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LADIES AND GENTLEMEN, FACULTY, GRADUATES

AND STUDENTS OF UNIVERSITIES, READERS

AND ENTHUSIASTS OF MEDICAL SCIENCE PULSE!

We are pleased to announce the publication of the
first issue, in 2020, of the scientific quarterly Medical
Science Pulse. We invite our readers to cooperate with
the editorial team as section editors or reviewers, sub-
mit your manuscripts and publish your text in an acces-
sible environment.

We invite students, graduates, scientists and employ-
ees of medical universities and schools as well as other
scientific and research institutions: to build your aca-
demic achievements, increase potential citations of
your research, participate in the important process of
popularizing science, and to publish theses in the form
of a scientific article.

Medical Science Pulse offers: international reach,
Open Access to ensure wide reach to readers, short
time to publication, high editorial and reviewing stand-
ards, high language quality provided by native English
speakers, publishing free of any charges.

The constantly improving quality of research arti-
cles, increasing internationalisation and the dynamic
growth of the journal allows it to meet the professional
assessment criteria assessed by health scientists and
medical experts. Last year Medical Science Pulse was
positively evaluated by experts in a competition by
the Minister of Science and Higher Education under
the “Support for scientific journals” de minimis pro-
gramme and awarded 20 points.

Tasks: “Purchase of digital object identifiers for
electronic documents; Purchase of software to manage
editorial and publishing works; Purchase of anti-pla-
giarism programme; Linguistic correction of scientific
articles in the journal; Improvement of substantive
level of reviews; Dissemination of information about

Andrei Shpakou MD, PhD
Deputy Editor

Bozena Ratajczak-Olszewska MSc

Deputy Editor

the journal” are financed by the Ministry of Science
and Higher Education de minimis programme within
the framework of “Support for scientific journals” pro-
ject — contract number 147/WCN/2019/1.

For the last seven years, the first issue of each calen-
dar year has accompanied the International Conferences
Medical Science Pulse in Opole Medical School. Originally
planned for the 7 and 8 May 2020, the 7" Conference
entitled Promoting research visibility: management of Open
Access data has been rescheduled due to the COVID-19
pandemic and will now take place in May 2021 at the
earliest. Invited speakers from the USA, Greece, United
Kingdom, Russia, Lithuania, Belarus, Ukraine, Bul-
garia and many Polish academic facilities are unani-
mously following quarantine measures in their home
countries. The current events show the importance of
academic research, methodology, sharing of knowledge
and introducing reproducible results into practice.

The current COVID-19 pandemic has rapidly
impacted every area of our lives and, in particular,
is creating an unprecedented challenge to our health
and care systems worldwide. Governments across the
globe are taking numerous measures to respond to the
urgent care needs of those impacted by SARS-CoV-2
virus, while at the same time trying to reduce the long-
term impact on vulnerable people as much as possible.
The editorial board of Medical Science Pulse recog-
nizes the extraordinary pressures that this crisis has
imposed on health and care decision-makers, but par-
ticularly on system managers and frontline staff. Our
thoughts are with you all.

The science-oriented sections of the quarterly pre-
sents works on: pulmonary tuberculosis in childhood,

www.medicalsciencepulse.com
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hypergonadotropic ovarian insufficiency in women of
late reproductive age, organizational forms and meth-
ods of early diagnosis of hereditary tumors, somatic
symptoms and level of anxiety and depression in
self-referral patients at the emergency department,
awareness of nursing staff having direct contact at
professional work with antineoplastic agents, physio-
therapeutic management of a patient after craniocer-
ebral trauma in the intensive care unit, the changes in
proportion and body composition of a woman practic-
ing group fitness training, extracorporeal shock wave
therapy (ESWT) in chroniclow back pain: a systematic
review of randomized clinical trials and an interesting

opinion paper on how to write a good abstract for a bio-
medical paper. We hope that this section of the publica-
tion will meet the expectations of people, particularly
of young researchers, who are increasingly willing to
submit their manuscripts to our Quarterly.

Submit your paper:
- https://medicalsciencepulse.com/resources/html/
cms/DEPOSITSMANUSCRIPT

Join our editorial team:
- http://wsm.opole.pl/3550/5690/dolacz-do-zespolu-
redakcyjnego.html
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ABSTRACT
Background: Tuberculosis (TB) is a common public health problem and early diagnosis and treatment is important.

Aim of the study: The aim was to evaluate complaints and radiological features, drug side effects, changes in
radiological findings after treatment, and to evaluate the factors affecting this change in patients with pulmo-
nary TB.

Material and methods: One hundred patients with pulmonary TB were evaluated, and the following data
recorded: age, gender, contact with TB patient, complaints, physical examination, tuberculin skin test, acid
resistant bacillus, polymerase chain reaction and culture results, posteroanterior/lateral chest radiographs and
thorax computed tomography findings at presentation and after treatment, treatment duration, and side effects.
Treatment adherence and follow-up data were evaluated, and radiological findings before and after treatment
were compared. In predicting radiological improvement, the effects of age, sex, duration of complaints, living
in in rural/urban areas, treatment duration, treatment adherence, follow-up, and presence of cavitation were
examined.

Results: Mean age was 6.0 + 4.2 years. 66 of the patients had contact history with TB patients. The most com-
mon complaint was cough, whilst infiltration and/or mediastinal lymphadenopathy were the most common find-
ings in radiological examination at presentation. 84 patients were scheduled a treatment program for 6 months.
Improvement in radiological findings were significantly better in patients who adhered to medication and fol-
low-up protocols. Age, sex, complaint duration, living in rural/urban areas, treatment duration and presence of
cavitation were not significantly associated with radiological improvement.

Conclusions: Pulmonary TB should be considered in patients presenting with cough, even if their physical
examination and chest radiographs are normal. Adherence to anti-tuberculosis treatment and follow-up were
the most important factors in radiological improvement.

KEYWORDS: child, prognosis, pulmonary, radiological, tuberculosis

BACKGROUND infected. More than a million incident cases were esti-

Tuberculosis (TB) is an important health problem
in developed and developing countries [1]. With a bur-
den of disease that accounts for more than 10 million
new cases per year, the annual decline in the global TB
incidence rate is currently 1.5% [1]; between 2000 and
2017, the global number of TB deaths fell by 42% [2].
TB can affect anyone, but specific population groups,
e.g. people living with HIV infection, health workers,
and others in settings with a high risk of transmis-
sion of Mycobacterium tuberculosis, have a higher risk of
acquiring TB infection and progressing to disease once

mated among children (aged <15 years) [3].

Over the past decade there has been a decrease
of 5% in the incidence of TB in Turkey; in 2005, the
total number of registered TB cases was 20,535 and
the incidence rate was 29.4 per 100.000 population,
which decreased to 14.6 per 100,000 population in
2017 [4].

The presence of TB in children is closely related to
the prevalence of TB in adults. Therefore, it is of great
importance to determine the index cases with child-
hood pulmonary TB source [2].

This is an Open Access article distributed under the terms of the Creative Commons License
Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0). @ @@@
BY NC SA
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The diagnosis of childhood TB generally depends
on clinically appropriate symptoms, contact history,
positive tuberculin skin test (TST)/interferon-y release
assay (IGRA) result and the presence of radiological find-
ings. Specifically, for children over 5 years old, IGRA is
preferred over TST. Since the count of TB bacilliis low in
primary lung TBin children, the contribution of microbi-
ological methods for the diagnosis is limited. Microbio-
logical methods used for diagnosis include direct smear,
molecular techniques, and TB bacterial cultures [5].

Posteroanterior and lateral chest radiographs, which
are the first imaging modalities in the diagnosis of
pulmonary TB, have been reported to be normal in
25-40% of cases. Thorax computed tomography (CT)
can be useful in patients with normal posteroanterior
and lateral chest X-rays [3].

The goals of children’s follow-up during TB medi-
cation are, in order of importance, to ensure compli-
ance with treatment, monitoring of drug side effects,
and evaluation of clinical, radiological and microbio-
logical response [4].

AIM OF THE STUDY

Our aim was to evaluate the complaints and radio-
logical features, drug side effects, changes in radiologi-
cal findings after treatment, and to evaluate the factors
affecting this change in patients with pulmonary TB.

MATERIAL AND METHODS

Study design

We retrospectively evaluated 100 patients who were
diagnosed with childhood pulmonary TB at the Pedi-
atric Infectious Diseases Clinic of the Health Sciences
University Ankara Sami Ulus Maternity, Child Health
and Diseases Training and Research Hospital. We evalu-
ated data recorded both during treatment, and 2 months
post treatment, in order to determine the level of remis-
sion and potential drug side effects. No exclusion cri-
teria were utilized.

Data sources

The diagnosis of pulmonary TB was confirmed by
the history, clinical, radiological and/or microbiologi-
cal findings. Recorded measures included: patients’ age,
gender, place of residence, whether there was contact
with adult patients with TB, symptoms at admission,
duration of complaints between the time of the first
complaints and the time of admission to our depart-
ment, respiratory system examination findings, tuber-
culin skin test (TCT) results, acid-resistant bacillus
(ARB) in fasting gastric juice and/or sputum, polymer-
ase chain reaction (PCR) (TB AMPLICOR 1994; Roche
Diagnostic Systems, Inc., Branchburg, N.J.), and Léwen-
stein-Jensen (LJ) (Salubris, Istanbul) culture results,
posteroanterior and right side chest X-ray and thorax
CT findings at presentation and following treatment,

index case detected by the family scan, treatment reg-
imen, side effects, and the time of the occurrence of
side effects during treatment. Patients presenting from
the city center were recorded as urban areas, all others
were recorded as rural.

The hemogram, serum transaminase, and uric acid
levels were recorded both during and 2 months after
treatment in order to determine drug side effects, with
specific reference made to the timing of any incidents.
Posteroanterior and lateral chest X-ray and/or thoracic
CT results were recorded 2 months after the treat-
ment was stopped. Initial radiological examinations
were compared with those taken 2 months after treat-
ment ceased, with patients being divided into 2 groups
according to their remission as either complete or per-
sistent/partial remitters.

Bioethics committee approval

The study was approved by the Ankara Sami
Ulus Maternity, Child Health and Diseases Train-
ing and Research Hospital local ethics committee
(24.05.2009/240).

Statistical methods

Statistical analysis was performed using SPSS for
Windows 22.0 (Statistical Package of Social Sciences
Inc., Chicago IL). For normally distributing data, mean
and standard deviation, for non-normally distributed
data median values were reported. For categorical var-
iables, chi-square test was used for group comparisons.
To identify the parameters predicting the normaliza-
tion of radiological findings after treatment, logistic
regression analysis was used and p <0.05 was consid-
ered as significant.

RESULTS

Participants

Files of all patients with childhood pulmonary TB
during the study period (n=100) were retrospectively
evaluated.

The mean age of the patients was 6.0 + 4.2 years
(2 months-16 years); 20 (20%) were 0-2 years old, 27
(27%) were 2-5 years old, 35 (34%) were 5-10 years old,
and 19 (19%) were 10-16 years old. Sixty-eight of the
patients were male (68%). Of the patients, 24 (24%)
were from rural areas, and 76 (76%) from urban areas.

Main results

Symptoms were observed in 78 (78%) patients, 22
(22%) were asymptomatic. The most common complaint
was cough (66%); this complaint was present for more
than 2 weeks in 58 (87.8%) of these patients. The distri-
bution of the patients according to their complaints is
shown in Figure 1. Asymptomatic patients were as fol-
lows: 12 (54.5%) had contact history with a TB patient,
8 (36.4%) had TST positivity, and 2 (9.1%) had patho-
logical chest radiological findings.

Medical Science Pulse 2020 (14) 1
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Asymptomatic 22
Haemoptysis 4
Chest pain 1 4
Anorexia/Fatigue 6
Weight loss 14
Fever 16
Night sweating 27
Cough 66
0 10 20 30 40 50 60 70
Complaints

Figure 1. Patient complaints at presentation.

There was a history of contact with an adult with
TB in 66 (66%) patients. Of these, 39 (59%) had contact
with an adultliving in the same house, and 27 (40.9%)
had contact with an adult outside their home. Contact
with mother and/or father occurred in 23 patients
(23%), 15 patients (15%) with uncle/aunt, 23 patients
(23%) with grandparents, 2 patients (2%) with school-
mates, 1 patient (1%) with brother, 1 patient with cousin
(1%), and 1 patient with neighbor (1%).

Normal respiratory system examination findings
were observed in 92 (92%) patients; 3 patients (3%) had
rales, three (3%) had rhonchus, 1 (1%) had elongation
of expirium, and 1 (1%) had decreased breath sounds.

TCT was found to be negative in 39 (39%) patients,
and positive in 61 (61%) patients.

ARB in fasting gastricjuice or sputum was negative
in 91 (91%) patients and positive in 9 (9%) patients. Two
of the 52 patients (3.8%) were found to have positive
tuberculosis PCR results in fasting gastric juice or spu-
tum. Four of the 44 patients (9.1%), whose fasting gas-
tric juice or sputum culture results were available, had
culture positivity. According to these microbiological
data, 10 (10%) of the patients in our study were “def-
inite TB cases”.

The distribution of the posteroanterior, lateral chest
radiographs and thorax CT findings of the patients
were shown in Tab. 1.

Table 1. The distribution of radiological findings at presentation.

The respiratory system examination and poster-
oanterior and lateral chest radiograph results were
normal in 21 patients, and 5 of these patients were
asymptomatic.

Eighty-four (84%) patients were planned to be
treated for 6 months, 15 (15%) patients for 9 months,
and 1 (1%) patient for 12 months. Seventy-eight of these
patients (78%) completed the planned treatment reg-
imen. The treatment of three patients (3%) was still
ongoing at the time of writing. As 19 (19%) patients
were lost to follow-up, the treatment completion data
of these patients was not available.

Planned initial treatment regimens were as fol-
lows: 94 patients (94%) had INH (isoniazid) + RIF
(Rifampicin) + PZA (pyrazinamide) / MZA (morphoz-
inamide), 3 patients (3%) INH + RIF + PZA / MZA +
ETB (ethambutol), 1 patient (1%) INH + RIF + MZA +
prednisolone, 1 patient INH + RIF + MZA + SM (strep-
tomycin) + prednisolone, and 1 patient and INH + RIF
+ PZA + SM. The daily The daily dosage was 10 mg/kg
for INH, 15 mg/kg for RIF, 20 mg/kg for PZA/MZA,
25 mg/kg for ETB, 20 mg/kg for SM, and 1 mg/kg for
prednisolone.

Drug side effects were reported in 23 (26.1%) of the
88 patients who came to control at least once during the
treatment. Time of the occurrence of these side effects
was as follows: in 14 patients at the 1st-2nd week of
treatment, in 5 patients at the 4th week of the treat-
ment, in 1 patient at the 12th week of the treatment, in
1 patient at the 32nd week of treatment, in 1 patients
at the 1st and the 4th week of the treatment, and in
1 patient at the 1st week and 10th week of the treat-
ment. Nine of the patients (39.1%) had elevated levels
of transaminases, 12 (52.2%) had elevated uric acid
levels, 1 (4.3%) had neutropenia, and 1 (4.3%) had gas-
trointestinal side effects. The treatment of 13 patients
was discontinued due to adverse effects and resumed
aweek later after the control of biochemistry values, or
the discontinuation of the treatment was extended.

Posteroanterior chest Lateral chest x-ray Thorax CT
Radiologic findings x-ray

n % n % n %o
Infiltration 48 57.1 38 51.3 32 37.2
Mediastinal lymphadenopathy 7 8.3 7 9.4 28 32.6
Cavitation 2 24 - - 2 2.3
Infiltration + Mediastinal lymphadenopathy 1 1.2 - - 17 19.8
Pleural effusion - - - - 2 2.3
Cavitation + Mediastinal lymphadenopathy - - - - 1 1.2
Cavitation + Pleural effusion 1 1.2 - - - -
Infiltration + Mediastinal lymphadenopathy + Cavitation - - - - 1 1.2
Normal 25 29.8 29 39.18 3 3.48
TOTAL 84 100 74 100 86 100

www.medicalsciencepulse.com
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When 81 patients were evaluated at the end of the
treatment period, in terms of regular follow-ups and
medication adherence, 69 (85.1%) patients came to reg-
ular controls and were adherent to their medications,
and 12 (14.8%) patients did not attend regular follow-
ups or were not adherent to their medications.

