. None
of the patients had previously reported the problem
to a family practitioner. The women had previously
only protected themselves with sanitary pads and by
avoiding factors that could provoke urine leakage,
such as physical effort, stress, and urgent situations
requiring sudden physical effort for example, run-
ning to a bus or tram stop. The International Physical
Activity Questionnaire (IPAQ) - a standardized self-
report measure of physical activity — was not used in
this study, but we did determine that the patients
had not systematically practiced any form of physical
activity. We calculated the body mass index (BMI) of
our patients (Table 2) and the average of the group
indicated overweight, only three participants had
their BMI > 30 kg/m? which qualifies them as obese.

Table 2. Characteristics of the study group

Study e Weight Height BMI ,

rou| M+SD [kg] em] [heg/m?]
group * MzSD MzSD MzSD
N=11 64+10.7 71+£12.04 160+3.81 27+4.39

The patients emphasized that their need to avoid
physical activity, as well as social and intimate life,
had contributed to a significant decline in the quality
of their lives.

Study design
Methodology of massage

Massage was performed twice a week over a period
of four weeks, with each session lasting 20 minutes.
40 minutes before each massage, the women drank
half a liter of mineral still water in order to fill the
bladder. Next, they adopted a position lying on their
back with a roll under the head to relax the sterno-
cleidomastoid muscle, and with wedges placed under
the shoulder girdles to relax the superficial muscles
of the chest. Wedges were placed under lower limbs
along the shanks to help raise the lower limbs to ob-
tain bending in the hip and knee joints. The above
position permits normalization of the tension of the
iliopsoas and abdominal wall muscles. The massage
consisted of three stages:

The initial stage involved superficial stroking of
the abdominal wall with a brush (Fig. 1).

Next, deep stroking was performed along the
blood vessels from the umbilicus to the saphenous
opening and the groin (Fig. 2).

In the next step, stroking and friction (rubbing) of
the pyramidalis muscle from the umbilicus towards
inguinal pits was performed, kneading indirectly
through the straight abdominal muscle. At the end of
this stage, we kneaded along the abdominal oblique
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Figure 1. Superficial stroking of the abdominal wall

muscles. The number of repetitions for each tech-
nique was 7-8 movements. Several stroking move-
ments the abdominal skin were always made before
moving onto the next techniques. The purpose of this
method was to normalize the tension of the arrector
pili (AP) muscles in the area of the skin innervated by
the genitofemoral nerve and the lateral femoral cuta-
neous nerve, to increase venous blood outflow from
the superficial epigastric vein, and to normalize ten-
sion of the pyramidalis and abdominal wall muscles.

In the main part, the linea alba was slowly pulled
from the pubic symphysis towards the umbilicus us-
ing four fingers. This movement was intended to pro-
duce modulated tension of the umbilical ligaments
which fix the bladder to the linea alba (Fig. 3).

This approach resulted in a slight deformation of
the filled bladder wall, causing a gradually increasing
urge to urinate. The task of the patient during this

Figure 2. Deep stroking towards the saphenous opening with the
palm

movement was to signal the urge to urinate, and to
focus on not allowing micturition. At that time, the
stimulation (pulling the linea alba) was stopped until
the urge to urinate had subsided. This activity was re-
peated five times.

In the final stage, superficial stroking of the lower
part of the abdomen was used to reduce neuromuscu-
lar tension (Fig. 4).

Data sources/measurement

A sanitary pad test — recommended by the In-
ternational Continence Society (ICS) to estimate
the amount of urine leaking out during physical ef-
fort — was performed before the first massage ses-
sion and after the whole series of massages. The pad
test methodology is as follows: women drink 500 ml

Figure 3. Pulling the linea alba

Figure 4. Final superficial stroking
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water before exercise, after drinking water, women
resting for 15 minutes. After resting, they do ex-
ercises for 30 minutes, including: walking (2 x the
length of the corridor), climbing up and down one
flight of stairs (4 x), standing-up from sitting (10 x),
coughing vigorously (10 x), running on the spot for
1 minute, bending to pick up an object from the floor
(5 x) and washing hands for 1 minute in running wa-
ter [28].

The test provides information about the severity
of the patient’s baseline urine leakage, and shows the
difference in the results before and after a series of
massages. The sanitary pad is weighed before and im-
mediately after effort. The results are interpreted as
follows: an increase in the weight of the sanitary pad
after effort of less than 1 g is taken as representing
dryness; an increase of 1-10 g means slight invol-
untary urine leakage; an increase of 11-50 g means
heavy urine leakage; and an increase of >50 g is very
heavy urine leakage [3,28]. The sanitary pads were
weighed using an electronic scale. The amount of
urine was given in grams.

Statistical analysis

Statistical analysis was performed using Statisti-
ca 9. The results of sanitary pad tests before and after
therapy were compared using the Wilcoxon signed
rank test (nonparametric test for dependent groups).
This test was used due to the small size of the experi-
mental group and the nonnormal variable distribu-
tion, as assessed by the Shapiro-Wilk test. Statistical
significance was set at p < 0.05.

RESULTS
Descriptive data

Comparison of the sanitary pad test results ob-
tained before starting and immediately after end-
ing the therapy demonstrated statistically signifi-
cant changes. The mean amount of leaked urine in
the entire study sample before therapy was 2.25 g
(SD+0.69 g). After four weeks of the therapy, the
amount of urine had reduced to 1.23 g (SD+1.40 g).

It must be emphasized that before entering the
therapy, the smallest amount of urine leaked in
a sanitary pad test was 0.77 g; this was recorded in
one patient. The greatest amount of urine was 2.80 g,
also observed in one patient.

After the therapy a statistically significant
(p=0.02) decrease in the amount of urine leaked was
noted in eight women, in three of whom it was re-
duced to zero. In other three, this parameter did not
change.

Discussion
Key results

Therapeutic massage improves the functioning of
bladder sphincters, it makes them more flexible, im-
proving their contraction and relaxation.

Massage eliminates or significantly reduces the
symptoms of stress urinary incontinence.

The elimination of symptoms of stress urinary in-
continence could lead to improvement in the quality
of life and could enable taking up physical activity.

Interpretation

It has recently been recommended in the physi-
otherapeutic management of stress urinary incon-
tinence to combine therapies, such as biofeedback
with pelvic floor muscle training, biofeedback with
simultaneous tension of the transverse abdominal
muscle, or manual nerve and muscle therapy with
mechanical and acoustic vibrations. The methods are
then more effective than when they are applied alone
[13-14,26,29-30].

Moreover, it is increasingly frequently empha-
sized that patients need to be educated on mictu-
ritional habits, personal hygiene, and elements of
self-therapy that can help to maintain therapeutic ef-
fects. One study demonstrated that pelvic floor mus-
cle training performed in the outpatient clinic in the
presence of a therapist was more effective than train-
ing done by the patient herself at home. Neverthe-
less, the authors of this study underlined the fact that
self-reported satisfaction with therapy, quality of life,
and functioning in everyday life - taking into account
the number of urine leakage episodes — were similar
in both groups [31]. This shows the need for differ-
ent forms of self-therapy: even if physical symptoms
subside more slowly, patients’ mental well-being will
be better, and that is what contributes to their qual-
ity of life.

Noninvasive and minimally invasive treatment
methods are desirable. There are many effective ways
of treating urinary incontinence, such as electros-
timulation, laser, and biofeedback therapy, which
however require specialist equipment and qualified
staff if they are to be used, not mentioning the surgi-
cal procedures. Conservative treatment methods are
safe, much cheaper than surgery, and highly effec-
tive, but they do require patients’ involvement and
cooperation, as well as longer continuance than sur-
gical methods.

The small number of reports describing the use of
massage in stress urinary incontinence motivated us
to undertake research into this issue. The use of man-
ual massage can be a valuable complement to therapy
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and a therapeutic tool in the treatment of unpleasant
ailments.

During massage of the abdomen and indirectly
of the bladder, local congestion of the body occurs.
Histamine is released from mastocytes, causing va-
sodilation. The bladder becomes better nourished
and more oxygenated, which speeds up the regenera-
tion of muscle cells. These processes make the mus-
cles more flexible, improving their firmness and abil-
ity to contract and relax [32-33]. Massage improves
the functioning of the abdominal wall auxiliary mus-
cles, which carry the viscera and support the pelvic
floor, thus improving the work of the bladder [32].
The bladder consists of smooth muscles, connective
tissue, and the network of blood vessels, owing to
which we can indirectly affect its structure using vari-
ous massage techniques. Thus, local and indirect ma-
nipulation of the bladder improves the functioning of
the sphincter muscles [33]. Massage normalizes the
tension of the ligament apparatus and restores the
normal distribution of the venous blood and lymph
in the bladder area, which explains how the function
of the bladder improved after massage therapy in the
group of the women.

Massage could serve as a supplementary method
in the treatment of stress urinary incontinence -
a method that is noninvasive, safe, easy to repeat,
and comfortable for the patient. Nonetheless, a posi-
tive therapeutic outcome depends on the severity
and duration of the disease, as well as on body weight
and BMI (the higher these are, the more difficult the
process of rehabilitation). This form of therapy is rec-
ommended alongside other methods used as part of
conservative treatment for urinary incontinence, but
requires further research with a greater number of
patients (including men) [1]. The massage methodol-
ogy is simple, easy to repeat, and can be performed
not only by massage therapists and physiotherapists,
but also community nurses and medical staff em-
ployed in nursing homes.

This therapy should not be thought of as appli-
cable exclusively to the aged and elderly. There are
a growing number of comprehensive programs of
care and rehabilitation for young women to prevent,
for example, postpartum stress urinary incontinence
[34]. Work is also ongoing on modern conservative
treatment strategies and their implementation in
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ABSTRACT

Background: Today, human papillomavirus (HPV) infection has become the most common sexually trans-
mitted disease worldwide. Major consequences of contracting the virus include both mild skin lesions and
a range of cancers, the most frequent of which are cervical cancer, penile cancer, oral cavity cancer, throat
cancer, and anal cancer, undoubtedly demonstrating its high oncogenic potential.

Aim of the study: The objective of this study is to determine the level of knowledge among men aged 18-26
years with regard to HPV prevention and treatment.

Material and methods: An online survey was conducted using a questionnaire developed by the authors.
The questionnaire was comprised of 16 closed-ended questions and 5 questions pertaining to demographics.
Chi-squared tests or Spearman’s rank correlation coefficients were used for the statistical analysis.

Results: Only 27.5% of the respondents correctly answered a question regarding the number of types of the
virus, and 33% correctly determined the percentage of the cases where an active infection turns into a chronic
state. However, a high level of awareness of the routes of infection was demonstrated, with more than half
of the respondents (63%) answering this question correctly. Additionally, more than two-thirds (67.9%) of
the men indicated correctly that one of the factors facilitating infection is a young age at the time of the first
contact with the virus. Nearly all respondents (90%) indicated that using condoms is an effective form of
prevention.

Conclusions: The results expressly indicate an insufficient level of knowledge regarding HPV among young
men. Due to the high level of sexual activity in this age group, increased education with regard to the preven-
tion of sexually transmitted diseases is needed.

KEYWORDS: human papillomavirus, cervical cancer, prevention

BACKGROUND virus is transmitted through contact with either the
skin or mucosa of an infected individual, or via so-

Human papillomavirus (HPV) belongs to the called autoinoculation (i.e., scratching and rubbing)
papillomavirus family that includes over 100 types [1]. HPV infection is the most common sexually
[1]. The genetic material of this virus is character- transmitted disease in the world, and it is believed

ized by circular double-stranded DNA [2]. The HPV that up to 40 types of the virus have oncogenic
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potential [3]. The HPV types with a low oncogenic
potential include 6, 11, and 42, whereas those with
a high oncogenic potential include 16, 18, and 31
[4]. A HPV infection may lead to mild skin lesions
(i.e., warts), flat condyloma, and genital warts, or,
depending on the oncogenicity of the virus, can lead
to malignant neoplasms (e.g., cervical cancer) [5].
According to statistical data, cervical cancer is the
third most frequent malignant neoplasm in women
worldwide and second when it comes to the number
of deaths caused [6]. Thus, HPV infection one of
the most serious problems that modern gynecol-
ogy faces. The first screening techniques for cervical
cancer, based on the Pap smear, were introduced in
the 1960s, and these methods have been continu-
ously improved over subsequent decades, which has
undoubtedly has helped to fight the disease [7]. An-
other potential consequence of contracting the HPV
virus is cancer of the anogenital area, as well as head
and neck cancer [3].

In 1983, it was suggested for the first time that
HPV might have an impact on the carcinogenesis of
the above-mentioned cancers [8]. According to nu-
merous studies, HPV is now believed to be a main
cause of these diseases, particularly among the in-
habitants of developed countries [9]. It has also
been shown that the oncogenetic process occurs
more often in individuals with decreased immunity
and in those with a state of chronic infection. Ac-
cording to data, up to half of the human population
will experience a HPV infection at some point in
their lives [10]. In many European Union countries,
HPV vaccines are included in the basic vaccination
program and are publically funded [11]. In Poland,
vaccination against HPV is not obligatory, but it
is included in the group of recommended vaccina-
tions. HPV vaccination in Poland is funded by local
government units under preventative programs or
by the household budgets [12]. Despite the fact that
the etiology of cancers of the reproductive organs
is well-known, HPV deserves special attention and
should be treated separately in further research re-
lated to routes of infection, treatment, prevention,
and diagnostics [13].

AIM OF THE STUDY

This study aims to determine the level of knowl-
edge among men aged 18-26 with regard to both the
prevention and treatment of HPV infections. The fol-
lowing detailed question was raised: Do the men cov-
ered by the study have basic knowledge concerning
the prevention and treatment of HPV infections? It
was assumed that the knowledge among young men
with regard to HPV infection, prevention, and diag-
nosis is insufficient.

MATERIAL AND METHODS
Study design

This study was cross-sectional in nature.

Setting

An electronic survey comprised of questions re-
lating to both the prevention and treatment of HPV
infection was disseminated.

Participants

In total, 328 men aged 18-26 years completed the
questionnaire. The demographics of the study popu-
lation are summarized in Table 1.

Data sources/measurement

The questionnaire, developed by the authors, was
based on a review of the current literature. It con-
sisted of 16 closed single-choice questions regarding
HPV-related knowledge and 5 demographics ques-
tions. The survey was conducted anonymously. The
surveyed men came from different localities, and had
different levels of education and marital status.

Statistical methods

IBM SPSS Statistics 26 was used for the statistical
analysis. In order to examine relationships between
the data, chi-squared tests or Spearman’s rank cor-
relation coefficients were used (due to the lack of nor-
mal distribution in the data). The significance level
was set at p<0.05.

RESULTS
Descriptive data

The largest group among the respondents com-
prised men aged between 22-23 years, living in a city
of over 250,000 inhabitants. In most cases, these
were single men who currently study or have studied
courses unrelated to medicine. The detailed charac-
teristics of the sample are presented in Table 1.

The results allowed for the examination of select-
ed fragments of HPV-related knowledge in the group
surveyed. Only 27.5% of the respondents correctly
indicated the number of HPV types (over 100), and
only 13.5% were able to approximate the number of
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Table 1. Characteristics of the sample (n=328)
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. Number Percentage

Variable (n) (%)

Age 18 12 3.7

(inyears) | 19 13 4.0

20 17 5.2

21 44 134

22 74 22.6

23 69 21.0

24 45 13.7

25 15 4.6

26 34 10.4

No data available 5 1.4

Place Village 65 19.8

of resi- Town <50,000 66 20.1

dence Town <100,000 44 13.4

Town 250,000 33 10.1

City >250,000 115 35.2

No data available 5 1.4

Marital Single 301 91.9

status Married 12 3.6

Separated 4 1.2

Divorced 4 1.2

Widower 1 0.3

No data available 6 1.8

Education | Elementary 3 0.9

Junior high 5 1.4

Vocational 17 5.2

High 184 56.1

Higher 113 34.6

No data available 6 1.8

Does/did not study 73 22.3
Studies/studied

a medical course 63 19.2
Studies/studied

a non-medical course 185 56.4

No data available 7 2.1

individuals in the population experiencing infection
with the virus (half of the population). Only one-
third (33%) of the respondents were able to correctly
determine the percentage of cases where an active
infection turns into a chronic form (20% of the in-
fected).