Posteroanterior/lateral chest X-ray and/or thorax
CT results of 80 patients were available after 2 months
of treatment. The radiological findings of the patients
whose chest X-rays and/or thorax CT results were avail-
able at the end of the treatment are shown in Tab. 2.

Table 2. The radiologic findings of the patients after treatment.

Complete Persisters/partial
Radiologic findings remitters remitters
n % n %

Positive findings
in posteroanterior 55 67.9 26 32.1
chest x-ray or thorax CT

Complete radiological improvement was found to be
significantly higher in patients who were adherent with
their treatment and who attended regular follow-ups
compared to those who did not attend regular follow-
up controls and who were non-adherent to treatment

(p <0.001) (Tab. 3).

Table 3. The distribution of the radiological findings according to
treatment adherence and attendance to regular follow-ups.

Complete Persisters/

remitters | partial remitters P
Treatment adherent
and attending regular 53 (76.8%) 16 (23.2%)
follow ups

<0.001

Non adherent
and/or not attending 2 (16.7%) 10 (83.3%)
regular follow-ups.

Age, gender, rural/urban presentation, duration of
complaints, duration of treatment, non-compliance to
treatment/absence of regular controls, and the effect
of cavitation on radiology were evaluated by multivari-
ate logistic regression analysis. Age (p = 0.167), gender
(p = 0.641), duration of complaints (p = 0.642), rural/
urban presentation (p = 0.378), duration of treatment
(p = 0.123) and presence of cavitation in radiology at
presentation (p = 0.499) were not found to be signifi-
cant in predicting radiological prognosis. Non-adher-
ence to treatment or regular follow-up was associated
with a poor prognosis (B = 4.221, p = 0.001).

DISCUSSION

Prevention, early diagnosis and appropriate treat-
ment of TB are important for public health [5]. Cough
is one of the most common symptoms, and a child with
cough lasting more than 3 weeks should be investi-
gated for pulmonary TB [3,6]. In our study, most of the
patients were symptomatic. The most common present-
ing symptoms were cough lasting more than 2 weeks,

followed by night sweats, fever, weight loss. Although
it was rare in children, hemoptysis was detected in 4
patients. Physical examination findings of pulmonary
TBin childhood vary with age. As the airway diameter is
smallin infants, wheezy breathing, tachypnea and res-
piratory sounds may be associated with the growth of
paratracheal or hilar lymphadenopathy [6]. In our study,
abnormal respiratory system findings were detected
in only 8 patients, which were rales, rhonchus, elonga-
tion of expirium, and decreased respiratory sounds.

Although physical examination and direct X-rays
may be normal in patients presenting with the typi-
cal complaints, thorax tomography examination and
microbiological examinations should be performed and
pulmonary TB diagnosis should be excluded [7,8]. In
our study, the physical examination and direct radio-
graphs of 16 patients who presented with various com-
plaints were found to be normal.

Since many childhood TB cases are diagnosed clin-
ically rather than by the isolation of the bacteria, the
detection of index cases is important in terms of obtain-
ing microbiological data. Further, drug resistance of the
index case is important in the treatment of pediatric
patients. If the index case is drug resistant, the pedi-
atric case needs to be treated considering this resist-
ance. In addition, the benefit of detection of the index
case is important in the control of TB in preventing
the occurrence of new cases by providing treatment
and isolation [9-11].

Five TB positive patients in our study were asymp-
tomatic, and had both normal respiratory system
examinations and normal chest radiographs; they
were included as a result of history of contact with the
index case or due to their TCT positivity. It is of great
importance to educate the community about the role of
contact with the index case in the progression of the dis-
ease by identifying the asymptomatic cases and start-
ing treatment. Although two-thirds of our cases had
ahistory of contact with an adult TB patient, the index
case was identified in only half of this group. The reason
for this may be due to the screening of only the family
members in the tuberculosis dispensary. In our study,
almost half of the index cases were out-of-home con-
tacts. This result showed us the importance of question-
ing the contacts outside the home, especially at school.

In our study, TST was found to be positive in only
61% of the cases. The negative value of TST in 39% of
our patients who were diagnosed with TB may be con-
sidered as false negative results; this may be due to
tuberculosis disease itself causing anergy. Cytokines
formed during TB infection may cause cell apoptosis
and anergy, thereby leading to a non-responsiveness
to the skin test. It is also believed that cytokines of
the innate immunity may be responsible for this non-
responsiveness [12-14].

In adults, the diagnosis of TB is proven bacteriolog-
ically, whereas in children, the disease has paucy-bac-
illary character, which means low bacterial load, and
in childhood it is difficult to diagnose TB bacteriologi-

Medical Science Pulse 2020 (14) 1
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cally due to the low number of M. tuberculosis colonies
as aresult of the absence of cavity formation [8,15-17].
In our study, the diagnosis of tuberculosis was con-
firmed microbiologically only in 10 (10%) patients.
The low rate of microbiological diagnosis was consist-
ent with the rates reported in the literature [11,18].

In children, in pulmonary TB, pulmonary or seg-
mental infiltration, intrathoracic lymphadenopathy
with infiltration, and intrathoracic lymphadenopa-
thy are the most common radiological findings. In our
study, the most common radiological findings were infil-
tration and mediastinal lymphadenopathy consistent
with the literature [12]. Cavitation in children is rare
in radiological findings; it is seen in 5-16% of patients
[13]. Similar to the literature, only 4 of the patients in
our study had cavitation.

Male sex, advanced age, previous history of TB, drug
resistant TB, cavity and presence of fibrotic lesions have
been identified as poor prognostic factors in terms of
radiological improvement after TB treatment [14]. In
our study, radiological improvement was detected at the
end of the treatment or 2 months after, and the factors
determining the prognosis in radiological recovery were
examined by regression analysis. It was found that lack
of drug compliance or irregular follow-ups predicted
incomplete radiological improvement after treatment.
Patients who did not have radiological improvement or
were partially recovered were less likely to be treatment
adherent or to attend regular follow-up. This has dem-
onstrated once again the effect of treatment compli-
ance and regular follow-up on prognosis, in line with
the literature [19]. Since the number of patients who
had cavity in their radiology at presentation was low,
this may explain why the presence of cavity at presen-
tation did not affect radiological prognosis.

In our study, approximately one quarter of patients
had transient transaminasemia, transient hyperurice-
mia, neutropenia or gastrointestinal side effects such
as nausea and vomiting. Similar to our study, the most
common side effects in patients receiving pulmonary
TB treatment were reported as transaminase eleva-
tion and hyperuricemia Drugs responsible for these
side effects are INH and RIF [8,20,21].
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Neutropenia was seen in the second week of treat-
ment in a patient receiving INH, RIF and PZA treat-
ment, and improved when RIF therapy was discontinued
after 2 weeks. Neutropenia is a very rare side effect of
antiTB drugs and has been reported rarely in the litera-
ture [17]. We also investigated the time of occurrence of
side effects; although the side effects of antituberculosis
drugs in the literature most frequently occurred after
2-3 weeks [22], it was shown that treatment side effects
may even occur in the 12th and 32nd weeks of treat-
ment, and the importance of regular follow-up of the
patients after the first weeks has been demonstrated.

Some limitations of the study are as follows: since
the study was designed retrospectively, more up to
date diagnostic methods like interferon-gamma release
assay were not available in the patients’ files. Some of
the data were based on patients’ self-reports, therefore
there may be issues with reliability. This study was con-
ducted in only one tertiary medical facility, which may
limit the generalization of the results.

CONCLUSIONS

In our study the most common complaints were
cough, night sweating and fever, and the most fre-
quently encountered radiological finding was infiltra-
tion. The patients mostly had elevated transaminase
and uric acid levels as side effects. Although chronic res-
piratory symptoms, fever, weight loss, fatigue, physical
examination and plain radiographs are normal, detailed
history and diagnostic tests should be considered for
pulmonary TB. Patients undergoing drug therapy should
be closely monitored for side effects and for treatment
adherence. In this way, the morbidity caused by the
side effects may be prevented, and complete radiolog-
ical improvement will be ensured by regular drug use.
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ABSTRACT

Background: At present, the increasing frequency of hypergonadotropic ovarian insufficiency in women of late
reproductive periods is associated with various problems, which requires the development of new criteria and
an integrated approach to solving these problems.

Aim of the study: To investigate the causes, clinical manifestations and diagnostic criteria of hypergonado-
tropic ovarian insufficiency in women of late reproductive age.

Material and methods: We examined 42 patients with clinical and laboratory criteria for hypergonadotropic
ovarian failure. The causes and clinical manifestations of hypergonadotropism, as related to ovarian failure, in
women of late reproductive age were revealed through this analysis.

Results: Women aged 36-42 years that have had previous surgery on pelvic organs often undergo changes typ-
ical of hypergonadotropism. Certain clinical indicators such as lability of follicle-stimulating hormone (FSH)
levels and other direct and indirect signs of decreased ovarian reserves allow practitioners to prescribe appro-
priate therapy on time. Timely diagnosis and an individualized approach can help prevent symptoms of hypoes-
trogenia and related complications. The results of this study show that early detection of a luteal out-of-phase
(LOOP) event, along with a more detailed history was diagnosed in 16 (38.1%) of cases. Early detection allows
more timely changes in diagnosis, may noted signs that can reflect both the normal state and pathology.

Conclusions: Levels of Anti-Miillerian hormone, basal levels of FSH in two successive cycles, early detection of an
LOOP-event and the use of ultrasound are significant factors that can help in the assessment of ovarian reserves.

KEYWORDS: reproductive age, ovarian reserve, damaging factors, surgical interventions

BACKGROUND

Significant reductions in the ovarian reserves of
women of older reproductive age is an urgent problem
that has been on the rise in recent decades. Increases in
average life expectancy and the tendency to postpone
the birth of offspring to a late reproductive period are
factors that may contribute to current medical and social
reproductive issues that women face today. Age is a sig-
nificant determinant of the well-being of reproductive
function. At the age of 27-28, the first signs of decreases
in reproductive function appear. At this stage, basal levels
of gonadotropins begin to rise. By 45 years, reproductive
capacity approaches zero, and by 55 hormonal function
starts to die out. The rate of aging of the reproductive
system is determined by the interaction of genetic fac-
tors and the diverse influences of the environment [1,2].

Cessation of ovarian function in women under 40
is an indication of premature ovarian failure (POF) or
hypergonadotropic ovarian insufficiency. The main clin-
ical and laboratory symptoms of cessation of ovarian
function are amenorrhea, an increased concentration
of gonadotropic hormones in the blood and hypoestro-
genism and its consequences [1-4]. Interestingly, in the
case of viral infections, especially frequently recurrent
variants, cellular immunity is activated. This includes
the production of antigens of the major histocompat-
ibility complex (MHC) class II, which is increased not
only in cells of the immune system, but also in cells of
the ovarian epithelium, which leads to the production
of anti-ovarian antibodies that are associated with POF
and other autoimmune disorders [1,4,5]. The conse-
quences of surgical interventions on pelvic organs may
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stimulate the development of problems associated with
decreased reproductive and hormonal potentials. It is
well known that surgical aggression may be one of the
reasons for the development of POF [1,6,7]. Women
with infectious processes in the reproductive system
including paramyxovirus (mumps), human immuno-
deficiency virus (HIV) or pelvic inflammatory disease
represent a risk group for the development of prema-
ture ovarian failure [1,5,8].

According to the recommendations of the Ameri-
can Society for Reproductive Medicine (2008), 3 repro-
ductive periods are distinguished before menopause,
which are characterized by an increased level of FSH
and areduced ovarian reserve. These stages include the
so-called ‘late reproductive period’, perimenopause,
which is divided into early and late stages. Clinically,
menstrual transition is associated with hypoestroge-
nia in which woman may complain of dryness in the
vagina, decreased libido, weight gain, deterioration in
the condition of hair and nails, irritability, night sweats
and increased blood pressure. Traditionally, the classi-
fication of the stages and criteria for the functioning of
the reproductive system (Stages of reproductive aging
workshop - STRAW) is based on the menstrual tran-
sition period which begins with changes in the dura-
tion of the menstrual cycle and a monotonous increase
in FSH levels [9].

In the updated STRAW + 10 system (2011), the
functional phase is stage -3b, which is characterized
by a regular menstrual cycle and a normallevel of ESH
in the early follicular phase, and the -3a stage is asso-
ciated with shortening of the menstrual cycle and ele-
vated levels of FSH [8]. The refined criteria determine
the entry into the early menstrual transition period,
which is characterized by menstrual cycles that are
variable in length with a difference of 7 or more days,
followed by the preservation of this difference at least
once during 10 cycles. At the same time, additional cri-
teria include elevated levels of ESH, volatile, low Anti-
Miillerian (AMH) hormone levels, and low numbers of
antral follicles [1,9,10].

AIM OF THE STUDY

This study was conducted with the aim to investi-
gate the causes, clinical manifestations and diagnostic
criteria of hypergonadotropic ovarian insufficiency in
women of late reproductive age.

MATERIAL AND METHODS

Study design, setting and duration,
study population

We examined 42 patients with clinical and labo-
ratory criteria for hypergonadotropic ovarian failure.
Ages ranged from 36 to 42 years, averaging 37.3+2.2
years. A control group for comparison consisted of 18

women who were comparable in age and underwent
preventive examinations.

Inclusion criteria

The criteria for selecting patients in the study were:
menstrual irregularities and clinical indications of
estrogen deficiency, FSH levels in serum of more than
25 mlU/L atleast in a single definition (FSH study was
conducted twice according to the criteria of the Euro-
pean Society of Human Reproduction and Embryol-
ogy, 2015) and episodic or stable amenorrhea among
women under 42 years old.

Exclusion criteria

Excluded from the study were patients with a diag-
nosis of polycystic ovary syndrome, hyperprolactinemia
or amenorrhea of central origin. The diagnosis of ovar-
ian failure was based on anamnestic, clinical and labo-
ratory data and instrumental examination methods.

Methodology

The functional state of the hypothalamic-pitui-
tary-ovarian system was determined and based on hor-
monal status, including levels of follicle-stimulating
hormone (FSH), luteinizing hormone (LH), prolactin,
estradiol and Anti-Miillerian (AMH) hormone. The lev-
els were determined by using enzyme immunoassays
with measurements of plasma concentrations of the
aforementioned hormones. A transvaginal ultrasound
was performed to evaluate the volume of the ovary, the
number of follicles and the pathology of the uterus.

Ethical considerations

The study was conducted after ethical approvals
were obtained from the Grodno State Medical Univer-
sity — ethical Committee (no.: 23/2018).

Statistical analysis

Statistical analysis was performed using the soft-
ware set Microsoft Excel and Statistica 6.0. To describe
the obtained results of the studied phenomena, we cal-
culated the frequency indices of the studied phenom-
ena (p) with a statistical error (Sp), arithmetic mean
(M) and arithmetic mean error (m).

Characteristics of the study group

Almost all examined patients had a higher educa-
tion, (39 women, or 92.9% of all cases), or secondary
special education (3 women, or 7.1% of all cases). In
the group, 7 women (16.7%) had smoking habits. Dur-
ing treatment, patients’ main complaints were men-
strual irregularities, which occurred in 31 patients, or
73.8% of all cases. Oligomenorrhea occurred in 32 cases
(76.2%), shortening of the menstrual cycle was noted in
37 cases (88.1%), while amenorrhea was diagnosed in 5
cases (11.9%). Subjective symptoms of ovarian function
depletion in the form of hot flashes, decreased libido,
headaches, fatigue, sleep disturbances and vaginal dry-
ness were reported by 32 women (76.2%).
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RESULTS

The average age of the onset of menarche was
13.4+0.5 years. The onset of sexual activity of the
patient was on average 19.1+1.4 years. In most cases,
i.e.in 39 cases (i.e. 92.9% of all cases), a regular men-
strual cycle lasting 28.9+2.5 days was observed after
menarche. Analysis of reproductive function indica-
tors showed that the majority of women, 40 (95.2%
of all cases), had undergone childbirth, however, in
2 patients (4.8%) reproductive plans were not imple-
mented. Of the women who had children, 36 (85.7%)
had 2 births, 3 (7.1%) had three births and 1 (2.4%)
woman had only one child. Abortions were observed in
12 (28.6%) women. Eight (19%) women had a history
of unsuccessful in vitro fertilization (IVF) attempts.
Of extragenital diseases, thyroid pathology was most
often encountered, with autoimmune thyroiditis occur-
ring in 5 women (11.9%). Other pathologies included
childhood and acute respiratory infections, diseases of
the cardiovascular system (9 women, or 21.4% of total
cases), urinary tract infections (4, or 9.5%), gastrointes-
tinal tract problems (5, or 11.9%), and endocrine-meta-
bolic disorders (3, or 7.1%). Of particular relevance was
the analysis of gynecological pathology. It was found
that more than half of the patients (29, or 69.0% of
total cases) underwent different types of treatments
for different pathologies. The different gynecological
pathologies found in the group of women studied is
presented in Tab. 1.

Table 1. Gynecological pathology of the examined women.

Number of patients
Gynecological pathology

absolute %
Benign Cervical Disease 11 26.2
Cervical Dysplasia 1 24
Endometrial polyps 8 19.0
Uterine fibroids 6 14.3
(nding endomeos) | w3
Ovarian apoplexy 12 28.6
Inflammation of the uterine appendages 14 33.3
Infertility 18 42.9
Ovarian Endometriosis 7 16.7
Adenomyosis 4 9.5
External genital endometriosis 4 9.5
Ectopic pregnancy 6 14.3
Atonic uterine bleeding after labor 1 24

Ascanbe seenin Tab. 1, the most common gyneco-
logical pathology was infertility, both primary and sec-
ondary, which was found in 42.9% of all cases. To help
treat this pathology, the women underwent diagnostic
and/or therapeutic laparoscopy. Most of these patients
(10, or 55.5% of all cases) were diagnosed with ovarian
endometriosis and/or external genital endometriosis.
Appropriate treatment was provided for these condi-

tions. Next in frequency of occurrence were ovarian
cysts and cystoma, as well as chronic inflammatory
diseases of the uterus (6, or 33.3%). Surgery for ovar-
ian cysts was carried out on an emergency basis due to
rupture and bleeding in the abdominal cavity. Cysto-
mas were removed as planned by laparoscopic access.
Most often (in half of the cases) these were endome-
trioid cysts. A hormonal study conducted in the early
follicular phase showed that fluctuations in FSH lev-
els ranged from 9 to 38 mIU/L. The average normal
value is 28.6+7.4 mIU/L. During a menstrual cycle,
the study was conducted twice in succession and the
hormone fluctuations during repeated determination
ranged from 25 to 49 mIU/L. In cases when women had
amenorrhea, a hormonal study was performed once
and the levels of FSH corresponded to a hypergonad-
otropic state. Fluctuations in hormone levels ranged
from 52 to 105.5 mIU/L. Comparing the FSH indicator
with the levels in patients of the control group (8.6+1.8
mlU/L), we obtained significant differences (p<0.001).
In women who had a clinical LOOP (luteal out-of-phase)
event, we noted signs that can reflect both normalcy
and pathology.

LOOP-event assessment in the studied
objects

ALOOP event represents an atypical sharp increase
in estradiol in the second phase of the menstrual cycle
followed by a sharp decrease, which leads to a menstrual
cycle of less than 21 days if ovulation occurs, with the
subsequent cycle being abnormally long (more than
36 days) in cases where an LOOP event does not end
with ovulation [11]. Therefore, clinically the LOOP-
event with a more detailed history was diagnosed in
16 patients (38.1% of all cases).

In cases where the menstrual cycle lasted 21 days
or less, the level of FSH did not exceed 12 mIU/L. How-
ever, in the subsequent anovulatory cycle, the duration
of which was more than 36 days, the level of FSH in
most women corresponded to hypergonadotropic val-
ues reaching 52 mIU/L. LH levels in the early follicular
phase for women of the main group corresponded to
18.8+8.1 mIU/L, whereas in the control group the val-
ues were 5.1+1.9 mIU/L (p<0.001). We did not notice any
significant differences in the LH/FSH ratio between the
main group (0.62+0.2) and the control group (0.58+0.5),
which indicates interdependent hormonal fluctuations
in the basal levels of hormones. We found that there
were no significant differences in the levels of estra-
diol, which increased to 45.8+8.8 pg/mL and 48.9+8.1
pg/mL, in the main and control groups, respectively.
Thelack of difference is associated with the determina-
tion of basal levels of the hormone in the blood. There
were also no significant differences when comparing
prolactin levels in women of both groups (p>0.05).
The AMH level in all patients was reduced and cor-
responded to 0.26+0.13 ng/mL, while in the control
group, it amounted to 1.2+0.86 ng/mL.
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Ultrasonographic criteria

Ultrasound scanning of the pelvic organs showed
normal or reduced size of the uterus in patients. The
total volume of the ovaries was 2.1+0.86 cm?, indicat-
ing a poor prognosis for ovarian reserve according to
ultrasound criteria. In the control group, this indicator
corresponded to 6.1+2.3 cm?, which was significantly
different from the main group. In 16.7% of cases, one
of the ovaries was not visualized. These ultrasound
results were of patients that had undergone removal of
a cystlarger than 8 cm in diameter, as well as two sur-
gical interventions performed on one ovary.

Counting the number of antral follicles is a more
accurate method for assessing ovarian reserve.
A decrease in their number (i.e. less than 5) was recorded
in 12 patients (28.6% of cases), a weakly expressed fol-
licle count was registered in more than half of patients
(26, or 61.9% of cases) and the absence of a follicle
count was diagnosed in 4 patients (9.5%). The mon-
otone pattern of the endometrium, which is when
the anteroposterior size of the endometrium corre-
sponds to 5 mm or less during the menstrual cycle, was
observed in a third of patients (13 or 31.0% of cases). The
absence of growth of the dominant follicle was recorded
in the majority of women examined (37 or 88.1%
of cases).

DISCUSSION

There is a “theory of burnout” when there is an accel-
erated growth of follicles, with subsequent depletion in
the cortical layer of the ovaries with endometriosis. At
the same time, a decrease in the pool of early follicles is
observed, which can occur due to various reasons such
as exhaustion of the pool of primordial follicles, activa-
tion of the early development of follicles, an increase
in the number of atresized follicles or dysregulation of
the selection of follicles [10,12]. Thus, there is a viola-
tion of folliculogenesis in the ovaries of women with
endometriosis, characterized by a decrease in the total
number of follicles at all stages of development. The
extent of decrease in the number of follicles depends
on the stage of spread of the pathological process and
the age of the patient [12]. It was found that patients
with ovarian endometriosis of various stages of dis-
tribution have a low level of AMH, and lower values
are observed in cases that have bilateral endometrioid
ovarian formations compared to unilateral formations
[7,13]. Therefore, ovarian endometriosis in combina-
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ABSTRACT

Background: With the development of genetic research in oncology, it has become possible to track and iden-
tify early and preclinical forms of hereditary oncological diseases, which allows timely and effective preventive
and therapeutic measures in relation to relatives at risk.

Aim of the study: Assessment of genetically determined neoplasms in the region and the development of organ-
izational forms and methods for early diagnosis.

Material and methods: 10,727 residents of the Belarus-Poland border region were examined. Clinical and
medical history data of 2,054 patients with tumors of the breast (1406), ovaries (239), and colon (409) were
analyzed. As a result of the questionnaire, three main observation groups were formed: “high risk of hereditary

» «

cancer”, “hereditary cancer suspected”, and “no risk of hereditary cancer”.

Results: Register and hospital screenings were the most informative types of screening. Of the 149 HBC patients
who underwent molecular genetic testing, BRCA1 gene mutations were found in 5.37%, 5382insC in all cases.
Seven mutations were detected in 77 individuals with a diagnosis of HOC and in 6 cases 5382insC and in 2 -
4145delA. Signs of hereditary ovarian cancer and suspicion of it were found in 1.12%, including people who were
found to have a high risk of hereditary ovarian cancer. By their effectiveness, register and hospital screenings
significantly exceeded the population, p<0.01. 1.67% of women suffering from this disease met the high clin-
ical risk criteria for hereditary ovarian cancer. A high clinical risk of hereditary tumor genesis was established
in 0.73% of cases among patients with a diagnosis of colon cancer.

Conclusions: The results of assessing the clinical risk of hereditary cancer according to population screening indi-
cates that approximately 1.2% of the population has an increased clinical risk of developing hereditary breast, ovar-
ian, and colon cancer.

KEYWORDS: oncology, hereditary cancer, clinical risk, screening, risk, mutation, breast cancer, ovary cancer,
colon cancer

BACKGROUND services amongst cancer patients is what led to

In connection with the development of genetic
research in oncology, it has become possible to track
and identify early and preclinical forms of hereditary
oncological diseases, allowing timely and effective pre-
ventive and therapeutic measures in relation to rela-
tives at risk. About 10% of diagnosed neoplasms are
hereditarily determined and in the so-called “cancer
families” up to 45% of relatives are affected by vari-
ous forms of cancer [1-3].

The improper use of medical care for the timely
detection and prevention of malignant neoplasms
along with the lack of a scientifically based approach
in the interaction of oncological and medico-genetic

this study [4,5].

Only half of blood relatives are carriers of muta-
tions of a particular gene. However, the peculiarity of
these genes is that they do not manifest themselves in
any way before the onset of the tumor. Therefore, it is
impossible to know in advance which family member
is the carrier of the mutant gene and is predisposed to
the development of cancer [6-9]. All members of such
families have to be included in the high-risk group and
subjected to expensive diagnostic tests. As a result, you
may encounter alarge number of healthy relatives with
carcinophobia. This casts doubt on the need for unnec-
essary cardinal interventions, such as the currently used

This is an Open Access article distributed under the terms of the Creative Commons License
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prophylactic removal of the mammary glands in car-
riers of BRCA1 and BRCA2 [10-14]. At the same time,
mammography self-monitoring and other diagnostic
methods remain a prerequisite for early detection of
cancer in the population [15].

After our experience with this contingent of the
population, we recommend raising awareness and pro-
viding doctors, of both the oncological profile and the
outpatient health department, about the role of the
hereditary factor in the development of tumors of dif-
ferent localizations.

As we expand our knowledge about the problems of
hereditary cancer, the medical community and health
authorities are convinced of the need to introduce
molecular genetic methods, into clinical practice. In
particular for diagnosing hereditary predisposition to
certain types of cancer and other forms of malignant
neoplasms associated with the pathological BRCA1/2
genotype through the creation of hereditary tumor
diagnostic centers. The main tasks are:

- hospital, population, and “register” screenings:
compiling and studying pedigrees and identify-
ing clinical signs of the presence of hereditary
tumors among the population of the region;

— creation of a database for storing pedigrees
obtained during population and hospital screen-
ings and their analysis in order to calculate the
risk of possible development of tumors in rela-
tives of patients with cancer;

- dispensary registration: the organization and
conduct of dispensary registration of relatives
of cancer patients (first degree of kinship) for
whom a high risk of tumors has been calculated
(high risk group for the development of tumors);

- laboratory diagnostics: carrying out molecular
genetic, immunological, and immunohistochem-
ical studies in the case of a high probability of
a hereditary predisposition;

- instrumental diagnostics: for the early diagnosis
of tumors in groups of relatives with an increased
oncological risk;

- educational and methodical work: with the aim
of promoting knowledge and prevention.

Early detection of tumors is a very real goal, the
achievement of which is seen in the screening of rel-
atives of patients and “active monitoring” of patients
with identified hereditary mutations. Patients who
meet the criteria for hereditary cancer must be exam-
ined for mutations in the genes for the repair of tumor
DNA [16-21].

Alternative methods of instrumental research can
be magnetic resonance and computed spiral tomography
for tumors of the mammary gland and ovaries and auto-
fluorescence endoscopy and photodynamic diagnosis in
combination with magnetic resonance imaging (MRI) for
hereditary forms of colorectal cancer. Molecular genetic,
immunological, and immunohistochemical methods are
of great interest in the search for reliable criteria for
the early diagnosis of cancer and its hereditary forms.

AIM OF THE STUDY

The assessment of genetically determined neo-
plasms in the region and the development of organi-
zational forms and methods for their early diagnosis.

MATERIAL AND METHODS

Participants

A survey of 10,727 residents of the Belarus-Poland
border region was conducted. The clinical and medical
history of 2,054 patients with breast (1,406), ovarian
(239 cases), and colon (409 cases) tumors was ana-

lyzed.
Study design

The study was conducted while the patient was seek-
ing medical help in the clinic, during the treatment
period in the hospital, or during preventive exami-
nations. The survey contained questions to clarify
the presence of cases of oncological pathology in the
patient’s family and the degree of kinship in the fam-
ily [22]. As a result of the questionnaire, three main
observation groups were formed: the group “at high risk
of hereditary cancer”, “hereditary cancer suspected”,
and “no risk of hereditary cancer”. The distribution of
probands was carried out according to three nosolog-
ical forms of hereditary cancer tumors: breast (HBC),
ovary (HOC), and colorectal cancer (HCC) (Tab. 1).

The main advantage of the system was its adapta-
bility to the cancer register with the possibility of using
register databases. The basis for identifying hereditary
forms of oncological diseases is the screening method
for examining the population; the results of which can
be represented as:

- hospital screening: the study of the pedigree and
the identification of clinical signs of the pres-
ence of hereditary tumors in people who seek
medical help;

- screening of the register: based on the analysis
of the data of the oncological register of patients
whose tumors are highly likely to be associated
with a hereditary predisposition, and surveys of
their family members and relatives of the first
and second level of kinship;

- population screening: questionnaire and gene-
alogy of randomly selected individuals (visits
to the clinic, to local doctors, home calls, etc.)

Statistical methods

The data obtained was analyzed statistically using
Statistica v.10 software (Chi-squared test, Kruskal-Wal-
lis test). The assumed level of significance was p<0.05.

RESULTS

Of the 10,727 questionnaires, 762 individuals were
selected based on the clinical risk of hereditary cancer.
47 respondents (0.44 + 0.06%) had signs of high risk of
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hereditary cancer and 715 (6.67 + 0.24%) were assigned
to the group “hereditary cancer suspected” (Tab. 2).
In 226 patients, 149 with a diagnosis of HBC and
77 with a diagnosis of HOC, venous blood was taken
for molecular genetic (PCR method) studies for the
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presence of BRCA1 gene mutations (Exon 5382insC
and 4145delA) [22].

The distribution of probands depending on the clin-
ical risk of cancer and the type of screening study are
presented in Tab. 3.

Table 1. Surveillance Groups (“high risk”, “hereditary cancer suspected”).