Regarding the respondents’ knowledge of how
HPV is transmitted, more than half of the respond-
ents (63%) answered this question correctly. A de-
tailed distribution of correct answers broken down
by age, education, and place of residence is presented
in Table 2. While some differences were observed,
they were not statistically significant.

The results allow also for an examination of
additional elements regarding the respondents’
HPV-related knowledge. One-fourth of the group
surveyed (24.2%) knew that an infection usually
takes place at the age of 20-24 years. More than
two-thirds (67.9%) of all respondents knew that
the factors facilitating infection include a young
age when first contact with the virus occurs. More
than half (52.6%) of the respondents also correctly
indicated that the risk of contracting an oncogenic
HPV type is borne by a woman from the moment
of sexual initiation through the entire period of her
sexual activity.

An important question from the perspective of
prevention is knowledge of HPV vaccination. 147 re-
spondents provided the correct answer to a question
regarding vaccination. Table 3 presents a detailed

Table 2. Knowledge of routes of infection broken down by education, age, and place of residence

. Correct answer Wrong answer p-value
N % n %
Education Elementary 1 33.3 2 66.7
Junior high 3 60.0 2 40.0
Vocational 9 52.9 8 47.1 0.487
High 123 66.8 61 33.2
Higher 68 60.2 45 39.8
Age 18 8 66.7 4 33.3
19 8 61.5 5 38.5
20 13 76.5 4 23.5
21 28 63.6 16 36.4
22 40 54.1 34 45.9 0.264
23 39 56.5 30 43.5
24 33 73.3 12 26.7
25 10 66.7 5 33.3
26 26 76.5 8 23.5
Place of residence Village 36 55.4 29 44.6
Town <50,000 40 60.6 26 39.4
Town <100,000 28 63.6 16 36.4 0.468
Town £250,000 22 66.7 11 33.3
City >250,000 79 68.7 36 31.3
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Table 3. Knowledge of vaccination broken down by education, age, and place of residence

Correct answer Wrong answer
Variable p-value
n %o n %
Education Elementary 2 66.7 1 33.3
Junior high 4 80.0 1 20.0
Vocational 5 29.4 12 70.6 0.301
High 82 44.6 102 55.4
Higher 53 46.9 60 53.1
Age 18 8 66.7 4 33.3
19 7 53.8 6 46.2
20 4 23.5 13 76.5
21 16 36.4 28 63.6
22 35 47.3 39 52.7 0.140
23 26 37.7 43 62.3
24 26 57.8 19 42.2
25 8 53.3 7 46.7
26 16 47.2 18 52.9
Place of residence Village 26 40.0 39 60.0
Town <50,000 25 37.9 41 62.1
Town <100,000 23 52.3 21 47.7 0.267
town <£250,000 13 39.4 20 60.6
City 250,000 59 51.3 56 58.7
Table 4. Knowledge of the diagnostic methods for HPV infection broken down by education, age, and place of residence
Correct answer Wrong answer
Variable p-value
n %o n %
Education Elementary 0 0 3 100
Junior high 0 0 5 100
Vocational 2 11.8 15 88.2 0.036
High 44 23.9 140 76.1
Higher 34 30.1 79 69.9
Age 18 0 0 12 100
19 3 23.1 10 76.9
20 4 23.5 13 76.5
21 6 13.6 38 86.4
22 16 21.6 58 78.4 0.005
23 20 29.0 49 71.0
24 16 35.6 29 64.4
25 5 33.3 10 66.7
26 10 29.4 24 70.6
Place of residence Village 14 21.5 51 78.5
Town < 50,000 15 22.7 51 77.3
Town < 100,000 16 36.4 28 63.6 0.522
Town < 250,000 4 121 29 87.9
City > 250,000 31 27.0 84 73
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analysis of the breakdown of answers by sociodemo-
graphic variables. The differences observed proved to
be statistically insignificant.

Bearing in mind that health behaviors are of
particular importance for effective prevention, this
variable was studied as well. Most of the respond-
ents (67.4%) possessed knowledge of asymptomatic
HPV infection and were aware that the virus may
be transmitted to other people. However, only one-
third (34.6%) of the respondents knew that HPV
infections can resolve without medical intervention
between 12 and 24 months after initial infection.
Nearly all of the respondents (90%) indicated that
using a condom is an effective preventative measure
against infection.

With regard to knowledge of the diagnostic meth-
ods for HPV infection, eighty respondents (25%)
correctly indicated the main diagnostic method. Sta-
tistically significant differences were observed upon
analysis. Older men (p = 0.005) and men with higher
education (p = 0.036) chose the correct answer more
frequently. A detailed analysis of the distribution of
answers broken down by the selected variables is pre-
sented in Table 4.

DISCUSSION

In 2008, Harald zur Hausen provided strong evi-
dence connecting HPV infection with the develop-
ment of cervical cancer. In addition, he co-developed
a vaccine against various types of the virus, particu-
larly the oncogenic types [4]. Today, we know that
this discovery was a breakthrough and contributed
to a great number of changes in modern gynecologic
oncology. Vaccination against HPV is now the main
preventative measure taken against this virus on a
global scale. According to the research conducted by
Arbyn et al., which was published in 2018, vaccina-
tion against HPV effectively reduces the risk of con-
tracting cervical cancer in adolescent girls and wom-
en aged between 15 and 26 [14].

Various studies have assessed women’s knowl-
edge of HPV, its prevention and treatment, both
among schoolgirls and older or pregnant women. In
contrast, there are few published studies on men’s
knowledge. It is important to emphasize that gender
awareness plays a key role in the prevention, early di-
agnosis, and treatment of HPV infection.

The current study surveyed 328 men aged be-
tween 18 and 26 years. The largest age group was
comprised of men aged 22 (22.9% of all respondents)
and the sample was dominated by inhabitants of cit-
ies with over 250,000 people (34.6%). More than half
of the respondents (57.6%) did not take any medical
courses. The knowledge of the respondents regarding
HPV appeared to be insufficient.

Key results

Many people start to gain basic knowledge related
to HPV as late as at the moment they decide to get
vaccinated. Research by Krawczyk et al. indicates a re-
lationship between the motivation to get vaccinated
against HPV and respondents’ basic knowledge of the
virus, and the possibility of any adverse effects occur-
ring afterwards [15].

Most articles published in the Polish scientific liter-
ature are related to women’s knowledge of HPV infec-
tions. Due to the potential routes of infection, includ-
ing hazardous sexual intercourse, using the personal
hygiene objects of an infected person and contact with
the skin, awareness among men is equally crucial. Ac-
cording to various studies, on average, individuals in
Poland experience their first sexual intercourse at the
age of 18 [12], and the stage of early adulthood is asso-
ciated with an increased incidence of hazardous sexual
behavior. Therefore, information about HPV should
be particularly distributed among this age group. The
most common age of onset of HPV infection is be-
tween 20 and 24 years. According to the current sur-
vey, almost a quarter of the respondents gave the cor-
rect answer in response to a question on this fact.

A study conducted on a group of high school stu-
dents aged between 18 and 19 in Bydgoszcz, which
was published in 2016, indicated that 40% of partici-
pants had already engaged in sexual activities. The au-
thors reported that as many as 83% of the respond-
ents believed that using condoms is one of the ways
of preventing sexually transmitted diseases [11]. The
results obtained in the current study confirm this -
when asked about behaviors facilitating prevention
of HPV infection, more than 87% of the respondents
indicated the use of condoms during a sexual inter-
course. In addition, according to the current survey,
more than two-thirds (67.9%) of the respondents
cited exposure to the virus at a young age as a factor
that increases the risk of getting the disease.

Interpretation

A previous study examining knowledge of the pre-
vention of HPV among youth indicated a low level of
knowledge among boys attending high school. Only
45.23% of the respondents correctly indicated that
protective vaccinations against HPV are available for
both girlsand boys [5]. The results of the current study
indicate a similar level of knowledge. More than 45%
of the respondents claimed that there are vaccines
against HPV that are available irrespective of sex. The
prior study, published in 2012, also analyzed the level
of knowledge among boys on how HPV is transmit-
ted, and only 29.76% of the respondents were familiar
with this matter [9]. In the present survey, as many as
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63% of the respondents chose correct answers related
to the possible ways of contracting HPV.

The risk of contracting HPV is borne by all sexu-
ally active persons, irrespective of their sexual ori-
entation, gender, or biological sex. A study conduct-
ed in 2018 by Grace et al. indicates that most men
suffering from HIV were not aware of the fact that
HPV vaccines are available to everyone, irrespective
of sex. The respondents also did not deem HPV to be
a serious health issue, despite the viral disease that
they had already contracted [16]. Similar results
were obtained in a study conducted by Gillis et al.,
where it was confirmed that the level of HPV knowl-
edge among men who have been diagnosed with
HIV is insufficient [17]. On the other hand, as per
the current survey, the majority of the respondents
(67.4%) had knowledge regarding asymptomatic
HPV infection and were aware that it can be trans-
mitted to others.

Generalizability

The present study indicates that the level of HPV-
related knowledge among men aged 18-26 years is
insufficient and requires improvement. Increasing
knowledge in this respect could lead to a reduction in
the number of dangerous sexual activities undertaken
and improvements in the awareness of methods that
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ABSTRACT

Background: The progress and development of treatment methods and techniques have made the previous
criteria for recognizing human death imprecise and insufficient. Thus, a medical line had to be drawn between
life and death. Attitudes towards death and awareness concerning its confirmation, although often marginal-
ized, undergo significant changes over time depending on the social space they concern.

Aim of the study: The aim of the study was to examine social attitudes towards death and the level of aware-
ness concerning its confirmation.

Material and methods: This research on attitudes and knowledge regarding brain death involved 400 ran-
domly selected respondents who were Internet users. The research was conducted from September 2019 to
January 2020 using the CAWI method and a proprietary questionnaire.

Results: An older age, a higher level of education, and less frequent religious practice were significantly as-
sociated with knowledge of brain death. Of particular note, more complete knowledge of brain death was as-
sociated with greater support for organ transplantation, and this relationship was most evident in individuals
willing to donate their own organs.

Conclusions: There is a clear variation in the level of knowledge about brain death. At least a high level of
knowledge was held by 40.3% (161) of the respondents, and the same percentage was seen for those with at
most alow level of knowledge (40.3%, 161). Regardless of who would be the organ donor, whether aloved one
or a stranger, the respondents overwhelmingly supported organ transplantation after death. Acceptance of
organ donation was higher when respondents had more knowledge of what brain death is.

KEYWORDS: brain death, societal attitudes, transplantation, level of knowledge

BACKGROUND

The modern approach to the phenomenon of
death has changed noticeably. In earlier centuries,
people became familiar with death, and tried to learn
about it and the process of dying. It gave them an op-
portunity to sort out thoughts and feelings accompa-
nying the loss of their loved ones. Death was a natu-
ral phenomenon affecting every family, an important
element of life and a kind of ritual, beginning at the
moment of dying and ending with mourning [1]. To-

day, people very often die anonymously in hospital.
The traditional model has broken down, and the time
of saying goodbye to loved ones in familiar surround-
ings has been replaced by loneliness, alienation, and
a screen of intimacy [2].

The limitation of life is one of the basic determi-
nants of human existence. Thus, any consideration of
human death is very important from a personal and
social point of view. Since the dawn of history, peo-
ple have tried to address the issues of life, death and
passing, although these topics have never been easy
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for them. Often, while struggling with everyday life,
a person does not think about death and does not
consider it. However, as the German proverb states,
“death has not forgotten anyone yet.” Despite many
efforts to forget about death, modern individuals -
consciously or subconsciously — necessarily attempt
to confront his/her attitudes with the experience of
his/her own and others’ passings, as well as with the
relativity of all existence [3].

Thinking about death is a cognitive element of in-
dividual activity. It allows one to be aware of oneself
and the social environment, which, in turn, leads to
a proper encounter with reality. On the other hand,
the fear of death, which is an important element of
the emotional component of the attitude, develops as
a component of the general interaction between the
level of maturation of the individual and the charac-
teristic events of life. According to J. Makselon, it is
legitimate to distinguish thinking about death from
fear of death, even though there are situations in
which thinking about death can stimulate fear toward
it and vice versa. Thinking is associated with reflection
and distance from the phenomenon of death, while
anxiety is defined as a specific emotional reflex [4].

Human attitudes toward death are determined by
at least seven factors. These include cultural context,
different developmental experiences, worldview,
resistance to stressors, current life situation, life-
style, preferred values, and the likelihood of death of
a loved one or one’s self. The processes of attention,
memory, information processing, and the formation
of concepts and judgments are involved in the forma-
tion of attitudes toward death, and a person’s atti-
tude toward death depends on the subjective proper-
ties of his or her functioning. The authors of various
studies understand the attitude to death as the fear
of death, the intensity of thinking about death and
dying, the operation of defense mechanisms in this
attitude, and acceptance or indifference to the phe-
nomenon of dying [5].

AIM OF THE STUDY

The aim of this paper is to examine the social at-
titudes towards death and the level of awareness of
its confirmation, and to find out whether they are dif-
ferentiated depending on selected variables such as
gender, age, education or attitude towards work.
MATERIAL AND METHODS

Study design

This study of attitudes and knowledge about brain
death was carried out from September 2019 to Janu-

ary 2020 and involved 400 Internet users who were
Polish citizens. This latter characteristic was an inclu-
sion criterion for participation in the study.

Ethical considerations

This study was carried out in compliance with
the ethical norms set out in the relevant version of
the Declaration of Helsinki (64th WmA General As-
sembly, Fortaleza, Brazil, October 2013) and is in line
with Polish legal regulations.

Settings and participants

273 (68.3%) women and 127 (31.8%) men with
an average age of 33 +/- 16.63 years participated in
the study. The minimum age was 14 years and the
maximum age was 78 years. Considering the location
of residence, 65% (260) of the respondents resided
in the city. 21.3% (85) of the respondents had a pri-
mary/high school education, 50% (200) had a voca-
tional/secondary education, and 28.8% (115) had
a higher education. 40% (160) of the respondents
were pupils/students, 39% (156) were economically
active, 11% (44) were unemployed, and 10% (40)
were pensioners. 97% (388) of the respondents were
not medically related. 36.5% (146) of the respondents
were practicing believers, 24.3% (97) were believers
that rarely practiced, 24.8% (99) were non-practicing
believers, and 14.5% (58) were non-believers.

The apparent gender and age disparity may be due
to the fact that the subject matter is of greater inter-
est to women than men, and there is still an uneven
distribution of Internet use among the population,
with a larger proportion of users being young people
and those living in more urban areas. Given the study
design, it was not possible to confirm the age and gen-
der of the respondents. Due to the inaccuracy of the
CAWI method, taking these elements into account,
the maximum sampling error, where the population
consists of Internet users interested in the topic of
brain death, was about +/- 5% for the assumed confi-
dence level of 95%.

Data collection

The survey was conducted using the CAWI meth-
od, where invitations were sent to a randomly selected
group of respondents on the basis of specialized mail-
ing lists. The survey questionnaire consisted of 15
closed questions, which concerned knowledge about
brain death and attitudes towards organ donation,
and a metric to collect sociodemographic data. Partic-
ipation in the study was anonymous and voluntary.
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Statistical analysis

For the analyses of variables built on nominal
scales the Chi-squared the test was used, as well as
the symmetrical measures phi and Cramér’s V to ex-
amine relationship strength. For ordinal variables,
Kendall’s Tau-b correlation coefficients (for tables
with the same number of columns and rows) and
Kendall’s Tau-c (for tables with different number of
columns and rows) were used. The level of test prob-
ability “p” was estimated by the asymptotic method
and the more accurate Monte Carlo method (especial-
ly recommended in cases of few samples and when,
for example, the conditions of using Chi-squared test
are not fulfilled). The null hypothesis of no relation-
ship between the variables is rejected when the value
of test probability “p” is less than or equal to 0.05.
Calculations were performed using the SPSS 27.0 sta-
tistical package with the Exact test module.

RESULTS

The topic of death was encountered by 56.3%
(225) of respondents, while the experience of death
of a loved one affected the vast majority of respond-
ents — 89% (356) — and was increased when respond-
ents were older and retired. Associations with age
(p=0.010, Monte Carlo p=0.010, Chi-square=14.99,
df=5, Cramér’s V=0.194) and attitude to work

(p=0.031, Monte Carlo p=0.030, Chi-square=8.90,
df=3, Cramér’s V=0.149) were found to be statisti-
cally significant, although the strength of the asso-
ciation was not significant.

3.9% of respondents (22) experienced the death
of aloved one as a result of an accident and 4.4% (25)
as a result of illness before the age of 18. The remain-
ing respondents (91.7%) experienced a death in their
family as an adult. 33% (132) of the respondents said
they had been in immediate danger of their lives as a
result of illness or, for example, a traffic incident.

According to the respondents, the topic of death
was raised on social media (30.4%, 126), on the In-
ternet (33.3%, 138), when talking to friends (17.9%,
74), and during education at school or college (13.5%,
56). However, the opinion of the respondents in this
regard was not clear.

87% (348) of the respondents believed that they
knew what brain death is, while a significantly lower
percentage of affirmative answers was visible in the
group of the youngest respondents aged 14 to 17
years — 75.7%. The relationship between age and
the question “do you know what brain death is” was
statistically significant, but the strength of the rela-
tionship was insignificant. Also, level of education
(p<0.001, Monte Carlo p<0.001, Chi-square=33.60,
df=2, Cramér’s V=0.29) and attitude to work
(p=0.019, Monte Carlo p=0.016, Chi-square=9.90,
df=3, Cramér’s V=0.157) significantly differentiated
respondents’ answers (Table 1).

Table 1. Which statement captures the respondents’ belief about the moment of human death?

Respondents’ awareness of the moment of human death Frequency Percentage Percent.age o e
of valid percentage
1. Human t?leath occurs when the brau"i 1rr§ver31b¥y 116 29.0 333 333
stops working, even though the heart is still beating
2. Human death occurs only when the brain stops
Valid working and the heart stops beating 202 505 >80 914
3. Itis difficult to say 30 7.5 8.6 100.0
Total 348 87.0 100.0
Lack of data 999 52 13.0
Total 400 100.0

Source: the authors.

Clearly, respondents with higher levels of educa-
tion and those who were working believed that they
had more knowledge regarding brain death. Howev-
er, as mentioned above, this is subjective knowledge.
A comparison was made between subjective knowl-
edge and objective knowledge about brain death (Ta-
ble 2), and it was found that, of those respondents
who claimed to know what brain death is, 31.4% had
at most a low level of knowledge, while 46.3% had
at least a high level of knowledge. The relationship
between the variables was found to be statistically

significant with a significant strength of association
(p<0.001, Monte Carlo p<0.001, Chi-square=194.57,
df=4, Cramér’s V=0.697).

An older age (p=0.001, Monte Carlo p=0.001,
Kendall's Tau-c=0.127.), a higher level of educa-
tion (p=0.001, Monte Carlo p<0.001, Kendall’s
Tau-c=0.158), and less frequent religious practices
(p<0.001, Monte Carlo p=0.001, Kendall's Tau-
c=0.145) were significantly associated with a higher
knowledge about brain death, but the values of the
correlation coefficients show a rather weak strength
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Table 2. Objective level of knowledge about brain death depending on subjective assessment of knowledge of what brain death is

Do you know what brain death is?
Subjective evaluation of knowledge of what brain death is Total
1. Yes 2. No
N 42 52 94
very low (0)
% 12.1 100.0 23.5
N 67 0 67
low (1)
% 19.3 0.0 16.8
Level of knowledge about . N 78 0 78
. medium (2)
brain death % 22.4 0.0 19.5
N 103 0 103
high (3)
% 29.6 0.0 25.8
N 58 0 58
very high (4)
% 16.7 0.0 14.5
N 348 52 400
Total
% 100.0 100.0 100.0
Cramér’s V 0.697 194.571 4
coefficient value Chi-square df P Monte Carlo p

Source: the authors.

of association. Respondents working in nursing or
related professions had a higher level of knowledge
about brain death compared to other respondents,
but two respondents (16.7%), despite working in
health care, did not know the answer to any of the
four questions in the survey. The relationship be-
tween the variables was statistically significant
(p=0.009, Monte Carlo p=0.008, Chi-square=13.52,
df=4) and had a strength of association at Cramér’s
V=0.184.

It was also shown that the level of knowledge
about brain death was not significantly dependent

Relatives in the course of an illness

Relatives as a result of an accident

Patients in hospital — strangers

Strangers who die during accidents, such
as trafficaccidents

23

on gender (p=0.281, Monte Carlo p=0.289), place of
residence (p=0.752, Monte Carlo p=0.755), attitude
toward work (p=0.544, Monte Carlo p=0.545), expe-
rience of death of a loved one (p=0.654, Monte Carlo
p=0.662), or having ever been in immediate danger
of life (p=0.705, Monte Carlo p=0.709).

An attitude is primarily a disposition to a cer-
tain type of behavior, thinking, and feeling about
something called the object of the attitude. The phe-
nomenon of death evokes various, usually negative
emotions in respondents, regardless of whether it in-
volves a loved one or a random person (Figure 1).

0

Panic Fear

5

M Anxiety ® Mild agitation

10 15

20 25 30 35 40 45 50

Percentage of responses

® No major emotions

Figure 1. Type of emotions that accompany respondents when other people die

Source: the authors.
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Also extremely important to the topic of the study
is the respondents’ attitudes toward organ donation at
the time of brain death. Regardless of who would be
the organ donor, be it a loved one or a stranger, the
respondents overwhelmingly supported organ trans-
plantation after death. It was also shown that a higher

level of knowledge about brain death is associated with
greater support for transplantation and this is most
evident when willing to donate one’s own organs (Ta-
ble 3). Although the correlation coefficient value was
quite weak (Kendall’s Tau-b=-0.20), it is significantly
different from 0 (p<0.001, Monte Carlo p<0.001).

Table 3. Ratio of support for donation of own organs after death according to level of knowledge about brain death

Level of knowledge about brain death
What is your attitude toward supporting the : - Total
donation of organs after death that belong to: very low low medium high very
(0) @ ) (3) high (4)
1. I strongly N 39 34 39 61 44 217
support % 41.50 50.70 50.00 59.20 75.90 54.30
9 Irather N 27 12 18 27 13 97
support % 28.70 17.90 23.10 26.20 22.40 24.30
N 19 16 17 10 1 63
3. My own person | 3. Itis hard to say
% 20.20 23.90 21.80 9.70 1.70 15.80
4. Irather not N 4 3 1 3 0 11
support % 4.30 4.50 1.30 2.90 0.00 2.80
5. I definitely not N 5 2 3 2 0 12
support % 5.30 3.00 3.80 1.90 0.00 3.00
N 94 67 78 103 58 400
Total
% 100.00 100.00 100.00 100.00 100.00 100.00
Kendall’s Tau-b -0.200 0.038 -5.169 0.000 0.000
. standard Monte
coefficient value error approx. T P Carlop

Source: the authors.

In Poland, the vast majority of the population
identifies with the Catholic Church, but more than
half of the respondents with varying degrees of re-
ligious practice do not know whether the church to
which they belong accepts organ transplants after
death. It was also observed that lower religiosity
was associated with a higher belief that the Catho-
lic Church does not accept organ transplants after
death. The correlation between the variables was sta-
tistically significant (p<0.001, Monte Carlo p<0.001)
and had a strength of association at Kendall’s Tau-c
level=0.228.

DISCUSSION

The fact of death is empirically experienced, for
it ends the biological rhythm of life. Death itself in
modern society is a taboo subject, a natural phenom-
enon experienced in isolation. However, despite the
fact that it is inevitable and we do not consider its
existence, we try to postpone it as much as possible.
Still, the most controversial questions are: when does
human death occur and is it possible to precisely
determine its moment? This is “the most debatable
issue in modern bioethics, raising serious doubts in

the minds of ordinary people: when can a person be
considered to have died with certainty?” [6]

The presented study aimed to find out the level of
knowledge of the respondents about brain death and
their awareness about its determination. The results
showed an apparent variation in the level of knowl-
edge about brain death. At least a high level of knowl-
edge was possessed by 40.3% of the respondents, and
the same percentage (40.3%) showed at most a low
level of knowledge. The results of the current study
are consistent with the studies of other authors, of
which, unfortunately, there are few. Rabiu, Oshola and
Adebayo conducted a survey among neurosurgical pa-
tients assessing their knowledge of brainstem death.
According to the authors, this was the first study of
its kind among the neurosurgical patient population
in Nigeria. A total of 127 respondents participated
in the study and awareness of brainstem death was
low among them, although most of them would agree
with the doctor if given such a diagnosis [7].

Strupp et al. conducted a representative online
survey (N=997) on aspects of end of life. The study
found that the public was open to dealing with the
topic of death, and attitudes and perceptions were
related to age, subjective health status, religion, and
gender [8]. Leclerc et al. in their publication stated
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that death should be better understood, accepted,
and prepared for with a mature attitude. Social at-
titudes towards death are to some extent based on
faith, ethnicity, education, and other socio-economic
and religious characteristics [9].

Xu et al. conducted a survey among 357 nurses in
China on attitudes toward death. Data were collected
on demographic characteristics and attitudes toward
death in five domains, including fear of death, death
avoidance, natural acceptance, approach acceptance,
and escape acceptance. Compared to norms, nurse
interns scored significantly higher in the domains
of death avoidance, approach acceptance, and death
anxiety, but showed significantly lower scores in the
domains of natural acceptance and escape acceptance.
Religious belief, experience of a deceased relative in
the family, death education, and a family atmosphere
of death discussion were positively associated with
one or more of the death attitude domains. Ratings of
attitudes toward death among the Chinese nurses sur-
veyed were at a moderate level and required expansion
of death education [10]. Another cross-sectional study
was conducted among 213 randomly selected nurses
working in one of the first level university hospitals in
Nigeria. Attitudes towards death and dying were col-
lected using the Frommelt Attitude Care of the Dying
and Death Attitude Profit-Revised questionnaires. The
study showed that most of the nurses had negative
attitudes towards the concept of death. Also, nurses’
age and professional qualifications were significantly
related to their attitudes towards death [11].

Majchrowicz and Kalita studied the opinion of in-
habitants of the Podkarpacie region on the problem
of transplantation and showed that respondents ex-
pressed positive attitudes towards transplantation as
a method of treatment. The data analysis found that
gender was statistically significant in the decision
to donate organs from a loved one in the event of
death (Z=-2.37, p=0.02). Men were more likely to do-
nate a loved one’s organs for transplantation (mean
2.75) compared to women (mean 2.37). Women were
more likely than men (women - mean 3.45, men -
mean 3.18) to believe that a person has the right to
choose and can decide on the purpose of their organs
and body both during life and after death (Z=2.40,
p=0.02) [12]. A study conducted by Majder et al. in-
volved 200 students of the University of Rzeszow.
The authors showed that a higher level of knowledge
about transplantation was found among medical stu-
dents (p<0.001). Students of humanities were more
skeptical about the intention to donate organs in the
case of death of aloved one who did not object during
life (p<0.001). A total of 44% affirmed their consent
to be an organ/tissue donor [13].

Longbottom and Slaughter presented very inter-
esting conclusions concerning the shaping of knowl-
edge and attitudes towards death after examining

sources of children’s knowledge about death and
dying. The authors claim that modern children have
limited access to realistic information about death
and dying. In addition to socio-cultural trends that
have removed death from everyday life, many adults
espoused attitudes of protecting children from the
reality of death. Moreover, it seems that parents tend
to underestimate what their children know about
death and often discuss the topic using euphemisms
that actually deny the biological facts. Although me-
dia exposure has an increasing impact on children’s
learning, to date there has been no research exam-
ining how media representations affect children’s
developing conceptions of death [14]. These consid-
erations lead to the conclusion that further research
on this topic should be conducted among specific
populations.

Limitations of the study

Our initial intention was to survey a larger
number of respondents, but the epidemiological sit-
uation in our country resulted in significant limita-
tions in contacting a wider group of respondents. The
selected CAWI interview method does not guarantee
the determination of a representative target group,
and sometimes it is very difficult to ensure that the
respondents meet selection criteria. Due to a marked
decrease in the number of transplants related to the
pandemic and a long waiting list for transplantation,
continuous education, especially among young peo-
ple, about death and organ transplantation is of great
importance.

Key results

Thematic topics in the field of death were encoun-
tered when using social media, the Internet, or dur-
ing education at school or university. However, the
opinion of the respondents in this respect was not
clear. An older age, a higher level of education, and
less frequent religious practices were significantly as-
sociated with knowledge of brain death. Of particular
note, a more complete knowledge of brain death was
associated with greater support for organ transplan-
tation. There is a need for widespread public educa-
tion related to the topic of death.

CONCLUSIONS

Attitudes formed as a result of personal experi-
ence with their object are stronger, more secure, less
prone to change, and more likely to control a person’s
actions than attitudes formed from secondhand in-
formation. However, not all objects lie within the
reach of direct experience. Consequently, we acquire
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most of our attitudes in a more or less ready form
from other people [15]. Death is a multidimensional
and existential category because it belongs to the
basic properties of human destiny. Regardless of the
individual’s views on the spiritual life after death, the
very fact of dying and leaving is deeply existential for
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ABSTRACT

Background: A musician’s many years of professional experience may contribute to the development of pain
and musculoskeletal disorders. There are a few studies in Poland on gender differences in musculoskeletal
pain among adult professional musicians.

Aim of the study: This study aimed to assess and compare pain in Polish women and men who are profes-
sional musicians, as well as to analyze the relationships between the intensity and frequency of pain and the
time spent playing each week and the experience of playing the instrument in years.

Material and methods: Sixty professional musicians were examined (26 men and 34 women). Pain inten-
sity was assessed using the visual analog scale (VAS). Participants reported the frequency of musculoskeletal
system ailments, the location of the pain, the number of hours of playing the instrument per week, and the
playing experience in years. In addition, body weight and height were measured and body mass index (BMI)
was calculated.

Results: Most of the participants (94% of women and 69% of men) reported pain in the musculoskeletal sys-
tem (p=0.010). Women experienced significantly greater pain in the musculoskeletal system assessed using
the VAS (p=0.036), and also declared pain significantly more often compared to men (p=0.002). Significant
positive correlations were found between frequency of symptoms per week with the number of hours of play-
ing per week (r=0.28), year of playing the instrument (r=0.38), and pain assessment on the VAS (r=0.57).
Moreover, negative correlations were found between frequency of symptoms per week with body height
(r=—0.45) and body mass (r=—0.36).

Conclusions: Musculoskeletal disorders are very common among professional musicians, especially among
women. In general, the greater the number of hours playing per week and the longer the history of playing,
the greater the pain intensity. Future research should aim to evaluate the prevalence and risk factors of mus-
culoskeletal disorders associated with playing an instrument in different groups of musicians.

KEYWORDS: musculoskeletal disorders, musicians, pain, orchestra, occupational health
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Musculoskeletal pain in professional symphony orchestra musicians

BACGROUND

Specific occupational requirements are increas-
ingly recognized as a cause of various types of work-
related health ailments. One highly specialized group
of professionals is musicians who, due to their work,
experience various health problems related to the
musculoskeletal system [1]. The latest research in
Europe confirms the occurrence of musculoskeletal
disorders in 70-90% of the studied musicians [2-4].
The prevalence of work-related health problems is
an important issue from the perspective of the indi-
vidual worker who has the potential to “lose” health
and, consequently, the ability to work. However, it
is also important from economic and organizational
perspectives due to more frequent or prolonged ab-
sences, sick leave, and even the permanent inability
to work [5].

Playing an instrument may overload the muscu-
loskeletal system, both in terms of statics and dy-
namics [6]. When playing, individual sections of the
musician’s body are in a forced position. Mastering
the playing of an instrument involves daily prac-
tice — often many hours - so the period of being in
a forced body position is quite long [6,7]. Perform-
ing repetitive movements for a long time and engag-
ing the same muscle groups may lead to pathological
changes in the musculoskeletal system [8]. Playing
an instrument also requires effort in carrying the
instrument, which especially applies to musicians
playing the violin, cello, and clarinet. These loads
translate into symptoms in the musculoskeletal
system [9]. Pain is often the first warning sign that
changes have occurred, but may be disregarded in
the beginning [8]. Some musicians believe that the
pain associated with playing an instrument is an ac-
ceptable and normal symptom in their profession
[10, 11].