Clinical
Risk Group HBC or HOC HCC
B Tl'.lree or more flrst—degr?e relatives suffe.r from HETC and/or HOG; | _ HCC or its associated tumors were diagnosed in 3 or more
. . - History of breast cancer in men present in the family; . s 1.
High Risk . ) . . relatives of the 1st degree of kinship;
- HBC or HOC at any age in Ashkenazi Jewish women (Jewish, X
— At least one relative under the age of 50 years
European)
- The presence of synchronous or metachronal colorectal cancer
and associated tumors at any age;
- HBC or HOC developed in a patient under the age of 40; N The presence of Pat.h ologlcal SIS ?f ljugh mlcrosatellllte 1ns.tab11-
. . . ity (lymphocyte infiltration, Crohn’s-like lymphocytic reaction,
Hereditary |- Two first-degree relatives suffer from HBC and/or HOG; .
. ) . o molecular growth pattern), established at 60 years of age;
Cancer - HBC or HOC in one patient present in family history; . .
. . 1. . X . — HCC and associated tumors (cancer of the endometrium,
Suspected - Asingle case of HOC in a family history if the patient is from the R . .
s Ashkenazi Jewish stomach, ovaries, pancreas, etc.) diagnosed in at least one
ge relative of the 1st degree of kinship under 50 years of age;
- HCC or associated tumors diagnosed at any age in two relatives
of 1st or 2nd degree of affinity

Table 2. Results of screening studies to identify among the population persons with clinical signs of hereditary forms of malignant neoplasms.

Nosological Form of Hereditary Cancer
Total
Clinical Risk Group HBC HOC HCC
n % n %o n % n %
High Risk 32 0.30 7 0.065 8 0.07 47 0.44
Hereditary Cancer Suspected 461 4.60 113 1.05 141 1.31 715 6.67
Combination of Two Target Groups 493 4.60 120 112 149 1.39 762 7.10
No Risk of these Forms of Cancer 10,190 95.0 9,219 88.06 9446 88.06 9965 92.90
Total 10,727 10,727 10,727 10,727

Table 3. Clinical risk assessment of hereditary breast cancer (HBC), hereditary ovarian cancer (HOC) and hereditary colorectal cancer (HCC)

according to screening studies.

Type of Screening Study
Clinical Risk Type of Register Hospital Population Total
Group Cancer
n % n % n % n %
HBC 0.64+0.21 10 4.59+1.42 13 0.14+0.04 32 0.3:0.05
High Risk HOC 1.67+0.83 3 3.13+1.78 0 0 7 0.07+0.03
HCC 0.73+0.42 2 2.41+1.48 3 0.033+0.02 8 0.08:0.03
HBC 347 | 24.68+1.15 65 29.81+3.1 49 0.54+0.08 461 4.3:0.2
Hereditary Cancer HOC 82 | 34.31x3.07 24 25.0+4.42 7 0.077+0.03 113 1.05:0.1
Suspected
HCC 103 | 25.19:2.15 20 24.1:4.7 18 0.2+0.05 141 1.47+0.12
HBC 356 | 25.32:1.16 75 34.4+3.22 62 0.68+0.09 493 4.6:0.2
Combination of Two [ 86 36.0£3.1 27 28.13+4.59 7 0.077+0.03 120 1.12+0.1
Target Groups
HCC 106 | 25.92:2.17 22 26.51+4.84 21 0.23+0.05 149 1.55+0.13
HBC | 1050 | 74.68:1.16 143 65.6+3.22 8997+ 98.83+0.11 10190 95.0+0.21
No Risk HOC 153 64.02+3.1 69 71.87+4.59 8997+ 98.83:0.11 9219 85.9+0.34
HCC 303 | 74.08:2.17 61 73.49+4.84 9082 99.77+0.05 9446 98.4+0.13
HBC | 1406 100 218 100 9103* 100 10727 100
Total HOC 239 100 9 100 9103** 100 10727 100
HCC 409 100 83 100 9103 100 9595 100
Note:

*included 36 cases of hereditary forms of cancer of a different localization and eight cases of “family congestion” which is classified as five or more episodes of
cancer of different localization in three generations of the same family
**included 91 cases of hereditary forms of cancer of a different localization and eight cases of “family congestion”

Fokk

included 36 cases of hereditary forms of cancer of a different localization and eight cases of “family congestion”
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The most informative types of screening were regis-
ter screening (25.32+1.16% of probands showed a high
risk of HBC or suspected hereditary breast cancer) and
hospital (34.4+3.22% of probands). In the population
screening, only 0.68+0.11% of the respondents had
a high risk of a hereditary breast tumor and/or suspi-
cion of its development.

Of the 149 HBC patients who underwent molecular
genetic testing, BRCA1 gene mutations were found in
eight (5.37%), 5382insC in all cases. Among 77 exam-
ined with a diagnosis of HOC, mutations were detected
in 7 people (9.09%), in 6 cases 5382insC, and in 2 -
4145delA (in 1 patient both mutations were found).

Out of 10,727 probands, signs of hereditary ovarian
cancer and suspicion of it were found in only 120 peo-
ple (1.12+0.1%), including 7 people who were found to
have a high risk of hereditary ovarian cancer. By their
effectiveness, register screening and hospital screening
significantly (p<0.01) exceeded the population screen-
ing. 1.67% of women suffering from this disease met
the high clinical risk criteria for hereditary ovarian
cancer in the region’s population. Among patients with
a diagnosis of colon cancer, a high clinical risk of hered-
itary tumor genesis was established in 0.73% of cases.

When analyzing the relationship between the muta-
tion frequency and the clinical risk group for heredi-
tary cancer, it was found that, patients with a high risk
of HBC and/or HOC, BRCA1 mutations were detected
with the same frequency as in individuals with no clin-
ical risk (Tab. 4).

Table 4. The results of molecular genetic analysis of patients with
different clinical risks of hereditary ovarian and/or breast cancer.

Identified
Clinical Risk Group Studies | Patients with | %
Mutations
High risk of hereleary breast 08 9 714
cancer and/or ovarian cancer
Suspected h.eredltary breast cancer 90 5 555
and/or ovarian cancer
No l'lSk. of hereditary breast cancer 108 8 741
or ovarian cancer
Total 226 15 6.76

Alow mutation rate was observed in the group with
suspected hereditary HBC and/or HOC.

DiSCUSSION

The lack of a scientifically based approach in the
interaction of oncological and medico-genetic services
along with the lack of scientific work in this direction
led to this study [4,5].

With the development of genetic research in oncol-
ogy, it has become possible to track and identify early
and preclinical forms of hereditary oncological diseases,
which allows timely and effective preventive and ther-
apeutic measures in relation to relatives at risk [1,2].
In “cancer families” up to 45% of relatives are affected
by various forms of cancer [3]. 10% of diagnosed neo-
plasms are hereditarily determined.

Only half of blood relatives are carriers of mutations
of a particular gene and the peculiarity of these genes is
that they do not manifest themselves in any way before
the onset of the tumor [6-8]. All members of such fam-
ilies have to be included in the high-risk group and sub-
jected to expensive diagnostic tests. As a result, you may
encounter alarge number of healthy relatives with carci-
nophobia [9]. This casts doubt on the need for unneces-
sarily cardinal interventions, such as the currently used
prophylactic removal of the mammary glands in carri-
ers of BRCA1 and BRCA2 [10-14].

The expansion of knowledge about the problem of
hereditary cancer convinces the medical community
and health authorities of the need to introduce molec-
ular genetic methods for diagnosing hereditary pre-
disposition to certain types of cancer and other forms
of malignant neoplasms associated with the patholog-
ical BRCA1/2 genotype through the creation of hered-
itary tumor diagnostic centers into clinical practice.

Early detection of tumors is a very real goal. This
achievement is seen in the screening of relatives of
patients and “active monitoring” of patients with identi-
fied hereditary mutations. Patients who meet the criteria
for hereditary cancer must be examined for mutations
in the genes for the repair of tumor DNA [16-21].

As a result of the studies, three main observation
groups were formed: “at high risk of hereditary cancer”
- “high risk”, “hereditary cancer suspected”, and “no
risk of hereditary cancer”. The distribution of probands
was carried out according to three nosological forms of
hereditary cancer tumors: breast (HBC), ovarian (HOC),
and colorectal cancer (HCC).

The ability to obtain objective information about
each proband and its family members from existing
information databases and systems (a cancer regis-
try, if available in the region), is crucial in identifying
hereditary forms of the tumor, along with knowledge
of the combination of the clinical and morphological
characteristics of this syndrome and the information
system of hereditary tumors (Patent of National Center
for Intellectual Property of Belarus) [23].

In general, the results obtained are consistent with
the data of European researchers, who established
during hospital screening that 1.7% of patients diag-
nosed with breast cancer and 3.7% with a diagnosis of
ovarian cancer meet the criteria for being assigned to
the high clinical risk group as inherited breast cancer
[2,24]. The frequency of hereditary colorectal cancer is
0.8% among the respondents while the suspicion of it
is 1.47%. These results coincide quite accurately with
the frequency of detection of mutations of the BRCA1
gene in cancer patients in Latvia, 3.7% for breast cancer
and 10.7% for ovarian cancer [25]. With these results,
it makes sense to propose the creation of special regis-
ters of hereditary tumors. This is possible both within
the framework of territorial or hospital cancer regis-
tries with the introduction of the appropriate graphs,
and within the framework of centers for the diagnosis
of hereditary forms of cancer [26].

www.medicalsciencepulse.com
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CONCLUSIONS

The results of assessing the clinical risk of hered-
itary cancer according to population screening indi-
cate that approximately 1.2% of the population has an
increased clinical risk of developing hereditary breast,
ovarian, and colon cancer. During hospital screenings
of patients whose diseases were first detected over the
past two years, signs of a high clinical risk of heredi-
tary cancer were detected in 4.5%.

Suspicion of the hereditary nature of cancer with the
highest frequency (more than a third of the examined)
was determined in the group of people with established
ovarian cancer. Among those suffering from breast can-
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ABSTRACT

Background: Due to multiple morbidities, patients experience various symptoms that may be of psychogenic
or somatic origin. Anxiety and depression can induce somatization and the feeling that ailments require urgent
medical intervention.

Aim of the study: This study aimed to: (1) identify which symptoms self-referral patients most commonly
report at the emergency department (ED) and which medical diagnoses they are discharged with; and (2) deter-
mine whether the type and severity of symptoms, as well as, sociodemographic variables are related to anxiety
and depression levels.

Material and methods: The study included 110 patients who self-referred to the ED at the University Clin-
ical Hospital in Opole. Diagnostic surveys and questionnaires were used, including the Hospital Anxiety and
Depression Scale and an original questionnaire developed by the authors.

Results: Among those suffering from chronic diseases (n = 53; 48.62%), 12 patients (22.64%) did not complete
a single visit to the PHCF (Primary Health Care Facility), and 30 patients (56.60%) did not complete a visit to
OSC (Outpatient Specialist Care) during the previous 12 months. The most common cause of reporting to the
ED were pain and a burning sensation in the chest (n = 29; 27.10%). During discharge, the most common diagno-
sis was “other chest pains” (n = 22; 20.00%). 82.73% (n = 91) of patients had clear anxiety disorders, and 68.18%
(n = 75) had clear depressive disorders.

Conclusions: In case of somatic symptoms without a discernible cause in patients, it is necessary to implement
comprehensive measures within PHCF, such as periodic measurements of anxiety and depression severity, psy-
chological consultation, and an in-depth medical interview. These data also suggest that proper clinical mon-
itoring should be implemented, including clinical parameters relevant for chronic diseases and the number of
visits to the PHCF and OSC.

KEYWORDS: hospital emergency medical services, patients, anxiety, depression

BACKGROUND Nowadays, multiple morbidity is common among

Over the last two decades, more and more patients
have been seeking help in the emergency department
(ED). The phenomenon of overload of these departments
may be due, in part, to demographic aging of the pop-
ulation, an increase in the number of people suffering
from chronic diseases, organizational problems at the
level of primary care, and 24-hour availability of ben-
efits in this department [1].

aging populations around the world [2]. Markun et
al. report that over 30% of ED patients have two to
four coexisting diseases [3]. Sarnaki et al. report that
19-42% of the population is living with three or more
coexisting diseases [4].

Due to multiple morbidity, patients experience var-
ious symptoms that may be of psychogenic or organic
origin. Patients with somatoform disorders currently
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constitute a particular challenge for healthcare sys-
tems. These disorders are characterized by significant
distress or functional impairment associated with one
or more somatic symptoms or fear of a serious illness in
the absence of somatic symptoms [5]. Patients affected
by somatic symptom disorder suffer mainly from sub-
jective physical complaints, most often including head-
ache, abdominal pain, chest pain, back/neck complaints,
gastrointestinal symptoms, kidney issues, seizures, ver-
tigo, fibromyalgia, paresthesia, visual disturbances, or
amnesia [6-9]. Symptoms such as those can affect any
part of the body, and can range from minor occasional
problems to severe and persistent symptoms resulting
in functionally impaired states [10]. In addition to the
term “somatoform disorders”, researchers also use other
terms, such as: functional somatic symptoms (FSS), med-
ically unexplained symptoms (MUS), bodily distress syn-
dromes (BDS), or somatic symptom disorder (SSD) [5].

MUS accounts for approximately 20% of new con-
sultations in primary care and 20%-25% of all frequent
attenders at medical clinics [10]. The ED is one of the
services used the most by young people suffering from
somatoform symptoms [11]. Alsma et al. (2017) showed
that medically unexplained physical symptoms at the
ED were present in 13.4% of all visits. These patients
were often younger, frequent visitors reporting on their
own, had fewer medications prescribed, and suffered
from a psychiatric disease more often [9,12]. Across
cultures, women are more likely to report somatoform
disorders than men [13]. Somatoform disorders often
coexist with depression and anxiety [14]. Moreover,
Sporinova et al. (2019) claim that people with chronic
disease show higher rates of mental health disorders,
while people with mental health disorders have a greater
risk of developing chronic diseases [15]. For example,
in a Greek study, 19.1% of patients hospitalized with
coronary disease experienced moderate depression,
while 20% experienced severe depression [16]. Other
researchers showed that 50% of the diabetic patients
showed mild depression symptoms, with 20% showing
symptoms [17]. The prevalence of clinical anxiety among
COPD patients ranges between 13% and 46% [18].

It has been demonstrated that the prevalence of
depression is significantly greater among patients in
the ED as compared to the general population [13-14].
According to Hoyer and David, about 1 in 5 ED patients
may be suffering from depression [19]. Other studies
showed that the prevalence of depression among ED
patients ranges from 27% to 42% [4,20]. On the other
hand, anxiety most often occurs in patients experienc-
ing pain and dyspnea [21-23]. In a study by Wells at
al. (2018), 33% ED patients with pain reported anxiety
[21]. Craven et al. (2013) enrolled 10,664 ED patients
presenting with pain-related complaints and showed
the following patient rates in terms of those reporting
anxiety: 25.7%, none; 26.1%, mild; 23.7%, moderate;
and 24.5%, severe [22]. Among patients with respira-
tory symptoms, 11% reported anxiety, 2.5% depression,
and 4% reported both anxiety and depression [23].

One significant health policy challenge in many
European countries at present is to develop strategies
to deal with the increase in patient attendance to hospi-
tal EDs [5]. Patients with MUS may present frequently
to hospital settings and receive potentially unnecessary
investigations and treatments [24]. Many studies shown
a strong relationship between somatization and excess
healthcare costs resulting from high numbers of visits
to healthcare facilities, repeated diagnostic testing, and
costly treatments [8,25]. Having considered the forego-
ing, it is reasonable to carry out research focusing on
the multiple morbidity of ED patients, concerning their
somatic symptoms, as well as, anxiety and depression
level in this group, in order to achieve the best possi-
ble understanding of this phenomenon.

AIM OF THE STUDY

The present study aimed to: (1) demonstrate the
chronic diseases for which ED patients are treated and
the symptoms with which they most often report upon
self-referral to the ED; (2) assess the level of anxiety
and depression in this group; and (3) determine whether
the type of symptoms, severity of symptoms, and/or
sociodemographic variables determine levels of anxi-
ety and/or depression.