Previous studies have noted a difference between
the sexes in terms of pain, such that female musicians
have greater musculoskeletal problems than male
musicians [8,12]. The most common studies on the
differences in the musculoskeletal system problems
between the sexes concern students at music schools
or a population including musicians of various levels
[12, 13, 2]. A small number of studies have examined
pain in men and women who are professional musi-
cians.

Despite medical advances, the prevalence of
musculoskeletal ailments has remained at the same
level for many years [9]. Although research on mus-
culoskeletal disorders in musicians has been system-
atically conducted in Europe, the number of studies
conducted in Poland is limited. Increasing musicians’
knowledge of risk factors and methods of preventing
these conditions would be of significant importance
for reducing ailments of the musculoskeletal system.

AIM OF THE STUDY

This study aimed to assess the frequency of pain
in Polish men and women who are professional mu-
sicians, as well as to analyze the relationships be-
tween the intensity and frequency of pain and the
time spent playing an instrument each week and the
number of years of professional experience playing
an instrument.

The research questions are:

1) Does the frequency of pain in the musculoskel-
etal system differ between men and women who are
professional musicians?

2) Does the pain level, measured using the visual
analog scale (VAS), differ between men and women?

3) Do time spent playing weekly and years of
experience affect the level and frequency of muscu-
loskeletal pain?

MATERIAL AND METHODS
Sample

This research was conducted in January and Feb-
ruary 2020 at the institutions for artistic activity in
Opolskie Voivodeship. This work is part of research
registered on the ISRCTN platform under number
37451, which has been discontinued since March 2020
due to the COVID-19 pandemic. A total of 60 musi-
cians were examined (26 men and 34 women) from
the Symphony Orchestra of the Opole Philharmonic
Joézef Elsner and the Princely Symphony Orchestra in
Brzeg. The inclusion criteria were: (1) a minimum of
five years of experience playing an instrument and (2)
written consent to participate in the study. The exclu-
sion criteria were: (1) infections, (2) acute injuries, (3)
tumors, (4) pregnancy in women, and (5) lack of writ-
ten consent to participate in the study.

The participants were divided into two groups:
men and women. Each group included violinists, cel-
lists, and musicians playing wind instruments. In the
group of women, there were 14 violinists, 11 cellists,
and 1 musician playing a wind instrument. The group
of men consisted of 3 violinists, 4 cellists, and 10 mu-
sicians playing wind instruments.

Methods

The research with the musicians was conducted
at the Opole Philharmonic and at the City Hall in
Brzeg in the afternoon. The research technique was
a questionnaire. The VAS was used to assess pain
intensity on a scale from 0 to 10, where 0 meant
minimal pain and 10 meant intense, unbearable pain
[14]. The respondents also reported the frequency of
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musculoskeletal ailments (number of days per week)
and the location of pain. The questionnaire was sup-
plemented with questions about the number of hours
spent playing the instrument per week and the play-
ing experience in years. In addition, body weight and
height were measured and participants’ body mass
index (BMI) was calculated.

Ethics

This study was carried out in accordance with the
guidelines of the Declaration of Helsinki and Good
Clinical Practice. All procedures were approved by the
Bioethical Commission at Opole Medical School (per-
mission no. KB/240/F1/2020). All participants gave
written informed consent after thorough explana-
tion of the procedures involved.

Statistical analyses
Descriptive statistics were calculated, including

the mean (M), median (Me), standard deviation (SD),
minimum (Min), and maximum (Max). The distribu-

tion of variables was assessed for normality using the
Shapiro-Wilk test. Non-parametric methods were
used. The Mann-Whitney U-test was used to assess
the significance of differences between the groups of
women and men. Spearman’s rank correlation was
used to assess the relationships between the number
of hours of playing and years of experience with the
intensity and frequency of pain. All analyses were
performed using Statistica version 13.3 (TIBCO Inc.,
Tulsa, United States). A p-value < 0.05 indicated sta-
tistical significance.

RESULTS
Descriptive data

The mean participant age was 31.32+11.24 for
women and 34.03+14.68 for men. The women were
shorter, weighed less, and had a lower BMI compared
to the men. The differences between men and women
for the age and somatic variables (height, weight,
BMI) were statistically significant. Respondents’ de-
mographic characteristics and somatic variables are
presented in Table 1.

Table 1. Descriptive statistics of age and somatic variables in the groups of women and men musicians

Variable Group M:+SD Me Min-Max 4 P

Women 31.32+11.24 29 16-59

Age [years] -0.365 0.714
Men 34.03+14.68 32,5 19-67
Women 166.00+£7.27 168 152-178

Body height [cm] -5.400 <0.001*
Men 177.69+5.58 178 167-191
Women 61.02+14.54 58 43-120

Body mass [kg] -5.273 <0.001*
Men 81.15+11.17 83 61-101
Women 22.004.17 21.04 16.69-40.09

BMI [kg]/m?] -4.057 <0.001*
Men 25.71+3.48 25.72 18.31-31.02

Note: M — mean; SD - standard deviation; Me — median; Min — minimum; Max — maximum; Z - Mann-Whitney U test, p — p value, *p<0.05.

Main results

Of the total sample, 32 women (94%) and 18
men (69%) reported musculoskeletal system pain
(p=0.010; Table 2). In the groups of men and women,
pain was most often localized in the lumbar spine
(46% vs. 94%), cervical spine (27% vs. 50%), and up-
per limbs (27% vs. 50%). Pain was very rarely local-
ized in the lower limbs in men and women (7.5% vs.
3%). The differences between the sexes were not sta-
tistically significant (Table 3).

The results of the intensity and frequency of
pain differed significantly between women and men.
Women experienced significantly greater pain in
the musculoskeletal system, assessed on the VAS
(p=0.036), and also experienced pain significantly

Table 2. The occurrence of pain in women and men musicians

Group n (%)
Women 32 (94%)
Men 18 (69%)

Note: Pearson’s Chi* p= 0.01037.

Table 3. Typical localization of pain in professional musicians

Cervical Lumbar Upper Lower
Group spine spine limb limb
n (%) n (%) n (%) n (%)
Women 17 (50%) 23 (94%) 17 (50%) 1(3%)
Men 7 (27%) 12 (46%) 7 (27%) 2 (7.5%)

Note: Pearson’s Chi® p<0.05.
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Table 4. Statistical characteristics of pain and playing an instrument in groups of women and men musicians

Musculoskeletal pain in professional symphony orchestra musicians

Variable Group M+SD Me Min-Max zZ P
4 Women 4.52+2.21 5 0-8
Pal;n assessment on the VAS 2095 0.036*
scale [n] Men 3.07£2.75 3 0-8
Women 3.73+£2.35 3 0-7
The freqll:ency of symptoms 2.968 0.002*
per week [n] Men 1.96+2.05 2 0-7
s Women 28.94+15.37 28 4-70
Hours of playing per week 1529 0126
[hours] Men 22.92+11.78 20 4-42
: . Women 23.02+9.89 22 5-42
'Expenence of playing an 0.716 0473
instrument [years] Men 22.53:15.70 19 5-57

Note: M - mean; SD - standard deviation; Me — median; Min - minimum; Max - maximum; Z - Mann-Whitney U test, p - p value, * p<0.05.

Table 5. Correlation of Spearman’s ranks in musicians

. . The fre-
Hours of Experience Pain assess- e
Variable BH BM BMI . playing o.f playing an | ment on the e
[em] [kgl [kg/m?] per week instrument VAS scale or week
[hours] [years] [n] P
[n]

BH [cm] 0.78 0.49 -0.26 -0.00 -0.18 -0.45
BM [kg] 0.78 0.90 -0.18 0.10 -0.10 -0.36
BMI [kg/m?] 0.49 0.90 -0.08 0.13 -0.01 -0.21
Hours of playing per -0.26 -0.18 -0.08 0.22 0.38 0.28
week [hours]
Experience of playing -0.00 0.10 0.13 0.22 0.45 0.38
an instrument [years]
Pain assessment on the
VAS scale [n] -0.18 -0.10 -0.01 0.38 0.45 0.57
The frequency of symp- -0.45 -0.36 -0.21 0.28 0.38 0.57
toms per week [n]

Note: BH - body height, BM - body mass; significant differences with p <0.05 is marked in bold.

more often compared to men (p=0.002). The number
of hours spent playing the instrument per week and
years of playing experience were similar in both
groups and the differences were not statistically sig-
nificant (Table 4).

In the study group, significant positive correla-
tions were found for the frequency of symptoms per
week with the number of hours spent playing per week
(r=0.28), years of experience playing an instrument
(r=0.38), and pain assessment on the VAS (¢r=0.57).
Moreover, negative correlations between frequency of
symptoms per week with body height (r=-0.45) and
body mass (r=—0.36) were found (Table 5).

DISCUSSION

The aim of this study was to assess and compare
the intensity and frequency of musculoskeletal sys-
tem pain between men and women who are profes-
sional musicians in Poland. The results showed that
women reported significantly more pain and greater
intensity of pain. These observations are consistent
with other research conducted among musicians and

students at music universities in different countries.
Research confirms that women are more prone to
pain in the musculoskeletal system [8,2,15-19]. These
differences are already present in young musicians at-
tending a music school, with girls reporting muscu-
loskeletal pain much more often than boys [13].

The greater frequency of pain and intensity of
pain in women may be related to sex differences in the
structure and proportions of the body. Adult women
are on average 7-8% shorter and 25-20% lighter
than men. The muscle mass of women is also lower
than that of men. By the age of 20-24, muscle mass
accounts for about 36% of body weight in women and
about 45% of body weight in men. Women are also
characterized by lower bone mass, which amounts
to approximately 12% of body weight; by contrast,
this value in men is 15% [20]. Men also have greater
absolute strength compared to women [21], while
women are characterized by lower endurance of the
joints and ligaments. Playing an instrument often
requires carrying a heavy instrument and keeping
the instrument in a forced position for a long time
[9]. Therefore, due to differences in body proportions
and physiology between men and women, pain in the
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musculoskeletal system in women may be more fre-
quent and intense.

Among the surveyed musicians, positive relation-
ships were found between the number of hours spent
playing per week and playing experience, and the de-
gree of pain intensity and the frequency of ailments.
It can be concluded that the degree of pain intensity
and frequency of ailments depend on the number of
hours spent playing per week and the number of years
of playing the instrument. An interesting relation-
ship was also observed between body height and body
weight and the frequency of pain symptoms: the short-
er and lighter the participants were, the more often
they experienced pain. Keeping an instrument in one
position for a long time while playing and carrying the
instrument may overburden the musician’s body. Of
note, the sizes of the instruments for adults were simi-
lar. Perhaps for shorter and lighter people, activities
related to playing require more effort, and therefore
more frequent pain in the musculoskeletal system.

The relationship between years of experience play-
ing an instrument and time spent playing has also
been emphasized by other researchers. A long play-
ing time and more hours of play have been reported
to increase pain [2, 18, 19, 22]. Gomez-Rodriguez et
al. conducted a study among 213 Spanish musicians
and showed that spending more than 14 hours a week
playing an instrument was a risk factor associated
with symptoms of musculoskeletal disorders [2]. In
the present study, the average number of hours spent
playing per week in each group was over 20 hours. Per-
haps that is why such a large percentage of respond-
ents reported pain in the musculoskeletal system.

The concordance of the results of studies on the
prevalence of musculoskeletal disorders among mu-
sicians proves that these symptoms constitute a se-
rious health problem that warrants attention in this
professional group. Research by Raymond et al. in-
volving American classical orchestra musicians found
that musicians reported limited formal training and
education about health risks in the workplace. Risk
information was only provided late in their profes-
sional development. This is particularly worrying due
to the age at which music training begins [23].

More awareness and knowledge about health
risks among musicians are needed, and strategies to
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ABSTRACT

Background: The symptoms of stroke in the pediatric population are less evaluated than in adults. Although
certain indicators are characteristic of stroke — acute drooping of the mouth corners, hemiparesis, and head-
ache - they are not pathognomonic. Other diseases may manifest with similar symptoms, such as the first
episode of hemiplegic migraine, and should be differentiated from stroke at an emergency department.

Aim of the study: We present the differential diagnosis between stroke, transient ischemic attack, and first
episode of hemiplegic migraine in a teenager with alarming focal symptoms.

Case report: We present a case of 15-year-old patient with acute headache, drooping of the right mouth
corners, and hemiparesis of the right upper and lower limb. He was brought by ambulance to the emergency
department under suspicion of a stroke. A series of diagnostic tests performed at the Emergency Department
did not reveal any vascular incident. Further diagnosis was performed at the Neurology Department. The
patient was discharged from the hospital with a suspicion of first attack of hemiplegic migraine or transient
ischemic attack.

Conclusions: Differentiating stroke from other conditions in young patients is a significant challenge. The
stroke diagnostic process in children requires further research to support accurate diagnosis and, if necessary,
treatment as rapidly as possible.

KEYWORDS: pediatrics, hospital emergency service, migraine disorders, stroke

BACKGROUND to higher survival of children with risk factors and
better diagnostic methods [2]. While the common

Pediatric stroke is a rare diagnosis, affecting etiology of stroke in adults is long-term acquired car-
1.3-13 per 100,000 children [1-3]. Nevertheless, it is diovascular disease, in children it may be infection,
among the top 10 of causes of death among children hematologic pathologies, neoplasm, vascular abnor-
(3.3-10% of affected children die [1, 3, 4]). Moreo- malities (mainly hemorrhagic stroke), or toxins [1].
ver, survivors may experience lifelong disabilities However, coexisting conditions as risk factors are
[5]. Up to 24.7% of patients had moderate to severe present in only 30% of pediatric ischemic stroke and
neurological impairment for two years after child- 29% of hemorrhagic stroke cases [6]. The most com-
hood ischemic stroke according to a study by Fell- mon risk factors for ischemic stroke are congenital
ing et al. [4]. Stroke can affect motor, cognitive, and heart disease, head trauma, meningitis or encepha-
behavioral function [6]. The number of pediatric pa- litis, sepsis, and sickle-cell disease [6]; for hemor-
tients with stroke is constantly increasing (35% in- rhagic stroke, they are congenital heart disease, ar-
crease in cases in the period 1990 to 2013 [5]), due teriovenous malformations, and sepsis [6]. Pediatric
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Differentiating stroke, transient ischemic attack, or hemiplegic migraine in a teenager

stroke affects boys more often and the median age is
8.4 years at the time of diagnosis [1, 6]. It is crucial to
diagnose stroke as rapidly as possible to enable time-
limited reperfusion therapies [5].

Transient ischemic attack (TIA) is rarely de-
scribed in children [7]. The definition of TIA recently
changed from a self-resolving focal cerebral ischemia
with symptoms lasting < 24 h to transient neurologi-
cal deficits of any duration with no evidence of acute
brain tissue infarction [8]. Impairment after TIA, such
as as cognitive deficits, fatigue, inability to generate
quick and accurate voluntary movements, and abnor-
mal gait, may persist for a long time after symptom
resolution [8]. In an analysis by Adil et al. [7], TIA was
associated with sickle cell disease (about 20% of cas-
es), migraine (about 12% of cases), congenital heart
disease (about 11% of cases), moyamoya disease, and
stroke. In < 6% children affected by stroke, comor-
bidities such as anemia, coagulopathy, diabetes, hy-
pertension, and obesity were present [7]. However,
TIA with the identified risk factors is observed in
only 60% of pediatric cases of this condition [7].

Clinical differentiation of stroke from its mimics
is the first step of diagnosis. The most common child-
hood stroke mimic is migraine with aura, followed
by seizure and infections of the brain [3,9]. Accord-
ing to a retrospective study by Toldo et al. [10], the
mean age of onset of hemiplegic migraine (HM) was
10.5+3.8 years. Typical onset occurs in the second
decade of life, but can occur in people ranging from
1-45 years [11]. The first episode should be differen-
tiated from other plausible conditions such as stroke,
mass lesions, metabolic disturbances, demyelinating
disease, infection, and inflammatory diseases [11,
12].

The Recognition of Stroke in the Emergency
Room (ROSIER) and Cincinnati Prehospital Stroke
Scale (CPSS) are widely used by first-line healthcare
providers to estimate the probability of acute stroke
in adults; however, they are less accurate in children
[13]. These tools are specific to ischemic stroke. In
children, hemorrhagic stroke is responsible for high-
er percent of vascular incidents [13].

AIM OF THE STUDY

This study presents the differential diagnosis be-
tween stroke, TIA, and first episode of HM in a teen-
age patient with alarming focal symptoms.
MATERIAL AND METHODS

Data for this case report were collected on the

basis of medical records from the Pediatric Teaching
Clinical Hospital University Clinical Centre of the

Medical University of Warsaw. The appropriate con-
sent was obtained from the Director of the Hospital.
The study followed the provisions of the Polish Act on
Patient Rights and the Patient’s Rights Ombudsman.
In accordance with the Helsinki Declaration, the case
report was fully anonymized and none of the data
could be used to identify the patient. Photos are not
presented to increase the degree of anonymity. The
presentation of this case does not require the consent
of the Bioethics Committee, in accordance with the
requirements of Polish law.

CASE REPORT
Patient information

A 15-year-old boy was brought to the Emergency
Department by Emergency Medical Service ambu-
lance with headache, drooping of the right mouth
corners, and hemiplegia of the right side of the body.
A few hours earlier at school he reported scotoma and
a headache 6/10 on the Numeric Rating Scale (NRS).
He had received ibuprofen from a school nurse and
thiethylperazine from the paramedics. He had nausea
and vomited twice. He reported a tingling sensation
and numbness in his right upper limb. The family his-
tory revealed that his father had high blood pressure
diagnosed at the age of 32 and that his mother suf-
fered from migraine with aura. The grandfather on
the patient’s dad’s side died of stroke at age 69 and
the grandmother on the mother’s side died suddenly
at age 48.

Clinical findings

On admission to the Emergency Department of
the Pediatric Teaching Clinical Hospital University
Clinical Centre of the Medical University of Warsaw,
the patient reported a headache with a NRS score of
5/10 in NRS in the frontal region. He denied photo-
phobia and dizziness. Physical examination revealed
central paresis of VII nerve, speech impediment,
aphasia (a problem with finding proper words), tem-
poral confusion, hemiparesis of upper and lower right
limbs, a positive Babinski’s sign on the right side, and
negative meningeal symptoms. The peripheral lymph
nodes were in normal size. In auscultation normal
heart beating and breathing sounds. The liver and
spleen were not enlarged. The patient’s skin showed
no pathological changes, his body temperature was
37 °C, blood pressure was 127/81, heart rate was 74,
oxygen saturation was 100%, and capillary return
was < 2 s. Fifteen minutes after examination, the
patient’s focal symptoms (drooping mouth corners,
hemiplegia) subsided. During neurological examina-

Medical Science Pulse 2021 (15) 3

45



46

MONIKA CIECHANOWSKA AND JAN STACHURSKI

tion 2 h after admission, the patient was conscious
and oriented, but with temporary confusion, and re-
ceived 15 points on the Glasgow Coma Scale (GCS).
The patient’s pupils were circular, reactive, and with
slight asymmetry — the right pupil was wider than
the left one. Sensation of the skin of the face was
preserved and symmetrical. Symmetry of face mus-
cles during movement and at rest was observed. The
palatal arch tension was proper, the uvula was in the
middle, and the tongue was normal. Slight asymme-
try of muscle strength was present, with low muscle
tone in the distant parts of the right upper and lower
limbs. The finger-to-nose test was without pathology,
the knee reflex was normal on the left side and nega-
tive on the right side, and the Achilles tendon reflex
was stronger on the left side. The heel-to-knee test
was bilaterally negative. The station test was nega-
tive. Free gait was normal. The patient could stand on
their tiptoes and on their heels, but with difficulty on
the right leg. Babinski’s sign was bilaterally negative.
Tension and sensation were preserved.

Timeline

The patient reported that incidents of headaches
had occurred before, with a recent frequency of once
per week, but with no need for analgesics. There were
two incidents of stronger headaches with vomiting in
the last month, but without focal symptoms. The pa-
tient did not connect the headaches with exertion or
emotional stress. He did not suffer from any chronic
disease.

Diagnostic assessment

Computed tomography (CT) without contrast
was performed and revealed brain without any fo-
cal changes, no displacement of central structures,
no evidence of fresh intracranial hemorrhage, and a
symmetric ventricular system that was not extended.
Coagulation test results were normal. On electro-
cardiography (ECG), the sinus rhythm was 68-85/
minute, indicating sinus arrhythmia. Intraventricu-
lar conduction disturbances in V1 were observed.
After cardiological consultation, it was qualified as
a variant of the norm. In the evening on the day of
admission, there was improvement in the patient’s
general state and reduced headache. On neurological
examination, there was a lack of symptoms without
focal damage of the brain. Deep tendon reflexes were
present and symmetric.

A panel of diagnostic tests was ordered in order
to exclude stroke and the patient was admitted to the
Neurological Department. Laboratory tests were or-
dered, including Borrelia antibodies, ANA, ANCA, li-

poprotein profile, TSH, fibrinogen, activity of protein
C and S, homocysteine, genetic test for Leiden muta-
tion, Ca, P, and vitamin D3. In addition, EEG, magnet-
ic resonance imaging (angio-MRI), Doppler USG of
carotid arteries, and chest X-ray were scheduled. MRI
showed brain with no pathological changes, normal
size ventricles, and no pathology in the intracranial
arteries. Alert and sleeping EEG and Doppler USG of
carotid arteries showed no pathological changes. On
Doppler USG, the common carotid arteries, internal
and external carotid arteries spectrum, and flow ve-
locities were within the normal range. The vertebral
arteries showed symmetrical, cephalic blood flow
with a right diameter of 3.2 mm and a left diameter
of 4 mm. The patient was discharged from the hospi-
tal with suspicion of HM or an episode of childhood
TIA with motion sickness and referred to ambulatory
neurological care for further investigation.

Therapeutic intervention

Ibuprofen was administered by a school nurse.
The patient received 0.9% intravenous NaCl and 6.5
mg thiethylperazinum from the Emergency Medical
Service paramedics. During the stay in the hospital,
the patient received intravenous acetaminophen and
0.9% NaCl.

Follow-up and outcomes

All of the symptoms, including hemiparesis, head-
ache, and nausea, subsided. Furthermore, CT, MRI,
EEG, Doppler USG of carotid arteries, and laboratory
tests showed no abnormalities. Follow-up was not as-
sessed in this study.

DISCUSSION

Our patient presented with alarming symptoms
of stroke: rapid focal neurological deficit as hemiple-
gia, speech disturbances, and headache [2, 5]. In the
neonatal period, seizures are the most common pres-
entation of ischemic stroke, while in older children —
hemiparesis [4]. Hemiparesis was present in 90% of
childhood stroke cases in an analysis by Bonfert et al.
[3]. The first diagnostic step is to exclude stroke. CT is
the test of first choice in the Emergency Department
and should be performed within 1 hour, in accord-
ance with the 2017 UK Guidelines for suspicion of
stroke [14]. However, CT has poor sensitivity for ear-
ly ischemic infarction, which is why the patient was
referred for MRI [5]. Investigation of the etiology of
the stoke is important, mostly to prevent recurrence
in the future. It is crucial to perform vascular imaging
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(e.g., MRI) to find possible malformations or rule out
vasculitis or moyamoya disease [12]. For our patient,
the onset of congenital heart disease was unlikely at
the age of 15; nevertheless, ECG was performed and
revealed no pathology. Blood morphology enabled
us to exclude leucostasis in leukemia or infection (in
children associated with strokes are acute varicella
and herpes simplex infection [5]). Prothrombotic fac-
tors, including Factor V Leiden, prothrombin, lipo-
protein a, protein C deficiency, and antiphospholipid
antibodies, were controlled as a probable risk factor
in ischemic stroke [2, 5]. Differentiating strokes from
mimics has been well evaluated in adults; however, in
children there is a need for further research. In a mul-
tivariable logistic regression model by Mackay et al.
[9], arm weakness was the neurological sign with
the higher odds ratio of stroke, but with wide (95%)
confidence intervals. Other symptoms associated
with increased odds ratio were being well the week
before diagnosis, inability to walk, face weakness,
and speech disturbance [9]. In pediatric populations,
seizures and loss of consciousness are not independ-
ently associated with diagnosis of mimics — seizures
are present in 11-52% of ischemic stroke cases and
about 37-41% of hemorrhage stroke cases [9]. Visual
symptoms, as presented by our patient, are not inde-
pendently associated with stroke diagnosis, but may
also indicate aura in migraine [9]. Aura affects 0.25
-0.33% of patients with migraine diagnosis [11, 12].
Aura in a migraine is classified as ‘prolonged’ when
the duration is longer than 1 h but less than 7 days,
and ‘persistent’ when lasting more than 7 days [12].
In the present case, the symptoms of suspected aura
lasted for about 10 h. HM is a rare subtype of migraine
that occurs in sporadic, familial, and inherited auto-
somal dominant forms. HM is characterized by motor
aura — hemiparesis or motor weakness, or by non-
motor aura symptoms such as visual, aphasic, and
basilar type/brainstem symptoms, headache, pho-
tophobia, phonophobia, nausea, and vomiting [10].
There is a wide range of symptoms from pure HM to
severe early-onset forms of recurrent comas, cerebral
edema, or cerebellar ataxia [11]. Characteristic of dif-
ferent aura symptoms is slow progression over 20-30
min, typically beginning with visual symptoms fol-
lowed by sensory, motor, aphasic, and basilar distur-
bances [11]. Visual symptoms can manifest as posi-
tive features, like flickering spots or zigzag lines, or
as negative features like scotoma [11]. In the present
case, scotoma was the only visual symptom; however,
HM may also present in this way. Sensory symptoms
combine positive features, such as pins and needles,
pain, or a cold sensation, or negative symptoms such
as numbness [11]. Our patient reported a tingling
sensation and numbness of the right upper limb. Mo-
tor weakness typically starts in one hand and spreads
to the arm and face, but can also spread to one whole

side of the body [11], as in our case. The mean dura-
tion of motor aura is 3.5 h (range 5 min to 48 h) [10],
and in our patient it was about 6 h. According to the
International Classification of Headache Disorders
III (ICHD III), the duration of motor aura should be
<72 h and all aura symptoms should be fully revers-
ible. Paraphasia or difficulty finding words impairs
52-66% of patients [11]. Our patient presented with
temporal confusion and difficulty with finding proper
words. HM can be sporadic or familial (in case of af-
fected first-degree or second-degree relatives) [11].
Familial hemiplegic migraine (FHM) is divided into
three subtypes based on underlying mutations in ion
transportation genes: CACNAIA in FHM1, ATP1A2
in FHM2, and SCN1A in FHM3. Sporadic cases can be
caused by de novo mutations in these genes or by the
inheritance of genetic mutations from a parent with
no symptoms [11].

Our patient was discharged from the hospital with
suspicion of first attack of HM or TIA, which did not
present on CT or MRI imaging. The new definition
of TIA is based on CT findings or, preferably, MRI
scan, which better images TIA and minor strokes [3,
8]. When taking family history, it is crucial to ask
about epilepsy, migraine, or hypercoagulability [12].
Adults with aura migraine have a higher risk of stroke
than the general population; however, the risk is still
low [12]. There are some differences in symptoms
between HM and TIA, which are summarized in Ta-
ble 1. In our patient, the symptoms progressed from
visual to sensory and motor. The symptoms included
positive sensory symptoms like tingling in the upper
limb, which are more likely to suggest HM. However,
this kind of headache and concomitant symptoms oc-
curred for the first time and thus need to be observed
in the future. CT and MRI scans revealed no vascular
risk; however, this possibility should be further in-
vestigated.

Table 1. Differences in symptoms between hemiplegic migraine
and transient ischemic incident [11, 12].

Feature Hemiplegic Transient ischemic
compared migraine incident
symptoms progressive and suc- | abrupt negative
cessive positive and | symptoms
negative symptoms
headaches occurring regularly | rare
vascular risk factors | absent present

Limitations

The biggest limitation of this study is the lack of
follow-up. Diagnosing a patient with either TIA or
HM requires longer observation, as other incidents
with similar symptoms in the future can help estab-
lish the diagnosis.
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CONCLUSIONS

Pediatric stroke is rare condition; nevertheless, it
should always be considered in patients with alarm-
ing symptoms. Although there are differences in the
symptoms of stroke and hemiplegic migraine, the
most important task in the Emergency Department
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ABSTRACT

Background: Gait disturbances are a major problem for patients after arthroplasty. After the surgery, walk-
ing speed, the rhythm of locomotion, and the length of the steps are significantly reduced. One of the thera-
peutic methods used in gait re-education is proprioceptive neuromuscular facilitation (PNF).

Aim of the study: This study aimed to evaluate the effects of physiotherapy using PNF techniques on the
gait of patients after hip and knee arthroplasty.

Case report: A 60-year-old woman with advanced osteoarthritis that received bilateral hip and right knee ar-
throplasties was examined. Before and after the therapy, the following tests were performed: measurement of
the range of motion (ROM) of hip and knees joints in the sagittal plane using a goniometer, assessment of the
symmetry of the lower limbs loading using the two scales test, assessment of the risk of falls using the “Timed
Up and Go” test, assessment of balance and gait using the Tinetti test, and assessment of pain intensity us-
ing the visual analogue scale (VAS). Rehabilitation was comprised of 15 PNF therapies, including scapular
and pelvic PNF patterns. The stabilization of the upper and lower trunk, lifting, shifting of the body’s weight
from one foot to another, gait cycle (the stance phase and the swing phase), walking forward, backward, and
sideways, and walking up/down the stairs were also used. After the therapy, the flexion ROM in both hip and
knees joints was improved. The lower limb symmetry index decreased from 1.167 to 1.121, and the sum of
the points obtained in the Tinetti test increased from 22 to 26. Pain in the joints also decreased from 6 on the
VAS scale to 4. However, the result obtained in the “Timed Up and Go” test after the therapy was increased by
0.5 s compared to before the therapy.

Conclusions: After hip and knee arthroplasties, physiotherapy using PNF techniques improved the gait
and functional status of the patient. Continuation of this research using a larger number of patients is
needed.

KEYWORDS: proprioceptive neuromuscular facilitation, knee arthroplasty, hip arthroplasty, functional
gains, gait pattern, physiotherapy
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BACKGROUND

The last decade has seen an exponential rise in
the number of arthroplasties performed globally, and
a sharp increase in the percentage of young patients
hoping to improve their quality of life and return to
physically demanding activities [1]. Hip arthroplasty
and total knee arthroplasty are safe, and are among
the most successful and cost-effective procedures in
orthopedics for patients with osteoarthritis [1,2].
Hip and knee replacements are effective treatments
for symptomatic, end-stage hip and knee osteoar-
thritis, aiming to relieve pain and restore joint func-
tion. However, their effects on clinical outcome and
the rates of implant revision in patients undergoing
joint replacement are still unclear [3]. The demand
for implants of the large joints of the lower extremi-
ties is constantly increasing and the number of to-
tal hip and knee replacements will only continue to
grow over the next decade. Although hip and knee
arthroplasties are considered to be common elective
and cost-effective operations, up to one-quarter of
patients are not satisfied with the operation [4].

During the implantation of an artificial joint, doc-
tors strive to both minimize the removal of damaged
bone elements and install the prosthesis such that
the subsequent movements perfectly reflect those
that occur physiologically in a properly functioning
joint [5, 6]. Degenerative changes in the joints can
cause disturbances in the phases of gait, especially in
the stance phase and the initial swing. In addition,
degenerative changes reduce the range of motion
(ROM), including extension, flexion, and abduction
of the limb qualified for surgery compared to the sec-
ond lower limb. This should be taken into account in
the physiotherapy plan after surgery [7].

One of the therapeutic methods used in the re-ed-
ucation of the gait is proprioceptive neuromuscular
facilitation (PNF). PNF practices promote multiple-
plane joint movements, which relieve pain and in-
crease joint ROM. The PNF intervention is also a suc-
cessful method for relieving the symptoms of knee
osteoarthritis. This treatment relieves pain without
increasing knee adduction moment, enhances pas-
sive ROM, increases active knee flexion ROM, and
increases hip adduction moment during stair descent
in the elderly with knee osteoarthritis [8].