MATERIAL AND METHODS

Study design

A cross-sectional study was conducted in 2017. The
study was started after obtaining permission from
the Institutional Review Board at the Opole Medi-
cal School, No. 15/P1/2017. This study used diag-
nostic surveys and questionnaires.. The study was
carried out in accordance with the requirements of
the 1975 Helsinki Declaration (as amended in 2000)
and Good Clinical Practice guidelines. ED patients
received questionnaires after leaving the triage office.
Initially, a group of 130 patients accepted the study
invitation. 110 completed surveys were returned, so
the maneuverability index was 84.61%. The ICD10
nomenclature was used to establish the diagnosis with
which the patient was discharged from ED. These data
were obtained from CGM Clininet computer system,
version 7.69.8.

Settings

Participants in the study were enrolled from the ED
at the University Clinical Hospital in Opole.

Participants

110 patients, who returned completed question-
naires were qualified for the study. The study included
patients who met the following criteria: over 18 years of
age; reported to the ED on their own without a medical
referral; reported with internal complaints (e.g., cardi-
ovascular, respiratory, related to gastrointestinal tract)
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and without trauma or without cognitive disorders;
in a state of health that allowed them to complete the
study questionnaires; and expressed conscious consent
to participate in the study. Exclusion criteria consisted
of: under 18 years of age; submitted with a medical
referral or were brought in by the emergency medical
team; patients who were in a general severe condition
that made it impossible to carry out the study; with-
out logical contact; with injuries, and patients who did
not agree to participate in the study.

Sociodemographic characteristics of study partici-
pants is showed in Tab. 1.

Table 1. Sociodemographic characteristics of ED patients of the Uni-
versity Clinical Hospital in Opole.

Trait Value

M+ SD 46.07+15.37
Age [years] median 43

quartiles 34-59

Females 52 (47.27%)
Sex

Males 58 (52.73%)

In a relationship 82 (74.55%)
Marital status

Single 28 (25.45%)

Countryside 45 (40.91%)

A city of up to 20,000 inhabitants 10 (9.09%)

11 (10.00%)

Place of residence A city of 20-100,000 inhabitants

A city of 100,000-500,000 41 (37.27%)

inhabitants
A city of over 500,000 inhabitants 3(2.73%)
Primary 8 (7.27%)
Vocational 23 (20.91%)
Education
Secondary 38 (34.55%)
Higher 41 (37.27%)
Employed 74 (67.27%)
Status on the Unemployed 6 (5.45%)
labor market Retirees and pensioners 27 (24.55%)
Students 3(2.73%)
Very good 1(0.91%)
Rather good 9 (8.18%)
?iif\z:ir;(l)ztiijation Average 60 (54.55%)
Rather poor 36 (32.73%)
Poor 4 (3.64%)

Legend: M - mean, SD - standard deviation

Variables

The following groups of variables have been iden-

tified:

a. sociodemographic variables: age, gender, marital
status, education, place of residence, labor mar-
ket status, financial situation

b. anxiety level, depression level, number of visits
to primary healthcare facilities (PHCF) in the
previous 12 months, number of visits to outpa-

tient specialist care clinics (OSC) in the previ-
ous 12 months

c. type of somatic symptoms: chest pain, elevated
blood pressure, abdominal pain, other symptoms
with which the patients have reported to the ED

d. the severity of the symptoms with which the
patient reported to the ED. Symptoms were
assessed on a 10-degree numerical scale, where
1 indicates weak intensity of a given symptom
and 10 indicates the highest symptom intensity.

Data sources/measurement

The research was conducted using the Hospital Anxi-
ety and Depression Scale (HADS), developed by Zigmond
and Snaith [26], and an original questionnaire devel-
oped by the authors.

HADS was used to investigate the severity of anx-
iety and depression in patients. This questionnaire is
a screening tool used to detect anxiety- and depression-
related disorders. The study used the Polish version of
HADS - M, which is a modification of HADS adapted
by Majkowicz, de Walden-Gatuszko, and Chojnacka-
Szawlowska. The tool consists of two subscales — depres-
sion and anxiety. A version consisting of 14 questions
was used. Of note, this version does not include an
aggression measurement. The following thresholds
were used to analyze the prevalence of symptoms: 0-7
points — no disorders, 8-10 points — borderline states,
more than 10 points — disorders are found (high level,
appropriate for the disease) [27].

An original questionnaire developed by the authors
was also used. This questionnaire consisted of items
concerning: sociodemographic profile of the study sub-
jects, chronic diseases treated in patients, the number
of visits to PHCF and OSC outpatient clinics in the pre-
vious 12 months, the chronic use of medicines, the type
of symptoms with which the patients reported to ED
and their severity.

Statistical analyses

Statistical analyses used parametric or non-para-
metric tests as appropriate, depending on the departure
of the variable of interest(s) from normality. Normal-
ity of variable distribution was tested using the Sha-
piro-Wilk test.

Comparison of the quantitative variable values in
two groups was performed using Student’s t-test or
Mann-Whitney’s test, as appropriate.

The comparison of the quantitative variable values
in three and more groups was performed using ANOVA
or the Kruskal-Wallis test, as appropriate.

Correlations between quantitative variables were
analyzed using the Pearson’s or Spearman’s correla-
tion coefficients, as appropriate. When the patient
indicated more than one symptom to measure the
strength of correlation between the level of anxiety
and depression and the severity of symptoms, the cal-
culations only included the symptom severity that was
rated as the highest by the patient. The strength of
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the relationship was interpreted according to the fol-
lowing scheme: |r| 2 0.9 - very strong relationship,
0.7 < |r| < 0.9 - strong relationship, 0.5 < |r| < 0.7 -
moderately strong relationship, 0.3 < |r| < 0.5 - weak
relationship, |r| < 0.3 - very weak relationship (i.e.,
negligible) [28].

If a patient reported several symptoms, the symp-
tom with the greatest severity was taken into account
to investigate the relationship between HADS and the
severity of the symptoms that the patient reported
with to ED.

Analyses assumed a significance level of 0.05. Anal-
yses was performed in R software, version 3.6.1 [29].

RESULTS

Chronic diseases of the subjects, symptoms with
which patients most often reported upon self-referral to
the ED, and medical diagnoses on the discharge report

Fifty-three (48.62%) survey respondents had chronic
diseases, and 48 people (44.86%) took medication on
a continuous basis because of these diseases. Self-
referred ED patients were treated most often due to
such coexisting diseases, such as: arterial hypertension
(30; 56.60%), atrial fibrillation and flutter (10; 18.87%),
thyroid disease (8; 15.09%), ischemic heart disease (6;
11.32%), and bronchial asthma (6; 11.32%) (Tab. 2).

Table 2. Chronic diseases in the study group.

Chronic diseases* n percentage
Arterial hypertension 30 56.60%
Atrial fibrillation and flutter 10 18.87%
Thyroid diseases 8 15.09%
Ischemic heart disease 6 11.32%
Bronchial asthma 6 11.32%
Atherosclerosis 5 9.43%
Gastrointestinal reflux 5 9.43%
Heart insufficiency 4 7.55%
Osteoarthritis 4 7.55%
Insulin-dependent diabetes 4 7.55%
Angina pectoris 3 5.66%
Urolithiasis 3 5.66%
Heart valve defects 2 3.77%
Osteoporosis 2 3.77%
Digestive ulcer 2 3.77%
Cholelithiasis 2 3.77%
Aneurysms 1 1.89%
Chronic obstructive pulmonary disease 1 1.89%
Bronchial dilatation 1 1.89%
Rheumatoid arthritis 1 1.89%
Chronic kidney failure 1 1.89%
Glomerulonephritis 1 1.89%
Adrenal insufficiency 1 1.89%

Legend: * - patients could indicate more than one chronic disease

Out of all the respondents, 41 patients (37.27%)
reported visiting the PHCF facility in the previous 12
months, and a group of 23 patients (20.91%) had follow-
ups concerning their chronic diseases in OSC at that
time (Tab. 3). Among those suffering from chronic dis-
eases, 12 people (22.64%) did not have a single visit to
PHCF and 30 (56.60%) did not visit OSC at that time.

Table 3. Visits in the last 12 months due to chronic diseases in pri-
mary and specialist outpatient clinics.

Number of visits N %

Visits to a primary healthcare facility (PHCF)

No visits 69 62.73%
1-3 visits 21 19.09%
4-6 visits 10 9.09%
7 visits and more 10 9.09%
Total 110 100.00%

Visits to a specialist doctor
in an outpatient specialist care outpatient clinic (OSC)

No visits 87 79.09%
1 visit 5 4.55%
2 visits 6 5.45%
3 visits 8 7.27%
4 visits 4 3.64%
Total 110 100.00%

The symptoms that were the most common cause
of the report were: pain, chest burning (29; 27.10%),
abdominal pain (26; 24.30%), high arterial blood
pressure (17; 15.89%), palpitations (9; 8.41%), gen-
eral malaise (7; 6.54%), headaches (4; 3.74%), dyspnea
(3;2.80%), diarrhea (3; 2.80%), fever above 38 degrees C
-(3;2.80%), coughing (2; 1.87%), vomiting (2; 1.87%),
weakness, fatigue (1; 0.93%), and other symptoms
1; 0.93%).

The most common diagnoses made during the dis-
charge from the ED were: other chest pain (R07.3)
- 22 persons (20.00%), essential (primary) hyperten-
sion (I110) - 15 persons (13.64%), pain localized to
upper abdomen including epigastric (R10.4) - 10 per-
sons (9.09%), cardiac arrhythmia, unspecified (149) -
6 (5.45%), functional dyspepsia (K30) - 6 (5.45%), and
malaise and fatigue (R53) — 4 (3.64%) (Tab. 4).

Anxiety and depression levels and their
determinants

Sten score analysis showed that 82.73% (91) of sur-
vey respondents had clear anxiety disorders (11-21
points in the HADS questionnaire), 14.55% (16) had
borderline anxiety (8-10 points), whereas only 2.73%
(3 persons) had no disorders (0-7 points).

The median intensity of depression was 11 points
(min — max; 4-20 points). 68.18% (n = 75) of ED patients
had a clear depressive disorder (11-21 points) and
30.00% (n = 33) had borderline depressive disorders
(8-10 points). Only 1.82% (2 people) did not have
depressive disorders (0-7 points).

There was no significant correlation between the
age of patients and the severity of anxiety (rs =0.051,
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Table 4. Medical diagnoses according to the ICD - 10 placed on
patients upon discharge from the ED.

Table 5. Analysis of the relationship between qualitative demo-
graphic variables and the intensity of anxiety.

Diagnosis according to ICD - 10 n Per- HADS - anxiety [score]
centage
Trait a g 4w p*
Other chest pain (R07.3) 22| 20.00% ] -] g 2
o ]
Essential (primary) hypertension (I10) 15| 13.64% = g <
Pain localized to upper abdomen. Incl.: Epigastric Females (N=52) 13.15+3.16 | 13.5 [ 10-15.25 | 0.287
10 9.09% Sex
(R10.4) Males (N=58) 13.74+2.59 | 14 12-16 P
Cardiac arrhythmia, unspecified (149) 6 5.45% Marital g:] :Zl;)tionship 13.68+2.85 | 14 1216 | 0167
i i K P
Functional dyspepsia (K30) 6 5.45% status Single (N-28) 1282289113 107515 N
Malaise and fatigue (R53) 4 3.64% Countryside (N=45) | 13.8+2.53 | 14 12-16
g b4
Angina pectoris, unspecified (120.9) 4| 364% rpelzlce of lcnlﬁ;sft thtso&(g,%oo 1343:298 (14 | 1215 | .o,
Unspecified renal colic (N23) 4 3.64% dence City of more than NP
Other and unspecified allergy (T78.4) 3 2.73% (1N0(:)f‘80 inhabitants. | 13.14:3.17| 14 | 10.75-16
Neuralgia and neuritis, unspecified [intercostal - -
3 2.73% Primary, Vocational
f 13.84+2.98 | 15 12.5-16
neuralgia] .(M79.2) Educa- | (N=31) 0.589
Hypertension (I10) 3| 2.73% tion Secondary (N=38) | 13.34:2.58 | 14 12-15 | NP
Acute pharyngitis, unspecified [upper respiratory Higher (N=41) 13.29+3.09 | 13 11-15
R : 3 2.73%
tract infection] (J02.9) Professionally active
Other disorders of electrolyte and fluid balance, not Employ- (N=77) 13.27+2.92 | 14 12-15 0.290
i 3| 273% ¢ .
elsewhere classified (E87.8) men -
status | Frofessionally 1391:2.77|15 | 1316 | ©
Urinary tract infection, site not specified (N39.0) 3 2.73% inactive (N=33) e ]
Congestive heart failure [acute chronic heart failure] . Very good. Rather 12.25-
(150.0) 2 1.82% F}rllan— good. (N=10) 13.6+2.59 | 14 155
Other soft tissue disorders, not elsewhere classified C?a Average (N=60) 13.83+2.73| 14 12-16 0.263
A > 2 1.82% situa- P
[soft tissue diseases related to overload] (M79) Rath
tion atRer poororpoor |45 88431113 | 10-15
Gastritis (R29.7) 2 1.82% (N=40)
Other viral enteritis [intestinal rhinitis] (A08.3) 2 1.82% Legend: * P = Normal distribution in groups, Student t-test (for compari-
son of 2 groups) or ANOVA (for >2 groups); NP = No normal distribution
Acute biliary pancreatitis (K85) 1 0.91% in groups, Mann-Whitney test (for 2 groups) or Kruskal-Wallis test (for >2
K . groups), M — mean, SD - standard deviation.
Intestinal colic (K92) 1 0.91%
Pneumonia, unspecified organism (J18.9) 1| 091% Table 6. Analysis of the relationship between qualitative demo-
Bronchitis (J20) 1 0.91% graphic variables and the severity of depression.
Pancreatitis (K85) 1 0.91% .
HADS - depression
Constipation (K59.0) 1 0.91% [score]
Laryngitis (J04.0) 1] 091% Trait a gl L. | P
Suspected perforation of the large intestine 1 0.91% 4 é 3 ':';
diverticulum (K63.1) i g =4
Upper gastrointestinal bleeding (R04) 1| 091% Sex Females (N=52) 11.69+2.59 | 12 | 10-13 | 0.567
Males (N=58) 11.47+2.23 | 11 10-13 NP
Syncope (R55) 1 0.91% - -
Marital In relationship 11.49:242| 11 | 10-13 | 0581
Other unspecified headaches (G44.8) 1 0.91% st;:ls (N=82) T i\IP
Dizziness (R42) 1 0.91% Single (N'=28) 11.82+2.36 | 12 10-13
Countryside (N=45) | 11.6+2.24 | 12 10-13
M dial infarcti 121 1 0.91% i
yocardial infarction (121) o Place of .Cl}tlysjftuptto(lj\.l(ioz,g;)o 11.48+14 | 11 | 1112 0009
Total 110 | 100.00% resi- inhabttants == :
dence City of more than NP
100,000 inhabitants. | 11.59+2.92 | 11 10-13
(N=44)
. Primary, Vocational
= 12.35£2.74 | 12 11-13
P 0.599).' Moreove}r, no correlation was found b.etween Educa. | (N=3D) 0.139
the severity of anxiety and sex (p=0.287), marital sta- tion Secondary (N=38) | 11.61:2.03| 12 | 10-13 | NP
tus (p=0.167), place of residence (p=0.754), education Higher (N=41) 10.95:2.31 | 11 | 10-12
(p=0.589), employment status (p=0.290) and financial Employ- f’;ﬁf;;;ionally active | 100059 | 11 | 10-12 ‘0001
situation of respondents (p=0.263) (Tab. 5). ment NP
status 4 12.85:2.6 | 12 | 11-14

The level of depressive disorders depended signifi-
cantly only on the professional activity of the subjects.
In particular, depression level was higher in subjects
who did not work (Me= 12, min — max; 11-14) as com-
pared to professionally active subjects (Me=11, min —
max; 10-12) (p<0.001). The other sociodemographic
variables were not related to the severity of depressive
disorders (Tab. 6).

inactive (N=33)
Self - Very good. Rather

11.1+3 10 | 9-12.75
reported | good. (N=10) 0.359
financial | Average (N=60) 11.7+1.92 | 12 | 10.75-13 'NP
situa- Rather poor. Poor.
tion (N=40) 11.5+2.89 | 11 | 10-13

Legend: * P = Normal distribution in groups, Student t-test (for compar-
ison of 2 groups) or ANOVA (for >2 groups); NP = No normal distribu-
tion in groups, Mann-Whitney test (for 2 groups) or Kruskal-Wallis test
(for >2 groups), M - mean, SD - standard deviation.
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There were no significant relationships between the
severity of symptoms reported by patients upon self-
referral to the ED, and their anxiety level (r;=0.107,
p=0265). There was also no significant association
between the severity of symptoms and the level of
depression (rg= 0.008, p=0. 933).