AIM OF THE STUDY

The current study aims to evaluate the effects of
physiotherapy with PNF on the gait of patients after
hip and knee arthroplasty through the presentation
of a case report. As the number of patients receiving
endoprosthesoplasty of the joints is increasing, it is
worth assessing the effectiveness of PNF therapy on

the quality of the gait, balance, symmetry of lower
limb loading, ROM in hips and knees joints, and pain
following surgery.

CASE REPORT
Patient characteristics

The patient was a 60-year-old woman with ad-
vanced osteoarthritis that had received bilateral hip
and right knee arthroplasty surgery. The woman gave
written consent for the publication of rehabilitation
results and photos, and the research was approved by
the Bioethic Commission of the Opole Medical School
in Opole, Poland (consent no.: KB/204/Fi/2019).

At the time of the study, the arthroplasty of the
left hip joint was carried out eight years earlier, and
the right four years earlier. In both hips joints, unce-
mented fixation was used. Arthroplasty of the knee
joint took place a year before the described rehabilita-
tion. For the treatment of the knee joint, endopros-
thesis elements with a cemented fixation was used.
After these procedures, the patient went through re-
habilitation and then independently performed iso-
metric exercises, exercises using flexible tapes, and
rode a stationary bicycle regularly. Despite perform-
ing these exercises, the functional condition was not
satisfactory.

Diagnostics before and after therapy

Before the therapeutic intervention, an examina-
tion was carried out that started with completing the
examination card recommended by International Pro-
prioceptive Neuromuscular Facilitation Association
(IPNFA). The patient examination was documented
in accordance with the International Classification
Guidelines, Disability and Health (ICF). The history
of the current disease and co-existing diseases were
recorded. The patient’s limitations in everyday func-
tioning and the main goal of the patient were deter-
mined.

The main problem for the patient was pain in
both hip joints and the right knee joint during long
walks, walking up/down the stairs, and when lifting
heavy objects (e.g., heavier shopping bags). In other
activities of everyday life, such as personal hygiene,
dressing, cooking, and cleaning, the patient was in-
dependent. Together with the patient, an analysis
of facilitators and barriers among both personal and
environmental factors, as well as opportunities and
limitations in the level of participation and activity,
was performed. For the personal factors, the main
facilitators were the patient’s motivation and rela-
tively young age for people receiving arthroplasty,
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The main facilitating environmental factors were in-
stalled handrails at the stairs and in the bathroom,
and the possession of a stationary bicycle for exer-
cise. The main barriers were the inactive lifestyle of
the patient, even before the endoprosthesis proce-
dures, the large number of stairs at home, and the
lack of a shower.

Both before and after therapy the following tests
were performed:

1. Measurement of the ROM in the sagittal plane
for the hip and knee joints using a goniometer. For the
hip joints, the range of active extension was meas-
ured in the supine position, the axis of rotation of
the goniometer was the greater trochanter, the fixed
arm ran parallel to the ground, and the movable arm
along the long axis of the measured thigh. In the su-
pine position, the range of active flexion in the right
and left hip joints was measured, with the position
of the goniometer as in the extension measurement.
In the knee joints, the extent of active knee flexion
was measured in the supine position with the lower
limbs straightened. For this measurement, the axis of
rotation of the goniometer was the lateral epicondyle
of the femur, the fixed arm ran along the long axis of
the thigh, and the movable arm along the long axis of
the lower leg. There was no hyperextension in both
knee joints. The obtained results were recorded using
the adopted SFTR system. The name of this method
is derived from first letters of the planes of move-
ment that are measured (S — Sagittal, F — Frontal,
T - Transverse, R — Rotation). In the sagittal plane
(S - sagittal), the extension movement is recorded
first, the starting position second, and the flexion
movements third [9].

2. Assessment of the symmetry of lower limb loading
using the two scales test. The patient was examined in
a standing position, with the feet placed at an equal
distance on two scales standing next to each other,
the upper limbs lowered along the trunk, and the
eyes directed straight ahead. The measurement was
performed on a scale with an accuracy of 0.1 kg. On
the basis of the obtained data, the loading symmetry
index of the lower limbs was calculated as the quo-
tient of the greater value to the lower value. This indi-
cator should be in the range of 1.0-1.15 [10].

3. Assessment of the risk of falling using the “Timed
Up and Go” test. The patient starts in a seated posi-
tion, stands up upon therapist’s command, walks 3
meters, turns around (180°), walks back to the chair,
and sits down. The result of the test is the time it
takes to perform these actions [11]. The interpreta-
tion of the results is based on the following values:
< 10 seconds — normal, functional efficiency correct;
10-19 seconds — within normal limits for frail eld-
erly and disabled patients, the patient can go out-
side on their own, does not need auxiliary walking
equipment, patient is independent in most everyday

activities, but an in-depth assessment of the risk of
falls is recommended (e.g., using the Tinetti test);
20-29 seconds — the person needs assistance outside
and indicates further examination and intervention,
functional ability partially limited; 230 seconds -
significantly reduced functional capacity, auxiliary
equipment for walking is commissioned.

4. Assessment of balance and gait using the Tinetti
test. The scale consists of two parts to assess balance
and gait. The first part consists of 9 tasks. During the
test, balance is assessed when sitting, standing up,
immediately after getting up, while standing, while
trying to nudge with eyes open and closed, turning
360°, and sitting down [12]. In the gait section, 7 ele-
ments are assessed: gait initiation, stride length and
height (left and right feet), stride symmetry, gait
continuity, walking path, swaying, and heel posi-
tion when walking. For the individual tasks, 0, 1 or
2 points can be obtained, depending on the degree
of irregularity found. The balance portion of the test
can receive a maximum of 16 points, and the gait part
12 points. The interpretation of the results is based
on the following values: 26-28 points — no risk of
falls; <26 points - there is a risk of falls; <19 points -
the risk of falls increases fivefold.

5. Assessment of pain intensity using the Visual Ana-
logue Scale (VAS). This scale enables assessment of the
pain level on a scale from 0 to 10, where 0 is no pain
at all and 10 is the maximum imaginable [13].

Therapy applied

The patient’s rehabilitation consisted of 15 PNF
treatments. Each physiotherapy session lasted 45
minutes. There were two days off between the ses-
sions, during which the patient performed homework
(exercises) ordered by the therapist. The therapy was
individually matched to the patient’s skills and well-
being, as well as pain symptoms on a given day. Dur-
ing the physiotherapeutic process, elements of the
PNF techniques were performed (Table 1).

The patient did homework once a day for at least
20 minutes. This task included two exercises. The first
included exercises on bathroom scales, where the
patient stood on two bathroom scales (one foot on
one scale) and tried to evenly load her lower limbs.
The difficulty in this exercise was closing the eyes. In
this case, in order to control the load distribution,
the patient used the help of a third party. The second
exercise involved touching a step with the foot, with
independent repetition of the gait phases learned
during the therapy, and paying particular attention
to the correct body posture. In order to exclude com-
pensation by the trunk of the body, this exercise was
performed in front of a mirror. A 20 cm high step was
used.
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Table 1. Elements of the proprioceptive neuromuscular facilitation (PNF) techniques used in patient therapy

Elements of therapy

Facilitation methods

Pelvic patterns: anterior elevation, posterior depression, posterior
elevation, anterior depression (Figure 1)

Rhythmic Initiation

Symmetrical reciprocating exercises: scapula anterior elevation, pelvic
posterior depression

Rhythmic Initiation

Stabilization of the upper trunk

Stabilizing Reversals

Lifting: exercise in a sitting position, one lower limb in contact with the
ground

Replication

Mat exercises: glute bridge, stabilization/rotation of the lower trunk

Combination of Isotonics

Shifting of the body’s weight from one foot to another

Exercise in gait support phase: initial contact, loading response, mid
stance, terminal stance

Facilitation of swing phase: pre swing, initial swing, mid swing, termi-
nal swing (Figure 2)

Rhythmic Initiation
Rhythmic Stabilization

Walking forward, backward, and sideways
Walking up/down the stairs (Figures 3-5)

Replication
Repeated Stretch from Beginning of Range, Repeated Stretch through
Range

Figure 1. Pelvic patterns — Rhythmic Initiation

Figure 3. Gait training — Walking forward

Figure 4. Gait training — Walking backward

Figure 2. Facilitation of Swing Phase

Figure 5. Walking sideways

www.medicalsciencepulse.com




The effects of physiotherapy using proprioceptive neuromuscular facilitation techniques...

Results of the therapy

The patient’s results before and after the therapy
are presented in Table 2. After the therapy, the range
of flexion motion in both hip and knee joints im-
proved. The greatest difference was seen in the flexion
movement of the left hip joint and amounted to 13°.

Table 2. Results of the patient’s tests before and after the therapy.

Variables Before therapy After therapy
Range of Motion:
Left hip joint $10°-0°-70° $10°-0°-83°
Right hip joint $10°-0°-80° $10°-0°-85°
Left knee joint S 0°-0°-95° S 0°-0°-97°
Right knee joint S 0°-0°-83° S 0°-0°-90°
Two Scales Test — lower
limb loading symmetry 1.167 1.121
index
“Timed Up and Go” Test 12.64 [s] 13.14 [s]
Tinetti Test 22 26
Visual Analogue Scale 6 4
(VAS)

The lower limb loading symmetry index be-
fore the therapy amounted to 1.167 and pointed to
asymmetry, with the patient putting a greater load
on the right lower limb. After the therapy, the index
decreased to 1.12 and was within the normal range.
The obtained result indicates that the asymmetry of
lower limb loading was reduced.

The result obtained in the “Timed Up and Go” test
after the therapy was increased by 0.5 s compared to
before the therapy. However, it was observed that the
patient walked during the test without noticeably
swinging her entire torso, and the duration of the
support phase on each lower limb was similar. The re-
sults of the “Timed Up and Go” test before and after
the therapy were within the range of 10-19 s, which
shows that the patient was able to go outside on her
own and was independent in everyday activities.

The sum of the points obtained in the Tinetti test
before the therapy was 22, and after the therapy it
was 26. Both results show that there was a risk of fall-
ing. After the therapy, the results indicated that the
patient could get up and sit down on her own without
using the upper limbs. In addition, there was a reduc-
tion in pronounced swaying.

Physiotherapy with the PNF method also had
a positive effect on the symmetry of the gait. In
contrast to the patient’s steps before treatment, the
steps performed by both the left and right foot af-
ter therapy were of comparable length. The support
phase of the gait after therapy was correct in terms
of initial contact, loading response, and mid stance.
The support phase of gait on the left and right foot
also lasted a similar amount of time. The element
that did not change after the applied rehabilitation

was the patient’s condition on a broad basis in order
to maintain balance. An additional positive effect of
the therapy was a reduction in pain from the joints.
Before the therapy, the patient assessed her pain as
6 on the VAS, and after therapy as 4 (Table 2).

DISCUSSION

The aim of this study was to assess the gait, bal-
ance, symmetry of lower limb loading, ROM in the
hip and knee joints, and pain before and after PNF
therapy in a patient with bilateral hip and right knee
arthroplasty. After the therapy, the ROM of the hips
and knee joints in the sagittal plane improved, the
asymmetry of the lower limb loading decreased, and
balance measured with the Tinetti test improved. Al-
though the time of “Timed Up and Go” test increased
slightly, the test results indicated that the patient was
in the group of people who are independent in their
daily activities. In addition, the swaying of the entire
trunk of the body during walking was reduced and the
symmetry of the gait improved. Pain was also reduced,
which was extremely important for the patient.

The techniques used in the PNF method are often
used in the treatment of orthopedic patients. Rhyth-
micinitiation of movement is a technique thatis help-
ful in learning appropriate movement patterns at the
beginning of rehabilitation. The replication technique
also allows the patient to be taught the final position
of movement. The combination of isotonic contrac-
tions on healthy limbs and trunk causes irradiation
within the synergistic muscles of the exercised limb.
Rhythmic stabilization is used to stabilize the newly
achieved position by the patient (e.g., one-legged
knee on the affected lower limb, standing, midstance
phase on the affected limb), to approximate the af-
fected lower limb, and to improve balance and overall
endurance. Stabilizing reversals are also used to sta-
bilize the newly achieved position by the patient, to
improve balance in problematic positions, and to im-
prove overall endurance. Repeated stretch applied to
healthy limbs will also strengthen the irradiation to
synergistic muscles on the exercised limb [14].

Many studies have analyzed the functional effi-
ciency, structures, and activity of patients before and
after lower limb arthroplasty. However, there are few
reports on the effectiveness of the PNF method in pa-
tients with endoprosthesis. Jaczewska-Bogacka et al.
investigated the effectiveness of PNF physiotherapy
in patients after knee replacement prosthesis. After
4 days of standard postoperative rehabilitation, the
group of patients underwent a 3-week rehabilitation
using the PNF method. After the therapy, the pa-
tient’s gait kinematics improved, including shorten-
ing the stance phases, gait cycle duration, and double
support phase, and prolonging swing phase veloc-
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ity, gait velocity, cadence, step length, and gait cycle
length. Moreover, walking speed and stride length
improved, and postoperative pain decreased [15].
Alaca et al. also conducted studies of patients after
total knee arthroplasty. Apart from the standard re-
habilitation program, the first group underwent PNF
therapy and the second group received passive motion
therapy. In both groups, the time needed to achieve
the required ROM was similar. On the other hand,
in the PNF group, there was an earlier improvement
in the functional indicators of gait [16]. Other stud-
ies have examined the effectiveness of preoperative
physiotherapy, including PNF therapy, on functional
parameters after total knee replacement surgery. In
the group that used preoperative physiotherapy, an
increase in the level of physical activity was found
after surgery compared to those who did not receive
preoperative physiotherapy [17].
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ABSTRACT

Coronary heart disease (CHD) is currently the most common cause of death in the world. Diet plays a sig-
nificant role in the treatment of CHD. The purpose of this review is to present the current knowledge on
natural products, including soybeans, garlic, black coffee, tea, and monounsaturated fatty acids, as well as
components of the Mediterranean diet and Portfolio diet in supporting the treatment of CHD. A literature
search was carried out in a scientific search engine database. Combinations of the following terms were used:
“coronary heart disease”, “ischemic heart disease”, and “natural preparation of CHD”. Scientific publications
were systematically examined to identify both direct and indirect evidence that met the aims of this review.
Only articles that considered human subjects were included. After the selection process, a total of 28 arti-
cles were included in the review. The main findings were as follows: garlic ameliorates the function of the
endothelium, blood pressure parameters, and lipid profiles. Coffee improves glucose metabolism and shows
antioxidant and anti-inflammatory properties. Tea ameliorates the lipid profile. Monounsaturated fatty acids
show antioxidant properties. The Mediterranean diet has antihypertensive and antioxidant properties and
reduces inflammation. The Portfolio diet shows lipid-lowering and antioxidant properties. Diet in CHD is an
extremely important factor supporting treatment and can significantly modify the parameters of cardiovas-
cular risk. However, there is still a need for more research on the properties of natural products and their
health effects.

KEYWORDS: coronary heart disease, prevention, natural preparations, diet

BACKGROUND

Ischemic heart disease (IHD) is a disease entity
comprising eight subtypes according to the ICD-10
classification (International Statistical Classification of
Diseases and Related Health Problems 10% Revision)
defined as all states of myocardial ischemia regardless
of the pathomechanism [1]. Coronary artery disease
(CAD), which is one of the eight subtypes of IHD, is an
abnormal process of plaque formation in the epicardial
arteries that can constrict and close the vessels. CAD is
divided into the following types: stable coronary syn-

dromes (chronic coronary disease), stable angina pec-
toris, microvascular angina, angina associated with the
muscle bridges over the coronary arteries, vasospastic
angina (synonym: Prinzmetal angina), and acute coro-
nary syndromes (ACS). On the basis of the baseline
electrocardiogram (ECG), ACS is further divided into
ST-elevated myocardial infarction (STEMI) and non-
ST-elevated myocardial infarction (NSTEMI). Based
on the clinical picture, ECG and biochemical indicators
of myocardial damage in ACS include unstable angina,
NSTEMI, STEMI, unspecified myocardial infarction,
and sudden cardiac death [2].
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The most common pain symptoms related to car-
diac ischemia are located in the chest in the area of
the sternum, but can cover the entire area from the
upper abdomen to the mandible, the space between
the shoulder blades, and both upper limbs, including
the wrists and fingers. They are usually depicted as a
feeling of pressure, squeezing, weight, choking, burn-
ing, or tightening. Dyspnea or discomfort in the chest
is common along with fatigue, pre-syncope, burning,
anxiety, or the feeling of impending death [2].