The mean level of severity of anxiety in patients
with chest pain was 13.1+2.5; 13.53+3.69 in patients
with high blood pressure; 13.35+3.19 in patients with
abdominal pain; and 13.79+2.58 in patients with other
symptoms. Severity of anxiety was not correlated with
reporting to the ED due to chest pain, high blood pres-
sure, abdominal pain, or other symptoms (p=0.807).

The median intensity of depression in the group of
patients reporting to the ED due to chest pain was 12
(min-max; 10-13), 13 (min-max; 11-13) in patients
with high BP, 11 (min-max; 9.25-12) in patients with
abdominal pain, and 11 (min-max 10-13) in patients
with other symptoms. There was no significant correla-
tion between the severity of depression and reporting to
ED due to the foregoing symptoms (p=0.142) (Tab. 7).

DISCUSSION

Key results

Nearly half of the self-referred ED patients were
treated due to chronic diseases. Some of the chroni-
cally ill patients did not have a single visit to the PHCF
or OSC in the previous 12 months. The most frequent
reasons for reporting to the ED were symptoms such as
pain, burning sensation in the chest, stomachache, high
blood pressure, and palpitations. The vast majority of
the survey respondents had clear a anxiety or depres-
sive disorder. None of the sociodemographic variables
were associated with anxiety levels among patients. The
level of depressive disorders was shown to differ based
on the professional activity of the respondents, only.

Interpretation

Chronic diseases and patient symptoms among
patients who self-referred to the ED

In our sample of 53 patients, patients indicated they
had different chronic diseases 73 times. Thus, each

patient reported suffering from more than one disease,
on average. The respondents were most often affected
by chronic diseases, such as: hypertension, atrial fibril-
lation and flutter, thyroid diseases, ischemic heart dis-
ease, and bronchial asthma. In a study by Dikme et al.,
63% of patients indicated the presence of at least one
coexisting disease [30]. Markun et al. demonstrated
that 27.7% of patients reporting the simultaneous pres-
ence of 5-7 diseases, while 26.5% reported the pres-
ence of 8-10 diseases [3]. Of note, nearly half of the
patients in their study with multiple morbidities were
between the ages of 60 and 79 years [3]. In the pre-
sent study, we found that of the patients with chronic
diseases, 12 (22.64%) did not have a single visit to the
PHCF and 30 (56.60%) did not visit OSC in the previ-
ous 12 months. Lack of reporting to OSC may result
from the long waiting time for guaranteed services in
Poland. According to the Watch Health Care Founda-
tion (WHC) Barometer as of December/January 2019,
the mean waiting time for a single guaranteed health
service in Poland is 3.8 months. Long waiting times
mainly concern OSC services. Patients encounter wait-
ing lists for many months trying to schedule a visit to
a specialist, a basic diagnostic examination, or a sur-
gery [31]. However, it is difficult to explain the lack of
visits of chronically ill patients to a PHCF doctor, as
the availability of PHCF is assessed positively by the
majority of Polish people (68%) [32]. Therefore, the rea-
sons why patients with chronic diseases do not report
to PHCFs require further investigation.

Anxiety and depression and their determinants

According to the World Health Organization (WHO),
over 300 million people around the world suffer from
depression and 264 million suffer from anxiety disor-
ders [33]. Fogarty et al. also report that anxiety and
depression are the two most common mood disorders,
with a prevalence of 26.7% and 23.2%, respectively [34].
The results of our study showed that 82.73% (n = 91)
of survey respondents had clear a anxiety disorder
and 14.55% (n = 16) had a borderline case of an anxi-
ety disorder. In addition, as many as 68.18% (n = 75)
of patients had a clear depressive disorder, and 30.00%
(n = 33) of patients had a borderline case of a depressive
disorder. In Saudi Arabia, anxiety and depression were

Table 7. The level of severity of anxiety and depression and the type of symptoms that patients reported to ED.

HADS Pain, burning sensation in the chest High blood Stomachache Other p*
(N=29) Pressure (N=17) (N=26) (N=38)
M=SD 13.1+2.5 13.53+3.69 13.35+3.19 13.79+2.58
Anxiety Median 13 14 14 14 0'8PO7
quartiles 11-15 11-16 12-15.75 12-16
M=+SD 11.86+2.29 12.41+2.53 10.92+2.08 11.42+2.56
Depression Median 12 13 11 11 0.1\1]§2
quartiles 10-13 11-13 9.25-12 10-13

Legend: * P = Normal distribution in groups, ANOVA; NP = No normal distribution in groups, Kruskal-Wallis test, M — mean, SD - standard deviation.
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observed in 27.2% and 23.0% of ED patients, respec-
tively [35]. In a study conducted among ED patients
in the USA, 33% of ED patients with pain reported
anxiety [21]. In a study by Craven et al (2013), 48% of
patients described moderate to severe anxiety at ED
presentation [22]. Abar et al. showed that depression
was relatively common in a sample of ED patients, with
mean values in the “mild depression” range and 18% of
patients reporting at least “moderate depression” [7].
As we can see, our own results concerning the preva-
lence of anxiety and depression among ED patients are
much higher than those obtained by other authors. Such
alarge difference in percentages between our own study
and the above-mentioned studies can be explained, in
part, by the criteria for patient selection for the study
sample; that is, our study sample consisted only of self-
referred ED patients, whereas previous studies exam-
ined self-referred patients as well as surgically-referred
patients. Further studies are needed to test the hypoth-
esis that self-referred ED patients experience anxiety
more frequently as compared to patients reporting to
the surgical part of the ED. For example, further stud-
ies should be conducted on a larger test sample, in sev-
eral EDs, and using other tools to measure anxiety and
depression levels.

The presence of disease symptoms or the co-exist-
ence of other diseases in addition to the underlying
disease may be associated with patient’s anxiety con-
cerning his or her condition. An analysis conducted by
Nowicka-Sauer et al. in a group of patients with chronic
diseases shows significantly higher levels of anxiety as
compared to depression (i.e., 7 vs. 4 points in the HADS
questionnaire). According to the authors, the disease
most predisposing to the anxiety disorder presence
was systemic lupus, with 55.6% of patients with lupus
reporting anxiety. In contrast, anxiety symptoms were
reported by 50% of patients with RA, 31.4% of patients
with myocardial infarction, and 20% of patients with
stroke [36].

The literature shows that patients with a diagnosis
of group F-45 in the ICD 10 classification (‘somatic dis-
orders’) are often diagnosed with coexisting diseases
such as anxiety disorders and depression. A study by
Leutgeb et al. compared the percentage of pain symp-
toms in two study groups: “F-45 patients” and “non-
F45-patients”. They found that back pain was present
in 4.99% of patients with a diagnosis of F-45 and 3.29%
without such diagnosis. Similarly, abdominal pain was
present in 4.56% vs. 2.97%, and throat and chest pain
in 1.58% vs. 0.99% [5]. On the other hand, Abar et al.
observed somatization among patients with depression
and anxiety disorders in the form of chest pain (16% for
depression and 23% for anxiety) and abdominal pain
(14% for depression and 23% for anxiety) [7]. A study
in Brazil reports that chest pain in patients reporting
to ED is correlated with anxiety (33.9%) and depression
(30.5%) [37]. Similar results were reported in a study
from India, wherein depressive and anxiety disorders
in patients reporting to ED for chest pain were iden-

tified in 23% [38]. In our study, there were no signifi-
cant correlations between the severity of anxiety and
reporting to ED due to chest pain, high blood pressure,
abdominal pain, or other symptoms (p=0.807). There
was also no significant correlation between the sever-
ity of depression level and reporting to ED due to the
foregoing symptoms.

Patients may interpret their ailments as requiring
a visit to ED because of their perceived anxiety [30].
Many patients with somatic symptoms are frequently
subjected to invasive diagnostic tests; however, psy-
chological factors are not sufficiently analyzed [39].
Shindhaye et al. suggest a strong association between
somatoform disorders and depression/anxiety (with
odds ratios ranging from 2.5-3.5) [13]. Research by
Hsia and Niedzwiecki shows that mood disorders such
as anxiety and depression were diagnosed in 6.8% of
non-urgent ED visits, i.e. those which were not caused
by the patient’s health- or life-threatening condition and
did not require tests and diagnostics [40]. According to
Lubszczyk et al., 28.37% of patients in the ED seek help
because of cardiovascular problems, and 18.86% seek
help because of symptoms and abnormal test results
[41]. It is worth noting that many researchers associ-
ate the presence of non-cardiac chest pain with somati-
zation of anxiety and depression. In our study, 27.10%
of survey respondents reported to the ED due to chest
pain, and 20% were subsequently discharged from the
ED with a diagnosis of “other chest pains” (R07.3 accord-
ing to ICD-10). As mentioned by Croicu & Chwiastiak,
somatization can occur among patients with chronic
medical conditions, such as cardiovascular disease or
chronic obstructive pulmonary disease [39].

One of the aims of the present study was to deter-
mine whether sociodemographic variables determine
the level of anxiety and depression. The level of depres-
sive disorders in our study varied significantly only on
the professional activity of the respondents; with higher
levels of depression reported in inactive patients rel-
ative to active ones. This result may have been due to
the relatively limited number of patients who quali-
fied for this study. However, in our study, severity of
anxiety was not significantly correlated with age, sex,
marital status, place of residence, employment status,
nor self-reported financialsituation of the respond-
ents. In a study by Salsberry et al., anxiety disorders
were reported in 80% (48) of women and 20% (12) of
men, and the age group from 45 to 54 years old was the
most numerous for this diagnosis [42]. In a study by
Dark et al., women constituted 62% of anxiety-related
ED visits compared with all-cause ED visits, with vis-
its related to anxiety disorders being more frequent in
non-urban areas [43]. A study by Weiss et al. also did
not find a significant correlation between sociodemo-
graphic variables (such as sex and age) and the pres-
ence of mood disorders. Indeed, according to Weiss
et al., the number of visits to the ED that were asso-
ciated with depression, anxiety, and acute responses
to stress increased by 49.7% among both women and
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men across the years 2006-2013 [44]. However, a rela-
tionship between the incidence of mood disorders and
gender was not reported in a study by Fogarty et al., in
which patients were divided according to the type of
mental disorder they had. In the category of depressive
disorders, women constituted 24.5% of the surveyed
population, compared to 21.2% of men. In the cate-
gory of anxiety disorders, in contrast, woman consti-
tuted 19.8% of the surveyed population as compared
to 21.3% of me [34]. Uchmanowicz and Gobbens who
conducted studies in a population of individuals over
60 years of age using the HADS scale. The researchers
found relatively high levels of anxiety and depression,
with levels at 9.5 and 8.8, respectively [45].

Thelevel of depressive disorders in the present study
depended significantly only on the professional activ-
ity of the respondents, with higher levels reported in
the inactive patients as compared to the active ones.
The other sociodemographic variables did not differen-
tiate the level of depressive disorders. In the aforemen-
tioned study by Nowicka-Sauer, the level of depression
and anxiety among women than men (i.e., 5 vs. 4 points
for depression and 8 vs. 5.5 points for anxiety, respec-
tively) [36].

Patients with anxiety and depression may perceive
their health in a different way than medical person-
nel. Dikme et al. analyzed the assessment of condi-
tion severity made by the patients themselves and also
by doctors. 14.1% of respondents described their con-
dition as “not very serious” (38.5% according to doc-
tors), 39.7% as “not serious” (32.7%), 27.9% as “normal”
(26%), 15.8% as “serious” (2.7%), and 2.5% as “very seri-
ous” (0.1%). Among patients classified as “not serious”
by ED doctors, 96.7% were discharged, while 37.5% of
patients classified as “serious” were discharged. Also,
the study by Dikme et al. found that 17.6% of respond-
ents believed that their condition required hospital
admission [30]. These data suggest a subjective approach
to the patient as early as at the level of outpatient care,
and highlights the critical need to identify the influ-
ence of mental factors on the general condition of the
patient [46]. At the level of this care, any barriers to
access to health services (e.g., care for a sick family
member, lack of transport means, shame of the disease)
should be determined and help should be provided to
eliminate these barriers [7]. This allows for a quicker
diagnosis of mental problems to prevent potential
consequences, such as job loss, or financial and family
problems [39].

Generalizability

The study examined the prevalence of anxiety and
depression among self-referred ED patients and found
high levels of these disorders. These data suggest that,
in case of somatic symptoms in patients with no appar-
ent cause, the patient’s history should be broadened
each time with questions about the occurrence of severe
stress, anxiety symptoms, and deteriorating mood.
We recommend the use of tools that can assist with

diagnosing the most common mental disorders, such
as the Patient Health Questionnaire (PHQ) - 9 or the
Generalized Anxiety Disorder (GAD-7). These ques-
tionnaires show a high level of sensitivity, and can
allow medical providers to determine the risk of their
occurrence as early as the patient’s first visit, which is
important for the context of a primary healthcare phy-
sician’s office [47].

LIMITATIONS OF THE STUDY

The study was limited by focusing on only one ED
and arelatively small group of patients. The latter lim-
itation resulted from the fact that not all patients met
the inclusion criteria during the observation period.
Therefore, the results have limited generalizability to
awider population. Another limitation of the study was
the use of only one standardized tool to measure lev-
els of anxiety and depression. In the future, other tools
should be used, such as the Beck Depression Inventory,
the Spielberger State Anxiety Inventory (SSAI), and the
Trait (STAI) Anxiety Inventory [48,49].

CONCLUSIONS

1. Self-referred ED patients most often report due
to thoracic pain and/or a burning sensation. Dur-
ing discharge, these patients are most often diag-
nosed with “other chest pains.” In addition, nearly
half of the patients were diagnosed with chronic
diseases, and most patients had clear anxiety or
depression disorder. Taken together, these data
suggest that comprehensive measures should be
taken for this group of patients at the primary
healthcare level.

2. In case of a patient’s somatic symptoms without
an apparent cause, we suggest that: (1) the PHCF
physician should broaden the interview with
questions about the presence of severe stress,
anxiety symptoms, and mood deterioration; (2)
trained PHCF nurses should periodically assess
the severity of anxiety and depression using
standardized tools; and (3) the patient should be
referred for psychological consultation. Only the
results of all the foregoing actions should form
the basis for a PHCF doctor to make further ther-
apeutic decisions concerning the patient (e.g.,
extension of diagnostics, psychiatric consulta-
tion, psychotherapy).

3. Self-referred ED patients with various somatic
symptoms and who do not work may demonstrate
high levels of depressive disorders. The ED doc-
tor should take this potential risk into account
when making a diagnosis. Moreover, after dis-
charge from the ED, in addition to the implemen-
tation of appropriate treatment for such patients,
it is recommended that the doctor coordinates
actions between the PHCF facility and social ser-
vices, as patients may require social support.
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ABSTRACT

Background: Along with an increasing number of cancer patients, the need for cytostatic drugs is also increas-
ing. Nursing staff are the largest professional group exposed to the potential dangers of these substances.

Aim of the study: Assess the awareness of nursing staff who have direct contact with cytostatic drugs in the
use of personal protective equipment (PPE).

Material and methods: The research group consisted of 101 nurses routinely exposed to cytostatic drugs.
A diagnostic survey and questionnaire technique were used along with the author’s original questionnaire.

Results: Of the respondents, 58.42% (n=59) never used protective shoes while dealing with cytostatics, while
53.4% (n=54) never used long-sleeved, waterproof uniforms; 49.50% (n=50) did not apply half masks, and 34.65%
(n=35) failed to protect their eyes with protective glasses. The most common cause of not using the protective
equipment was identified as lack of time (72; 71.29%). Deficiency of training on protective measures while work-
ing with hazardous cytostatics was cited by 37.62% (n=38) as the reason for their behavior, while almost 22%
of them claimed that their employer did not provide them with a sufficient amount of protective equipment for
individual use. The older, more experienced and higher-educated the staff, the higher awareness among them
about the need for using PPE.

Conclusions: Higher-educated and more experienced nursing staff should constitute the source of ‘good prac-
tices’ and educate younger undergraduate colleagues theoretically and practically. Employers and management
staff should provide employees with more training on the correct application of protective measures and increase
the intensity of control of the use of personal protective equipment.

KEYWORDS: antineoplastic agents, nursing, awareness

BACKGROUND or damage the cells which are cancerously altered. One

Despite continuous progress in diagnostics and
therapies, the treatment of neoplastic diseases is one
of the most challenging issues in medicine [1]. Cancer
is a leading cause of death worldwide, accounting for
an estimated 9.6 million deaths in 2018 [2]. In 2018,
an estimated 1,735,350 new cases of cancer were diag-
nosed in the United States [3], and 185,630 new cases in
Poland [4]. The most common cancers are breast, lung
and bronchus, prostate, and colorectal cancer [3,4].

Along with an increasing number of cancer patients,
the need for cytostatic drugs is also increasing. Cyto-
statics are substances used in chemotherapy to destroy

of the side effects is damaging healthy cells which are
not cancerously affected [1,5]. Most of these drugs
have been classified as dangerous to humans because
of their mutagenic, clastogenic, and carcinogenic prop-
erties [6]. Nurses, doctors and pharmacists, as well
as cleaning staff, are potentially exposed to negative
effects of cytostatics’ activity through their direct care
of patients who receive the drugs, but also by being in
the rooms where the drugs are stored [7].

Nurses belong to the group of professionals most
frequently exposed to antineoplastic agents [8]. Tompa
et al. (2016) showed that in nurses exposed to cyto-
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statics, a significantly increased frequency of chromo-
some aberrations and sister chromatid exchanges were
observed when compared with those in the controls.
Genotoxicological and immunotoxicological changes,
as well as iron deficiency, anemia and thyroid dis-
eases increased among cytostatic exposed subjects
[6]. Polovich showed that the incidence of leukemia
among exposed nurses was 10 times higher, and the
incidence of non-Hodgkin lymphoma among pharmacy
technicians was 3.7 times higher, than in the control
[9]. Cieglicka et al. (2016) found that staff working in
cytostatic environments noted excessive lacrimation,
dry eye, redness and itchy eyes, skin and mucous mem-
brane irritation, increased eyebrow and eyelash pro-
lapse, abnormalities of the heart rate, and nausea [10].
Exposure to cytostatics may also evoke allergies, hair
loss, liver or kidney damage as well as respiratory dis-
eases such as asthma, allergic rhinitis and nasal ulcer-
ation. Additionally, fertility issues, carrying pregnancy
to term, severe fetal defects, non-neoplastic hematopoi-
etic system diseases, leukemia and lymphomas may
occur [10-13].

Cytostatics most frequently enter the human body
through the respiratory system and the skin [14]. Expo-
sure to the drugs may take place during such nursing
procedures as assigning and administering cytostat-
ics in the form of pills or tablets, opening ampoules,
bleeding syringes, and applying and ceasing intravenous
infusions. During these activities cytostatics diffuse
into the air and enter the respiratory system. Expo-
sure at work may also occur while cleaning surfaces
used for preparing cytostatic drugs [15-17]. Touching
patients who receive the drugs, contact with their bod-
ily fluids, as well as every day bed linen change (which
comes in contact with these fluids) can all be hazard-
ous [12,18-20].

The negative exposure of nurses to cytostatic drugs
may be minimized by following safety measures and
work hygiene practices while preparing, administering,
and storing them. These regulations must be applied
to the process of equipping the rooms for preparation
of cytostatics properly, controlling the equipment used
while preparing and administering the drugs, dispos-
able PPE use by all employees, prohibiting any food
and drink consumption and smoking in the premises,
and proper processing of contaminated areas, patients’
underwear and their bed linen [20,21]. Previous stud-
ies showed that nurses, despite negative effects of
these drugs on the human body, not always obey work
safety regulations [22-25]. Taking into consideration
the above, this study aims to assess the awareness of
nursing staff, who come into direct contact with cyto-
static drugs professionally, on the use of PPE.

The results collected in this study may have a posi-
tive impact on work safety conditions among nurses who
have a direct contact with cytostatic drugs by identify-
ing the areas requiring educational intervention. The
results will also determine the degree of negligence and
the reasons of insufficient usage of the PPE by staff.

AIM OF THE STUDY

The aim of the study was to evaluate the awareness
of nursing staff in direct contact with cytostatic drugs
on the use of personal protective equipment, in par-
ticular determining: (1) the measures undertaken by
the employer to minimize the risk of exposure to cyto-
static drugs, (2) the frequency of PPE use by staff, and
possible reasons for not using them, (3) the frequency
of applying alternative methods aimed at minimiz-
ing the negative effects of antineoplastic agents. The
study also sought to determine whether or not a cor-
relation exists between variables such as age, level of
education, work experience, and applying safety meas-
ures while working with cytostatics.

MATERIAL AND METHODS

Study design

Observational research was carried out among the
nursing staff who have direct contact with cytostat-
ics at work.

Settings

The research was conducted between 2018-2019
in five hospitals throughout Poland which used cyto-
statics, including four hospitals in the Opolskie Region
and one in the Greater Poland Region. Approval was
granted by The Bioethics Committee at Opole Medical
School (NR 114/P1/2018). The study was carried out in
the spirit of the Declaration of Helsinki dated on 1975
and amended in 2013 as well as Good Clinical Practice.

Participants

The research surveyed 101 nurses who have direct
contact with cytostatics at work and knowingly approved
of taking part in the procedure; completing the ques-
tionnaire implied approval of participation.

Data sources/measurement

The research was conducted according to a diagnos-
tic survey method with the use of the author’s original
questionnaire which consisted of 21 closed questions.
Questions 1 to 7 concerned socio-demographic data,
work experience, and form of employment. Questions
8 and 9 concerned the usage of cytostatic drugs at work
and the frequency of their administration. Other ques-
tions dealt with professional training organized by the
employer, supervision of the staff while at work, and
providing staff with PPE (questions 11-15). To enter the
data on the protection of nurses, the following questions
were used: Do you properly protect yourself against the
exposure to cytostatics? (g. 10), Do you or your colleagues
eat or drink in the rooms where cytostatics are prepared
or stored? (g. 16), How often do you use listed means of
PPE while working with cytostatics? (q. 17). Question
17 included 10 different means of PPE and the respond-
ent could choose between four levels indicating the fre-
quency of their usage (always, often, sometimes, never).
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Questions 16 and 20 examined the methods of
minimizing the negative effects of cytostatics applied
by the respondents. Question 19 probed the degree of
awareness of the risks and possible complications while
working with antineoplastic agents among the nurs-
ing staff. Responses to three statements were gathered
using a 5-point Likert scale (I definitely agree, I rather
agree, I don’t have an opinion, I don’t agree, I definitely
disagree). Furthermore, the respondents were asked to
list the activities during which, in their opinion, the
exposure takes place (q. 21).

Statistical methods

For quantitative variables, normal distribution was
obtained, whereas, for qualitative ones, numbers and
percentages were calculated. The quantitative variables
such as age, overall work experience and current work
experience (the duration of cytostatic drug exposure)
did not follow normal distribution, which was verified
with the use of Shapiro — Wilk’s test. For the variables
which did not display normal distribution, median,
maximum and minimum values were shown. The ver-
ification of the hypothesis was conducted with the use
of Chi-squared test, Fisher’s test, Spearman’s rank cor-
relation coefficient and adjusted contingency factor
Pearson’s chi-squared test.

Microsoft Excel 2010 and online calculators were
used to calculate the data such as Rho-Spearman’s cor-
relation coefficient [26], Chi-squared test [27] and Sha-
piro - Wilk’s test [28].

RESULTS

Descriptive data

The median age of the respondents’ was 45 (min-
max; 22-63), the vast majority of whom were female
(98; 97.03%). Regarding educational qualifications, most
respondents were university graduates (60; 59.40%), 41
(40.59%) had completed a 3-month professional course
in oncology, 23 (22.77%) had done a fully-qualifying
course, and 18 nurses completed a 2-year specialization
in this field. A substantial majority of all the nurses
(77, 66.33%) had worked in their profession for more
than 16 years prior to examination. Most of them worked
with cytostatic drugs from 6-15 years (34; 33.66%), with
asignificant majority of them using the drugs on an eve-
ryday basis, at each shift (64; 63.37%). They also added
that drip infusion is the most common route of drug
administration (98; 97.03%) for their patients (Tab. 1).

Employer’s activities aimed at minimizing
the risk associated with the exposure to
cytostatic drugs

Most employees (63; 62.38%) claimed to be pro-
vided with a sufficient training on protective measures
against the harmful effects of cytostatics; 37.62% of
the respondents (n=38) noticed some shortages in this

Table 1. Characteristics of respondents n=101.

Variables N % Me (min-
max)
18-30 15 |14.85
Ace. vears 31-40 14 |(13.86 45 years
gy 41-50 46 |4554| (22-63)
more than 50 26 |25.74
Woman 98 |97.03
Gender
Men 3 2.97
secondary vocational | 41 |40.59
higher - undergradu- 38 |37.6
X ate studies
Education hizher ed -
igher e ucation - 29 |91.78
master’s degree
PhD degree 0 | 0.00
tspeuahst course 41 | 4059
in oncology
Postgraduate quah.f ication coursein | g | 5, 77
X the field of oncology
education logical
oneoogica 18 [17.82
specialization
no training 31 |30.69
. 0-5 years 17 |16.83
Work experi- 6-15 years 17 |16.83 22 years
ence in the (6 months —
; 16-25 years 31 |30.69
profession 42 years)
more than 25 years 36 |35.64
0-5 years 28 |27.72
Work experience 6-15 vears 34 |33.66 13 years
in the current i - (6 months —
16-25 years 23 |22.77
workplace 40 years)
more than 25 years 16 |15.84
at each duty 64 |63.37
Fr.equency of several times amonth | 29 |28.71
using cytostat- -
. twice a month 2 | 1.98
ics at work
once a month 6 | 594
The form of the | drip infusion 98 |[97.03
most frequently Injection 22 [ 21.78
administered
R drug for oral
cytostatics in administration 29 12871
the current
workplace Other 0 | 0.00

Legend: Me - median, min - minimum, max - maximum

matter. Responses regarding supervision of staff on the
use of protective measures at work appeared to be very
much alike - 65.35% (n=66) confirmed that supervision
in their workplaces worked well, but 34.65 % (n=35)
claimed it did not exist at all. The majority of respond-
ents (79; 78.22%) believed that their employers provided
them with a sufficient number of the PPE. However, 22
of them (21.78%) claimed quite the opposite (Tab. 2).

Application of PPE by nurses

The examinees (89; 88.12%), in general, agreed that
being exposed to harmful cytostatics as a nurse consti-
tutes a serious issue at work. They also confirmed that
coming into contact with these drugs creates a real risk
of health complications among nurses (85; 84.16%).
According to the staff, the activities which endanger
them the most are physical contact with patients’ bod-
ily fluids (69; 68.32%) as well as preparing and admin-
istering the drugs (62; 61.39%). The least dangerous
activities were identified as transportation of drugs
to the ward (9; 8.91%) and discarding contaminated
clothing (19; 18.81%).
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Table 2. Employer’s activities aimed at minimizing the risk associ-
ated with exposure to cytostatic drugs.

N %o 95% CI

Provision of sufficient training by the employer for nursing staff on
issues related to protection against the harmful effects of cytostatics

Yes 63 62.38 52.93 71.82
No 38 37.62 28.18 47.07
Total 101 100.00
Supervising nursing staff regarding their use
of personal protective equipment
Yes 66 65.35 56.07 74.63
No 35 34.65 25.37 43.93
Total 101 100.00

Ensuring by the employer sufficient number of all types
of personal protective equipment for nursing staff

Yes 79 78.22 70.17 86.27
No 22 21.78 13.73 29.83
Total 101 100.00

Encouraging nursing staff
to use personal protective equipment during their work

Yes 79 78.22 70.17 86.27
No 22 21.78 13.73 29.83
Total 101 100.00

Legend: n - number, CI - confidence interval

Uniform was “always” used by 34.65% of respond-
ents (35), waterproof apron with long sleeves — 15.84%
(n=16), gloves — 89.11% (n=90), two pairs of gloves
- 14.85% (n=15), thicker plastic gloves intended for
work with cytostatics — 41.58% (n=42), cap - 29.70%
(n=30), safety glasses - 23.76% (n=24), surgical mask -
31.68% (n=32), half-mask - 10.89% (n=11) and safety
shoes — 25.74% (n=26). Safety shoes were “never” worn
by 58.42% (n=59) of respondents while working with
cytostatic drugs, long-sleeved waterproof uniforms
- 53.47% (n=54), a half mask - 49.50 (n=>50), safety
glasses — 34.65% (35), two pairs of gloves — 33.66%
(n=34), special thicker plastic gloves recommended
at work with cytostatic drugs - 31.68% (n=35) and,
finally, the same number of the examinees never used

appeared to be the discomfort using PPE (48; 47.52%),
inaccessibility of PPE (39; 38.61%) and patients’ anxi-
ety while using PPE (37; 36.63%) (Fig. 1).

Alternative prophylactic activities aimed
at minimizing the risk associated with
exposure to cytostatics

Alternative procedures aimed at minimizing the risk
associated with exposure to cytostatic drugs included
frequent, regular airing of patients’ rooms (72; 71.29%),
avoiding any food and drink consumption in the areas
where cytostatics are prepared and stored (64; 63.37%),
and checking prepared cytostatic solution containers
for any leakage or tightness (55; 54.46%). Respondents
also noted the following, less frequent, activities: taking
ashower after a shift (22;21.78%), and consuming a signif-
icantvolume of liquids during shifts (29; 28.71%) (Tab. 3).

Table 3. Alternative methods used by the staff in order to mini-
mize the negative impact of antineoplastic agents on their bodies.