Patients with stable CAD are those in whom
symptoms are absent or controlled by medication or
revascularization. Especially in this group of patients,
treatment of comorbidities, including type 2 diabetes
and hypertension, should be optimized to minimize
cardiovascular risk. Beta blockers are drugs that sig-
nificantly slow down the heartrate. It has been shown
that the use of this group of drugs significantly pro-
longs the life of patients [3, 4]. Cholesterol-lowering
drugs, including statins, along with antiplatelet
drugs have been used for many years to reduce the
incidence and severity of IHD [3].

Coronary heart disease (CHD) is currently the
most common cause of death in the world. After the
age of 75, the frequency of CHD diagnosis is compa-
rable in both sexes. Epidemiological studies clearly
indicate that the elimination of risk factors, such as
alcohol abuse, smoking, unhealthy and irregular eat-
ing habits, stress, and lack of physical activity, signifi-
cantly ameliorates the prevalence of CHD [1].

Diet plays an extremely important role in the treat-
ment of IHD. Another important element is proper
weight control, avoiding overweight and obesity. In
order to properly control blood pressure, it is recom-
mended that consumption of table salt is limited to 5
g per day (one teaspoon). A minimum amount of alco-
hol should be consumed. The traditional Mediterrane-
an diet is considered to be the most effective diet for

patients with IHD. With the application of this diet, a
patient’s lipid profile can be significantly improved [4,
5]. Natural preparations are secondary metabolites
synthesized and used by organisms for defensive and
adaptive purposes. [6, 7]. In common understanding,
natural preparations are also various types of dietary
supplements, the raw materials for which are obtained
from the natural environment. Natural preparations
are used as healing substances and are an important
source of new therapeutic agents [6, 7].

Purpose of the analysis

The aim of the study is to present findings on the
use of natural preparations and ingredients in the
treatment of IHD.

MATERIALS AND METHODS

A literature search was carried out in a scientific
search engine database (PubMed). The following
terms were used in combination: “coronary heart
diseases” and “soy bean” or “green tea” or “coffee” or
“Mediterranean diet” or “Portfolio diet” or “garlic” or
“monounsaturated fatty acids” or “natural products”.

Articles published in English since 2015 were in-
cluded. Papers from earlier years were included if they
contained key information unavailable elsewhere. Ar-
ticles that presented both human and animal studies
were included. Observational and intervention stud-
ies were included. Case reports were excluded.

In total, 10,027 titles were found in the PubMed
database. After reading the headings, 9,803 abstracts
were excluded. The remaining 224 articles were an-
alyzed and 173 were excluded, leaving 51 articles
(Fig. 1). All articles are public information available
through the PubMed search engine.

Full-text articles excluded due to the lack

Figure 1. Flow chart of study selection
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Natural preparations

Soy

Soybean (Glycine max) has been cultivated for al-
most 5,000 years on the Asian continent, first in Chi-
na and then in Japan. It was introduced to Europe in
the 18th century and to the United States of America
(USA) in the 19th century. Currently, the USA is the
leading producer of soybeans and supplies 30% of the
world’s production. Over the past decades, the popu-
larity of soy products in North America has increased,
especially after the US Food and Drug Administra-
tion (FDA) made a health claim that foods that con-
tain soy protein minimize the risk of CHD. Soybean
is a plant rich in high-quality proteins and low in
saturated fatty acids. Epidemiological studies clearly
show the preventative effects of soy consumption in
chronic diseases such as obesity, cardiovascular dis-
eases, insulin resistance, certain types of cancer, type
2 diabetes, and autoimmune disorders [8]. Proteins
and related phytochemicals and isoflavones are re-
sponsible for the beneficial effects of soy on health.
Over the past decade, studies have shown the health
benefits of soy consumption. Many soy peptides that
lower blood triglycerides and cholesterol and block
lipid synthesis and storage have been identified. Soy-
bean is a source of peptides that show a wide range of
biological activities, such as antihypertensive, anti-
cancer, antioxidant, anti-inflammatory, immunos-
timulatory, and neuromodulatory properties. These
properties were proven in a study by Chatterjee et al.
[8]. In a meta-analysis by Lou D. et al., it was found
that the consumption of soy isoflavone was inversely
proportional to the occurrence of stroke and CAD [9].
A study by Sathyapalan et al. showed that in post-
menopausal women, the risk of cardiovascular dis-
eases was reduced after using soy and soy isoflavones.
Thanks to the use of these preparations, the risk of
death due to cardiovascular diseases was reduced by
as much as 42% and the probability of myocardial in-
fraction was reduced by 37%. It was also shown that
the risk of developing IHD was reduced by 27% in 10
years [10]. Studies are still needed to investigate the
effects of soy in patients with IHD.

In summary, soybeans lower lipids, reduce triglyc-
eride levels in the blood, and have anti-cancer, anti-
inflammatory, antioxidant, immunostimulatory, and
neuromodulatory effects.

Garlic

Garlic (Allium sativum L.) is a herb used in natural
therapies [11]. It is also one of the most popular veg-
etables around the world and a frequently used spice
in the Mediterranean and Asia. It is characterized by

the content of flavonoids and organic sulfur com-
pounds [12]. However, the main active ingredient
found in fresh and powdered garlic is allicin, an inac-
tive biological precursor. The conversion of alliin to
allicin is influenced by the enzyme allinase, which is
found in fresh garlic and dried garlic powder tablets.
From tablets, allinase is released only after dissolving
in the gastrointestinal tract. The authors of a rand-
omized trial found that daily consumption of 800 mg
of powdered garlic tablets improved the function of
the vascular endothelium and lowered C reactive pro-
tein (CRP) levels in patients with elevated CRP and
IHD after angioplasty [11]. Garlic preparations are
also used to lower the concentration of total choles-
terol (TC), but the decrease is clearly greater in people
with hypercholesterolemia and the greatest benefit is
recorded during the first three months of use. The
effect of garlic on the high density lipoprotein cho-
lesterol (HDL-cholesterol) fraction is insignificant.
However, the consumption of garlic oil resulted in
the most noticeable increase in the HDL-cholesterol
fraction. The effect of garlic on the low density lipo-
protein cholesterol (LDL-cholesterol) fraction is still
debatable, and the level of triacylglycerols, in turn,
significantly decreased in many studied groups in re-
sponse to garlic intake. Garlic supplementation also
influences the regulation of blood pressure — both
systolic and diastolic blood pressure decreased sig-
nificantly after the use of a garlic supplement [12].
Garlic is considered a safe substance. However, in the
event of gastrointestinal problems due to intolerance,
use of an odorless preparation is recommended [11].
Side effects of garlic supplementation are limited to
bad breath, body odor, unpleasant taste, and allergic
reactions (e.g., skin rash) and are very rare [12].

In summary, garlic improves vascular endothe-
lial function and the lipid profile and regulates blood
pressure parameters.

Black coffee

Coffee is a complex infusion containing over 1000
compounds, many of which are biologically active, in-
cluding caffeine, a central nervous system stimulant
and a bronchodilator drug; diterpenes, which can
increase blood cholesterol levels; chlorogenic acid,
which improves glucose metabolism; melanonidins,
quinides, lignans, which show antioxidant and anti-
inflammatory properties [14]. It is recommended to
consume 2-3 cups of black coffee per day. In one me-
ta-analysis analyzing studies on the risk of myocardial
infarction, it was shown that consumption of > 4 cups
of black coffee per day significantly increases the risk
of myocardial infraction. Therefore, in patients with
IHD, consumption of black coffee should not exceed 3
cups per day [15]. Coffee consumption — up to 6 cups
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per day — has been shown not to be associated with
an increased risk of developing high blood pressure.
Caffeine is metabolized by cytochrome P450 1A2
(CYP1A2). People homozygous for the CYP1A2*1A al-
lele metabolize caffeine rapidly while people with the
CYP1A2*1F allele tend to metabolize caffeine slowly,
so the latter group is more likely to develop hyper-
tension and IHD with higher coffee consumption
(especially >6 cups a day). An epidemiological study
showed that coffee consumption may reduce the like-
lihood of obesity. Especially among people genetical-
ly predisposed to obesity, higher coffee consumption
correlates with alower body mass index [16]. Adverse
effects on the lipid profile were observed in the pres-
ence of previous dyslipidemias or the consumption of
unfiltered coffee, and in people who drink >6 cups of
coffee per day. Unfiltered coffee contains the bioac-
tive particle cafestol, which inhibits cholesterol 7-o.-
hydroxylase, which is involved in the synthesis of bile
acids. Thus, this enzyme adversely affects the lipid
profile. In contrast, filtered coffee does not have this
effect, as the filter paper retains the oil drops con-
taining diterpenes [15].

In summary, coffee consumption is associated
with a lower risk of developing IHD [17]. Moreover,
coffee has antioxidant and anti-inflammatory effects
and improves glucose metabolism.

Tea

Black tea is one of the most consumed beverages
in the world. Polyphenols, especially tea flavonoids,
have an inhibitory effect on the oxidation reactions
caused by free radicals and prevent or delay athero-
sclerosis. Flavonoids also have antithrombotic,
anti-inflammatory, and endothelial protective prop-
erties. According to recent studies, chronic inflam-
mation and oxidative stress play an important role
in the pathogenesis of arterial hypertension [18].
In arterial hypertension, the production of various
pro-inflammatory cytokines is increased, including
interleukin-1 (IL-1), interleukin-17 (IL-17), inter-
leukin-6 (IL-6), and tumor necrosis factor (TNF-a)
[19]. CRP also indicates the presence of increased
inflammation. Studies have shown a relationship
between elevated CRP levels and blood pressure [20,
21]. Catechins are the most effective polyphenol
compounds in green tea and constitute about 78%
of the polyphenol fraction. They effectively eliminate
free radicals and prevent atherosclerosis and arterial
hypertension, thus preventing cardiovascular dis-
eases [22]. Daily consumption of tea may be asso-
ciated with a reduced risk of developing IHD [23].
A cohort study of healthy people showed that tea
consumption slowed decline in HDL-cholesterol lev-
els compared to people who did not drink tea. Mod-

erate consumption of tea during the day - around
2-3 cups — may be beneficial for the development of
atherosclerosis and reducing heart failure, arrhyth-
mia, and overall mortality [15]. A study by Li [24]
showed that drinking 4 cups of green tea per day for
4 weeks significantly decreased CRP levels in a group
of smokers, suggesting anti-inflammatory effects
of catechins [25, 26]. The same researchers proved
that epigallocatechin gallate (EGCG), which is con-
tained in tea, inhibits CRP synthesis induced by an-
giotensin II and IL-6, and thus reduces the produc-
tion of free oxygen radicals [24]. Ponteza et al. [27]
demonstrated comparable antihypertensive effects
of the pharmacological treatment enalapril and the
consumption of green tea (4 g of green tea extract),
which resulted in lower blood pressure in rats with
essential hypertension. Green tea also has a benefi-
cial effect on the lipid profile. A study by Stepien M
et al. [28] showed that supplementation with green
tea extract lowered both serum LDL cholesterol and
total cholesterol.

In summary, tea has anticoagulant, anti-inflam-
matory, and antioxidant effects and improves the
lipid profile.

Monounsaturated fatty acids
and polyunsaturated fatty acids

Monounsaturated fatty acids (MUFA) contribute
significantly to the improvement of the blood lipid
profile in interventional studies. Omega-3 fatty ac-
ids, eicosapentaenoic acid (EPA), and docosahexae-
noic acid (DHA), which are all present in fish oil, help
prevent CHD. A lower omega-6 to omega-3 ratio is
beneficial for avoiding inflammation in chronic dis-
eases. A 4:1 ratio of omega-6 to omega-3 fatty acids
in the diet reduces the mortality from IHD by 70%.
A study conducted in the Dutch population showed
that low levels of EPA and DHA consumption (40-
150 mg/dl) are not important to avoid developing
IHD [29]. Unlike polyunsaturated fatty acids (PUFA),
MUFASs come from various plant and animal sources
and have many beneficial health properties. A study
by Zong G et al. found a beneficial relationship be-
tween MUFA consumption and the risk of CHD. The
researchers noted a noticeably low risk of CHD in
patients consuming a diet in which trans fats and
refined carbohydrates were replaced with MUFA-
Ps. The beneficial effects of MUFA in the long-term
prevention of CHD can be seen in patients whose
primary source of MUFA is plant-derived products
such as vegetable oils, nuts, and other related food
products [30, 31].

In summary, monounsaturated fatty acids have
anti-inflammatory and antioxidant effects and re-
duce the risk of CHD.
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Components of the Mediterranean diet

The Mediterranean diet is widely recognized as
one of the healthiest diets in the world. The defi-
nition of the Mediterranean diet was set by Ancel
Keys. Studies on health effects of the Mediterrane-
an diet began in the 1960s in Greece and southern
Italy. Numerous scientific studies suggest that its
use may lower the risk of developing various dis-
eases such as cardiovascular diseases [32]. To date,
it has not been established whether the individual
components of the Mediterranean diet or the Medi-
terranean diet as a whole are supportive. The tradi-
tional Mediterranean diet is rich in fresh vegetables,
olive oil monounsaturated fatty acids, whole grains,
nuts, pulses, fish, and seafood with moderate alco-
hol consumption. The consumption of fish has posi-
tive effects on the lipid profile and blood coagulation
process, has an antihypertensive effect, and reduces
inflammation [33, 34]. Currently, it is recommended
to eat fish 1-2 times per week or 40-60 g per day,
especially in people at high risk of cardiovascular
diseases. Fish should find a permanent place in the
diet of this group of people, either as an independent
product or as an integral part of the Mediterranean
diet. Fish are characterized by a high concentration
of omega-3 acids [33]. The consumption of olive oil
increases the concentration of HDL-cholesterol. Due
to the presence of phenolic compounds, it is an ef-
fective antioxidant. Olive oil also reduces systemic
inflammation and improves endothelial function.
Due to the abundance of vegetables and fruits, the
Mediterranean diet has an antihypertensive effect.
In addition, vegetables are a rich source of micro-
nutrients and dietary fiber and have antioxidant
properties. The American Heart Association (AHA)
guidelines indicate that the consumption of whole
grains rich in dietary fiber significantly improves
the lipid profile and lowers blood pressure, thus
reducing morbidity and mortality due to cardiovas-
cular diseases. The AHA recommends that the diet
should contain about 25-30 g of dietary fiber daily
from various sources [33, 34]. Research shows the
beneficial effects of consumption of whole grains on
body mass index (BMI) and waist circumference. In
addition, studies found significant improvement in
CRP levels and lipid profiles in the group of people
consuming whole grain carbohydrates for 12 weeks.
Subsequently, a randomized clinical trial was con-
ducted in a group of 230 patients. It has been hy-
pothesized that carbohydrate products from whole
oat grains result in significant improvement in blood
pressure and lipid profiles [33].

In summary, the Mediterranean diet improves
the lipid profile, blood coagulation, and vascular en-
dothelial function and also has hypotensive, anti-in-
flammatory, and antioxidant effects.

Portfolio diet ingredients

The Portfolio diet is a nutritional benchmark cre-
ated in the early 2000s as a “portfolio” of four food
products that have been certified to reduce blood
cholesterol levels by the US FDA, Health Canada, and
the European Food Safety Authority. The 2000 kcal
diet contains 42 g of nuts; 50 g of vegetable protein
derived from legumes; 20 g of soluble fiber from oats,
barley, psyllium, eggplant, oranges, okra, or apples;
and 2 g of plant sterols. A variant of the Portfolio
diet was tested in which MUFA monounsaturated
fat was replaced with carbohydrates. Each ingredient
has been shown to lower LDL cholesterol. Current
evidence suggests that the Portfolio diet reduces the
estimated 10-year risk of CHD [35].

In summary, the Portfolio diet lowers lipids and
has an antioxidant effect.

Table 1. Postulated properties of selected dietary components

Dietary
compo- Properties References
nent
Soybeans lipid-lowering, reduces the level of [8,9,10]
triglycerides in the blood, anti-cancer,
anti-inflammatory, antioxidant, im-
munostimulating, neuromodulating
Garlic improvement of vascular endothelial [11,12]
function, improvement of the lipid
profile, regulation of blood pressure
parameters
Coffee antioxidant, anti-inflammatory, im- [14,15, 16,
provement of glucose metabolism 17]
Tea anticoagulant, anti-inflammatory, [18, 20]
antioxidant, improvement of the lipid
profile
Monoun- anti-inflammatory, antioxidant, [29, 30]
saturated reduces the risk of CHD
fatty acids
Table 2. Postulated properties of selected diets
Diet Properties References
Mediterra- | improvement of the lipid profile, im- [33, 34]
nean diet provement of the blood coagulation
process, hypotensive, anti-inflamma-
tory, antioxidant, improvement of
vascular endothelial function
Portfolio lipid-lowering, antioxidant [35]
diet
CONCLUSIONS

CHD is a medical condition that requires diet
therapy. There is ample evidence to suggest posi-
tive health effects from the consumption of natural
products. Their regular intake is a factor that sig-
nificantly modifies the parameters of cardiovascular
risk. Soy has a lipid-lowering effect. It lowers the
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level of triglycerides in the blood and has anti-can-
cer, anti-inflammatory, antioxidant, and immunos-
timulating properties. Garlic improves the functions
of the vascular endothelium, improves the lipid pro-
file, and improves blood pressure parameters. Cof-
fee improves glucose metabolism and shows anti-
oxidant and anti-inflammatory properties. Tea is
characterized by anti-inflammatory and antioxidant
properties and improves the lipid profile. Monoun-
saturated fatty acids have anti-inflammatory and
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ABSTRACT

Personalized Medicine is a challenge for healthcare systems in Central and Eastern Europe if they are to
provide patients with personalized diagnosis and treatment. Personalized medicine (PM) is about tailoring
a treatment as individualized as the disease. [1] Integrated care involves receiving care along a continuum of
health promotion, disease prevention, diagnosis, treatment, disease-management, rehabilitation and pallia-
tive care services, coordinated across the different levels and sites of care within and beyond the health sector,
and according to the needs of patients throughout the life course. [2]

Personalized Medicine and Integrated Care are among the most important concepts related to the manage-
ment and organization of healthcare systems. This article intends to identify challenges to the adoption of
personalized medicine and stimulate fruitful dialogue and debate about the evaluation of barriers and fa-
cilitators within the implementation of personalized medicine interventions, identify the barriers and take
systematic actions to remove as many of them as possible to create a future where PM is fully integrated into
real-life settings.

KEYWORDS: personalized medicine, integrated care, interregional cooperation, barriers, healthcare systems

CONTEXT AND AIM

Personalized medicine, which is also called preci-
sion or individualized medicine, is an evolving field
in which physicians use diagnostic tests to determine
which medical treatments will work best for each pa-
tient or use medical interventions to alter molecular
mechanisms that impact health. By combining data
from diagnostic tests with an individual’s medical
history, circumstances and values, health care provid-
ers can develop targeted treatment and prevention
plans with their patients. [3] PM is the inverse of,
and complement to, modern medicine. Traditional
medicine is a top-down, population-based approach
of randomized controlled trials (RTC) and evidence-
based medicine (EBM). [4-5] PM is a bottom-up ap-
proach starting with the mechanisms of genetic or
systemic disorders. Identifying the mechanisms of
a disorder before it becomes an advanced, pathology-
defined disease is needed for targeted, personalized

therapy. While the high-level concepts are becoming
clear, many barriers remain in terms of information,
integration, translation, logistics and acceptance,
particularly in Central and Eastern Europe, that will
need to be addressed by future, well-designed basic
and clinical research projects. [6]

Integrated care is a part of PM and one of the
most important concepts related to the management
and organization of healthcare systems.

Integrated care entails the provision of seam-
less, effective and efficient care that reflects the
whole of a person’s health needs: from prevention
through to end of life, across both physical and
mental health, and in partnership with the individ-
ual, their carers and family. It necessitates greater
focus on a person’s needs; better communication
and connectivity between healthcare providers in
primary care, community and hospital settings; and
better access to community-based services close to
home. [7]
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According to the Quadruple Aim, the outcomes
of integrated care policies should improve the indi-
vidual experience of care, the health of populations,
reduce the per capita cost of healthcare and improve
the experience of providing care (the importance of
physicians, nurses and all employees finding joy and
meaning in their work). [8] Integrated care, though
increasingly recognized as a critical adjunct to health-
care delivery and patient management, may be seen
as a step in the process of healthcare systems and
healthcare delivery becoming completer and more
comprehensive. [9] The role of the relationship be-
tween health and social care is being increasingly
highlighted. [10]

Unfortunately, despite the steady increase in
the number of clinically useful molecular diagnostic
methods and targeted therapies, the healthcare sys-
tem has been slow to integrate PM into clinical prac-
tice [11-13].

Evidence suggests that in most cases, PM is not
even discussed at the point of care. A recent public
survey has shown that only four out of ten patients
are aware of PM, and only 11% of patients say their
doctor has discussed or recommended PM treatment
options to them [14]. Behind this lag in clinical adop-
tion are novel challenges that healthcare delivery sys-
tems are encountering as they adapt to the new re-
quirements, practices and standards associated with
the field [15].

This paper discusses the importance of the evalu-
ation of barriers and facilitators within the imple-
mentation of personalized medicine interventions
in Central and Eastern Europe which will be one of
the outcomes in the Horizon 2020 project Region-
s4PerMed: “Interregional Coordination for aFast and
Deep Uptake of Personalised Health” (a platform for
the exchange of experience of experts from five Euro-
pean regions).[16]

BRIEF DESCRIPTION OF TOPIC AT HAND

The goals of the Regions4PerMed project are to
set up the first interregional cooperation on PM,
align strategies and financial instruments and, most
importantly, identify primary barriers in PM adop-
tion in the healthcare system and take systematic ac-
tions to remove as many of these barriers as possible
to create a future where PM is fully integrated into
real-life settings.[17] PM is a challenge for healthcare
systems in Central and Eastern Europe if they are to
provide patients with personalized diagnostics and
treatment.

The current population of patients with multi-
morbidities and co-morbidities requires a holistic,
comprehensive approach with specialized and in-
dividualized treatment from different medical and

paramedical specialties, as well as a management
approach that commonly stretches across the clas-
sic healthcare silos. The complexity of the causes
of impaired health status, that is, the number and
severity of treatable traits, should be prioritized
when making choices regarding which care provider
should provide intervention, and where, when, and
to which patients the intervention should be pro-
vided. Interprofessional and trans-organizational
patient-centric care with common treatment plans
is the key.[18]

The concept of integrated care can be traced to
the aging societies of developed countries, the criti-
cism of current healthcare systems by experts and
patients and the idea of patient empowerment in the
treatment process. Attempts to introduce integrated
healthcare are motivated by the intention both to
increase the quality and to reduce the costs of care.
[10] PM fits perfectly into this trend. PM is an evolv-
ing field in which physicians use diagnostic tests to
identify specific biological, often genetic, markers
that help determine which medical treatments and
procedures will work best for each patient. By com-
bining this information with an individual’s medical
records and circumstances, PM allows doctors and
patients to develop targeted treatment and preven-
tion plans [3,19].

Standardization of the quality of diagnostic proc-
esses, optimization of diagnostic and therapeutic
processes, and the priorities of PM, are the topics
currently faced mainly by Central and Eastern Eu-
rope. The coordination of regional policies and in-
novation programs in PM to accelerate the employ-
ment of PM for citizens and patients is, therefore,
the most important problem at this moment. [20]
The latest developments in PM technologies, PM,
and integrative medicine enable advances in person-
alized prevention, diagnosis, treatment, and reha-
bilitation.

DISCUSSION AND REFLECTIONS
BARRIERS IN PM INTERVENTIONS

There are several challenges facing PM implemen-
tation if its full potential is to be harnessed. Below,
we discuss those that present opportunities to im-
prove implementation of PM with an integrated care
approach in Central and Eastern Europe.

The concept of PM

The term ‘personalised medicine’ is not yet in
common use. Patients and even medical doctors
are generally frequently unaware of the concept,
they are often too traditional to open up to the

www.medicalsciencepulse.com



Personalized medicine — challenge for healthcare system: a perspective paper

idea. When the concept is explained to patients,
they tend to understand it, however, concerns are
voiced about the privacy of data, the meaning of the
relationship between patient and doctor, especially
about an instrumentalized view of the human body
as a functional entity in opposition to a holistic view
of a person as an individual with health issues that
go beyond the physical aspect and concern the whole
person. Still, most important is that healthcare pro-
viders can provide direct contact with patients and
better explain the benefits of a PM treatment to
them. [21]

Data in PM and Integrated Care

There is frequently a perception that there is
not enough room for communication between doc-
tors and patients and at first glance, the concept
of PM which implies algorithm-based integration
of multi-source data seems to be a further devel-
opment along these lines. The concept needs to be
thoroughly explained to the public and healthcare
systems need to take this patientdemand for per-
sonal, and not only personalized, care into account.
Among major problems are also medical secrecy,
privacy and general transparency regarding the
functioning of medical digital solutions. These must
be increased to encourage patients to trust their
healthcare professionals (HCPs). To get PM, pa-
tients will need to share a large amount of personal
information with healthcare providers and the in-
dustry. GDPR and debates about privacy represent
an obstacle. [21]

Healthcare is facing numerous challenges in an
increasingly digital world. The availability of health-
care data is opening opportunities to improve, or
fundamentally change, methods of healthcare de-
livery. Artificial Intelligence, PM and big data are all
offering outstanding potential. However, all these
potentialities are underpinned by good data, and by
comprehensive data. Both are currently lacking. The
path to good data relies on the efforts of clinicians
to turn data traditionally recorded only in a human-
readable format into a format that is also machine-
readable. The next barrier are the attempts to merge
the various levels of data held in disparate systems,
across primary and secondary care, and across vari-
ous institutions.[22]

Technical and digital barriers in PM

Implementing PM across Europe will remove tech-
nical and legal barriers by harmonizing the processing
of medical data. It will also provide mutual recogni-
tion for medical digital solutions published in differ-

ent EU member states and a centralized evaluation
system and transparency between reimbursement
rates of national healthcare systems. Of utmost im-
portance is the awareness of new opportunities, dif-
fusion of patient-centered approaches, opportunities
for rare disease treatment, availability of big data for
real-world evidence methodologies and, most impor-
tantly, artificial intelligence technologies. [21]

Education about PM

The current medical structures, on a large scale
(healthcare systems) and an individual scale (the
patient-doctor relationship etc.) have evolved over
a long period. Education and discussion on the con-
cept of personal health are needed for a large forum
of politicians and citizens. A change of system, which
will be needed if PM is to be implemented extensive-
ly, takes an effort on many levels. These are currently
being addressed, but it does take time and a long-
time perspective. In Poland, in most of cases, people
do not have access to PM in the public system. There
is no education around the topic. Private healthcare
systems will be the first movers here but there are no
incentives from the public system to facilitate this
process. [21]

PM funding

More evidence needs to be generated to lead to
PM reimbursement. There is no strategy or coordi-
nation of administrations and, therefore, no money
to implement it. [23] The pharmaceutical industry
is geared to produce standard products in very large
quantities. The move to PM will require writing off
the existing production infrastructure and building
a new one from scratch. Current healthcare funding
is not designed to cater for PM. [21] At the industry
level, evaluation/reimbursement poses a major prob-
lem. This should not be seen as a must for medical
digital solutions for which a classic B2B arrangement
between the publisher and HCPs may be a better op-
tion. [21]

A centralized evaluation system and transparency
between reimbursement rates of national healthcare
systems would remove one of the main problems cur-
rently seen in PM. [21]

PM is becoming one of the most debated top-
ics on public and private health agendas worldwide.
It has supporters in the industry, patient organiza-
tions, healthcare professionals, academics, funders,
and politicians. Devoting energy and resources to
pursue (and hopefully realize) the promises of per-
son-centered healthcare would seem to be a win-win
strategy for a few stakeholders. [24]
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Table. Expected barriers for, and facilitators of implementing the Quadruple Aim [8] in Central and Eastern Europe [21]

Quadruple aim

Barriers for the implementation
personalized medicine interventions

Facilitators of the implementation
of personalized medicine interventions

Improving the individual experience of care

lack of awareness of PM services
lack of skills of elderly people

- increased number of training sessions/con-
ferences showing the possibility of PM

- communications and informing citizens of
the benefits of PM

Improving the health of populations

mainly specialized and service-centered
rather than patient-centered

lack of a user-friendly technology

access to individual data at the same time
guaranteeing their security

medical digital solutions are overly frag-
mented due to national legislations derogat-
ing GDPR / national evaluation

conflicts between regional and national
competencies

- diffusion of patient-centered approaches

- availability of personalized data as the basis
for decision for a personalized diagnosis
and treatment

Reducing the per capita cost of healthcare

lack of financial incentives provided to
HCPs to experiment with such solutions
some of managed care executives feel that
PM will increase the cost of prescription
medicines

- mutual recognition for medical digital solu-
tions published in other EU member states

- centralized evaluation system and transpar-
ency between reimbursement rates of
national healthcare systems

Improving the experience of providing care
(the importance of physicians, nurses and all

lack of training for healthcare staff
lack of investments in healthcare

- patient advocates and cooperation with

employees finding joy and meaning in their
work)

researchers and open-minded physicians

- healthcare providers that can provide direct
contact with patients and explain better the
benefits of a PM treatment to them

CONCLUSION AND RECOMMENDATIONS

To create an environment in which PM can thrive
for the best outcomes for patients, there is an urgent
need for systematic actions to remove barriers [25],
and identify such bariers in the implementation of
innovative interventions in the field of eHealth at the
micro-, meso- and macro-regional levels. The identifi-
cation of potential costs is also needed.

The barriers often involve knowledge gaps, sys-
tem-wide process obstacles and resistance to the
cultural changes necessary to move toward a more
personalized care paradigm. Often, PM programs are
operated in isolation and therefore are not benefit-
ting from the experiences of other healthcare deliv-
ery organizations. [26]

The evolution of healthcare delivery toward PM
requires making new knowledge available, placing a
greater emphasis on patient perspectives, recogniz-
ing the value of molecular pathways in guiding care,
building new infrastructure and information manage-
ment processes and reshaping healthcare delivery to
ensure access to PM technologies and services. Over-
coming challenges in these areas will likely require
short-term strategies to implement programs that
are straightforward and can provide clear solutions.
It will also require long-term strategies that can drive
systemic and cultural change. However, with a clear
understanding of the set of challenges and the best
strategies for overcoming those challenges, a road-
map for healthcare systems to advance the PM para-
digm can be built.[26]

The introduction of radically new ways of promot-
ing health and treating disease requires time on the
part of healthcare professionals and patients. The
awareness of, and evidence about the benefits of
PM are key to its adoption on a large-scale but, so
far, there is little of both. The communication about
the benefits of PM must be drastically improved by
public authorities and the industry alike, as well as
by health insurance companies. Bonus and benefit
schemes should reward the use of PM. For that to
happen, PM needs to be accessible to the public in
the form of products and services. [21]

The main specific challenge for both PM and in-
tegrated care in Central and Eastern European coun-
tries is, most importantly, the digital exclusion of
elderly people and those living in poorer regions. In
these countries, preferences for the old, established
(traditional) prevention, treatment, and rehabilita-
tion methods persist because of the lack of education
for physicians and lack of awareness and motivation
in the population.

Both facilitators and barriers are related to the
governance, organization and functioning of (pub-
lic) healthcare systems. PM solutions should work
in synergy with the system to increase the value of
healthcare provided to patients. Too often PM forms
specific/individual silos not streamlined with the
system that only increase the fragmentation of the
system. [21]

Conducting research will allow identifying the
best practices observed in European countries, it is
also necessary to analyze the available literature and
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documents provided by local governments within the
partner countries of the Regions4PerMed Project,
analysis of the reports prepared in the framework of
the strategic areas of the R4PM Project provided by
the coordinator, project partners and speakers. The
Regions4PerMed project covers such issues as medi-
cal big data and electronic medical records, health
technology in connected and integrated care, health
industry, facilitation of the innovation flow in health-
care, socio-economic aspects.

This will allow to develop recommendations for
reducing barriers in the implementation of the solu-
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