Alternative activities n % 95% CI

Frequent airing of the patients’

1. 72 |71.29 | 62.46 | 80.11
rooms
Avoiding any food and drink

9 consum;.)tlon in the area where 64 | 633715397 72.76
cytostatic drugs are prepared and
stored

3 Checking prepared solution contain- 55 | 54.46 | 44.74 | 6417

ers for any damage or leakage

Checking infusive apparatuses used
4. | for cytostatic infusions for any 52
damage or leakage

51.49|41.74 | 61.23

Washing contaminated hospital

> clothing in the hospital laundry 50 | 49:5039.75 59.26
6. Frequen'? airing of cytostatics 45 | 44.55 | 34.86 | 54.25
preparation rooms
Changing disposable gloves at least
7. | every 30 min. while working with 37 |36.63 |27.24 | 46.03

cytostatics

Daily change of hospital uniforms 35 |34.65|25.37|43.93

9. | Drinking a lot of fluids during shifts | 29

any head protection in the form of caps. 28.71119.89 | 37.54
The most common reason for not using PPE waslack 10. | Showering after shifts 22 |2178]1373|29.83
of time (72; 71.29%). Some other significant findings Legend: n - number, CI - confidence interval
I do not think that personal protective equipment is necessary 4.95%
I don't think personal protective equipment is effective protection 9.9%
due to lack of time 71.29%
I have not been trained in the use of personal protective equipment 13.86%
personal protective equipment is uncomfortable to use 47.52%
personal protective equipment makes it difficult to perform activities 29.70%
personal protective equipment is not always available in the workplace 38.61%
other collaborators do not use personal protective equipment 24.75%
the fear that my colleagues will think I'm overly cautious 13.86%
personal protection equipment is too expensive 8.91%
patients are concerned when I give them medicines 36.63%
using personal protective equipment 0270
0% 10% 20% 30% 40% 50% 60% 70% 80%

Figure 1. Reasons for not using PPE by nursing staff while working with cytostatics.
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Undertaking protective measures while
working with cytostatics vs. age, level of
education and work experience of the staff

As age of respondents increased:

— self-assessment of the correct use of PPE dur-
ing exposure to cytostatics increased (C=0.60,

p<0.001)

- the frequency of eating meals in rooms with cyto-

statics decreased (C=0.43, p=0.013)

- the frequency of using PPE during exposure to
cytostatics increased (r,= 0.27, p=0.032) (Tab. 4).
As thelevel of education increased, self-assessment
on the proper use of PPE during exposure to cytostat-
ics decreased (C=0.38, p<0.001) (Tab. 4).
As the number of years of work in nursing increased:

Table 4. Selected variables versus nursing staff activities related to occupational exposure to cytostatics.

The age of respondents and self-assessment of the proper use of personal protective equipment
during occupational exposure to cytostatics
Yes No Sum *Adjusted contingency factor
Age Chi? | Pvalue Pearson’s C. /**Spearman’s rho
N % n % (n) . -
correlation coefficient
18-30 years 40 9 60 15
31-40 years 10 71 4 29 14
41-50 years 43 93 3 7 46 | 22.98 | <0.001 0.60"
>50 years 23 88 3 12 26
Sum (n) 82 19 101
Age of respondents and eating in rooms with cytostatics
Yes No
Age N % o % Sum(n)
18-30 years 5 33 10 67 15
31-40 years 4 29 10 71 14 10.79 | 0.013 0.43*
41-50 years 6 13 40 87 46
>50 years 0 0 26 100 26
Sum (n) 15 86 101
Age of respondents and frequency of using PPE during work exposure to cytostatics
Age Never sometimes often always Sum
n (%) n (%) n (%) n (%) )
18-30 years 8 (53) 5 (33) 1(7) 1(7) 15
31-40 years 3(21) 9 (64) 2(14) 0(0) 14 18.25 | 0.032 0.27**
41-50 years 6 (13) 18 (39) 18 (39) 4(9) 46
>50 years 4 (15) 11 (42) 8 (31) 3(12) 26
Sum (n) 21 43 29 8 101
The level of education and self-assessment of the proper use of personal protective equipment
during occupational exposure to cytostatics
. Yes No
Level of education N % o % Sum(n)
secondary education 37 90 4 10 41
bachelor degree 32 84 6 16 38 946 | <0.001 0.38°
master degree 13 59 9 41 22
Sum (n) 82 19 101
Educational level and eating meals in rooms with cytostatics
. Yes No
Level of education N % a % Sum(n)
secondary education 2 5 39 95 41 .
bachelor degree 8 21 30 79 38 546 0.065 0-29
master degree 5 23 17 77 22
Sum (n) 15 86 101
Work experience and self-assessment of proper protection against the negative effects of cytostatics
. Yes No
Work experience - % - % Sum(n)
0-5 years 7 41 10 59 17
6-15 years 15 88 2 12 17 21.46 | <0.001 0.532*
16-25 years 28 90 3 10 31
more than 25 years 32 89 4 11 36
Sum (n) 82 19 101
Work experience and the frequency of eating meals and drinks at the place of preparation and administration of cytostatics
X Yes No Sum
Work experience a % a % )
0-5 years 6 35 11 65 17
6-15 years 4 24 13 76 17 9.75 0.02 0.377*
16-25 years 3 10 28 90 31
more than 25 years 2 6 34 94 36
Sum (n) 15 86 101

Legend: * Corrected Pearson C contingency coefficient, ** Spearman rho correlation coefficient.
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— staff self-assessment in terms of proper protec-
tion against the negative effects of cytostatics
increased (C=0.532, p<0.001)

- the frequency of eating meals and drinks at the
place of preparation and administration of cyto-
statics decreased (C=0.377, p=0.002) (Tab. 4).

DISCUSSION

Key results

This study shows that the older, more educated, and
more experienced the nursing staff, the more frequently
they use all the protective measures while working with
cytostatics and, consequently, the higher their aware-
ness of using PPE. Staff did not use PPE mainly because
of lack of time for such procedures during their shifts,
some discomfort resulting from using PPE or, finally,
because of not being provided with sufficient PPE by
their employer. Although staff were highly self-aware
of proper self-protection against exposure to cytostat-
ics, it was observed that usage of PPE was incomplete
or improper e.g. staff used interlining uniforms or sur-
gical masks.

Interpretation

It is employers’ responsibility to inform their
employees about sources of exposure to agents which
have cancerous or mutagenic properties, familiariz-
ing them with potential health consequences, hygiene
requirements critical to minimizing exposure to dan-
gerous substances, informing them about the necessity
of using PPE, as well as providing them with appropri-
ate PPE in order to minimize the risk of the exposure
to these agents [19,29]. However, this study demon-
strated that approximately 38% of respondents noticed
some shortages in training on protective measures
while working with harmful substances, and almost
22% claimed that their employers does not provide
them with sufficient PPE. Kyprianou et al. (2010) found
that only 33% nurses reported having received special-
ized training [23]. Boiano et al. (2014) indicated that
the main reasons for not using PPE while administer-
ing antineoplastic drugs included not being provided
with a sufficient amount of specialized gloves (31%),
lack of waterproof uniforms (13%) and lack of masks
protecting the airways (15%) [25]. Coupled with this,
education on the usage of cytostatics is essential; this
was highlighted by Rai et al. (2015) who applied two
tests (pre and post training of nurses) to illustrate the
importance of education. The mean participant score
on the safe handling of cytotoxic drugs was 35.3 in the
pre-test, significantly increasing to 83.7 in the post-
test after an educational intervention (p<0.001) [30].

In this study, despite high awareness surrounding
the use of proper protection against exposure to cyto-
static drugs, many respondents appeared to have used
PPE in an incomplete or inappropriate way. Most of them
(90; 89.11%) used gloves most frequently. Although an

interlining uniform does not provide proper protec-
tion, as it does not have liquid-proof properties, it was
declared to have been used by 34.65% (n=35) of the
nurses at any time. In contrast, only 15.84% (n=16)
claimed to have always used a long-sleeved, waterproof
uniform designed specifically to work with cytostat-
ics while working in hazardous environments. Despite
the fact that a surgical mask does not protect against
gases, fumes and sprays, it was always used by 31.68%
(n=32) of the surveyed. On the contrary, a half mask,
recommended for such tasks, was worn by only 10.89%
(n=11) of the respondents. Cieslicka et al (2016), in
their research among nurses in hospitals in Lubel-
skie Province, found that during the administration
of cytostatic drugs, staff used disposable gloves (83%;
n=66), disposable interlining uniforms (64%; n=51),
and face masks (61%; n=49). They less frequently used
PPE such as protective glasses (36%; n=29), head caps
(33%; n=26) and two pairs of disposable gloves (20%;
n=16). Only 11% (n=9) declared to have used dispos-
able uniforms [10]. Kim et al. (2019) found that only
24.1% of nurses showed high adherence to standard
guidelines, while 58.3% and 17.7% reported moder-
ate and low adherence, respectively. Nurses reported
very low adherence to ‘wearing protective eye gear’
(6.7%) and ‘wearing protective clothing’ (13.3%). In
this study, protective clothing was always worn by
116 (13.3%) of the nurses, hand protective equipment
was used by 683 (78.3%) of the respondents, eye pro-
tection gear by 58 (6.7%) of them, and a group of 390
nurses (44.7%) declared to have always worn protec-
tive respiratory gear [31]. Research conducted in Cyprus
showed that most participants reported high levels of
compliance with the use of personal protective equip-
ment such as gloves and protective gowns (95.4%, and
84.5%) during reconstitution of antineoplastic agents,
respectively [23]. In contrast, Colvin et al. (2016) com-
pared questionnaire responses to their own observa-
tions and observed that 75% of them used two pairs of
gloves while applying chemotherapy to their patients.
The researchers also noted that other indicators of pro-
tective behaviors were lower than declared during the
survey [24]. The results clearly demonstrate the need
for constant supervision of staff in order to increase
safety during chemotherapy procedures. Our research
shows that 34.65% (n=35) of respondents highlighted
the existence of any supervision during cytostatic pro-
cedures. The study did not include questions on the
form of monitoring. Therefore, further studies should
likely concentrate on this aspect.

This research showed that, during the exposition
to cytostatics, respondents never used protective foot-
wear (59; 58.42%), long-sleeved, waterproof uniforms
(54; 53.47%), half masks (50; 53.47%) or protective
glasses (35; 34.65%); lack of time was identified as
the main reason for not applying PPE. Krzemiriska
et al. (2016) found haste (36; 38%) and duty overload
(45; 48%) as the most frequent reasons for it, while
a group of 16 nurses (17%) indicated the disregard of
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danger as the main cause [11]. Such factors as duty over-
load, shortages of staff, haste, exhaustion, and disre-
gard of dangers were also found as the reasons for not
using the PPE in Bilski’s study [22]. Their research, along
with ours, also mentioned patients’ anxiety as the rea-
son for not using the PPE. To conclude, patients need
to be educated on the necessity of using such measures
by nursing staff.

The study also asked the respondents to identify
other methods used to minimize the influence of cyto-
static drugs on their bodies. They most often mentioned
frequent airing of the patients’ rooms (72; 72.29%).
A group of 63.7% (n=64) of respondents followed the
legal regulations regarding the prohibition of any food
and drink consumption in the rooms where cytostatic
drugs are prepared, administered or stored. In order
to protect themselves, 51.49% (n=>52) of them checked
infusion apparatuses for their leakage properties. It is
highly concerning that only 49.5% (50) of the nurses
decided to wash their contaminated uniforms and cloth-
ing in the hospital laundry, which suggests that the
rest of them took them to their homes. The research by
Cieélicka et al. (2016) found that 86% of staff (n=83)
frequently performed airing of the chemotherapy prep-
aration and patients’ rooms, while 82% (n=80) of them
checked preparations for any leakage or damage. How-
ever, a much smaller group, in comparison to our study,
declared washing contaminated clothing at home (12%)
[10]. Boiano’s study was similar to Cieslicka’s in this
aspect [10,25]; this suggests that this study yielded
poorer results than those previously reported.

In our study, we asked the nurses to identify the
activities, which in their opinions, are the most danger-
ous when the staff might be exposed to cytostatics. They
most frequently indicate that contact with patients’
bodily fluids (69; 68.32%), preparing and administer-
ing the drugs (62; 61.39%) and, finally, administer-
ing tablets (46; 45.54%). In the study performed by
Krzeminska et al. (2016), only 6% of the respondents
indicated the direct contact with patients’ bodily fluids,
whereas they named the most dangerous procedures as
drug preparation (60%) and starting intravenous infu-
sions (55%) [11]. In contrast, Jeong et al. (2015) found
switching cytostatic infusions (92; 21.6%) and discard-
ing cytostatic waste (88; 20.7%) as the most hazardous
procedures [32].

Generalizability

The results obtained in this study suggest that
not only lack of time can be blamed for not using PPE.
Incomplete and improper usage of PPE among staff
suggests some shortcomings in their knowledge on
work safety measures and work hygiene while prepar-
ing, administering, and storing cytostatic drugs. These
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ABSTRACT

Background: Craniocerebral injuries are one of the most common causes of mortality and disability in Poland.
The treatment of patients who are in an intensive care unit is based primarily on stabilizing the patient’s gen-
eral condition as well as basic duties according to the patient’s functioning.

Aim of the study: The aim of this study is to demonstrate the importance of early rehabilitation and the role
of physiotherapy in recovery after craniocerebral trauma.

Case report: The subject was an 18-year-old patient who suffered craniocerebral trauma as a result of a road
accident. After losing consciousness, he was in the intensive care unit, where he was placed on a medical venti-
lator. A properly selected physiotherapeutic procedure was performed. Passive exercises, contracture correction
and appropriate positioning were used. To prevent pressure sores, anti-bedsore prophylaxis was implemented.
Respiratory therapy played a key role. The goal of respiratory physiotherapy was to improve respiratory func-
tion by maintaining proper lung ventilation, increasing chest and diaphragm mobility along with maintaining
the efficiency of respiratory muscles, as well as stimulating effective coughing and evacuation of secretions.
The NDT-Bobath concept was used as therapy for spastic tension. The goal of the therapy was to get rid of path-
ological movement patterns and replace them with physiological patterns. The PNF method, classical and lym-
phatic massage, polysensory stimulation and music therapy were also used.

Conclusions: Early and comprehensive rehabilitation in a patient after craniocerebral trauma is extremely impor-
tant and determines therapeutic effectiveness. Comprehensive therapy and care are able to prevent a number
of complications that threaten the patient as a result of immobilization.

KEYWORDS: craniocerebral trauma, coma, rehabilitation

BACKGROUND

Craniocerebral trauma is an important cause of
mortality and disability in Poland. The development
of diagnostics and therapies for craniocerebral trauma,
whose incidence rises along with the development of
communication, industry, as well as with increased
gunshot wounds and recreational sports practition-
ers, leads to the most difficult rehabilitation problems.
People who have been seriously injured are hospital-
ized [1]. In highly developed countries, craniocerebral
injuries are the most common cause of death among
the population in the first four decades of life. Treat-
ment of trauma patients requires accurate decision-
making and high professional qualifications. Patients

with multi-organ injuries are managed by a multi-dis-
ciplinary team composed of specialists from various
fields of medicine [2,3].

Treatment of patients who are in the intensive care
unit is initially based on stabilizing the patient’s gen-
eral condition and restoring basic physical perfor-
mance. For patients who have limited contact,
rehabilitation therapy should additionally combine
sensory channel stimulation and advanced functional
mobilization using neurophysiological methods, in
addition to the use of posture positions, passive exer-
cises and respiratory mobilization. The goal is also
to improve basic life functions such as breathing and
swallowing [4,5].
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Physiotherapeutic management of a patient after craniocerebral trauma in the intensive care unit — a case report

Returning to the best possible fitness involves
organizational, psychological, medical, social and edu-
cational activities. The whole range of physiotherapeutic
activities is aimed at supporting the process of natu-
ral regeneration, as well as the elimination of mental
and physical effects of the disease [6].

AIM OF THE STUDY

The aim of this study is to demonstrate the impor-
tance of early rehabilitation and the role that phys-
iotherapy plays in the recovery of patients after
craniocerebral and multiorgan injuries.

CASE REPORT

The subject of this study is an 18-year-old patient
who suffered a craniocerebral trauma secondary to

a road accident. As a result of this incident, he was
sent to the Hospital Emergency Department of the
University Clinical Hospital in Opole, where he lost
consciousness and was transferred to the intensive
care unit. The coma lasted for about six weeks. At
that time, the patient was intubated and then put on
amedical ventilator (respirator). During the full loss of
consciousness, he was under the care of many special-
ists. Intensive pharmacological treatment was imple-
mented. In addition, specialist rehabilitation was
carried out throughout this period to support basiclife

processes.
Due to open fractures in both femurs, external sta-
bilization was required (Fig. 1-2).
Later, anastomosis with the intramedullary nail
was performed (Fig. 3-4).
There was also a fracture of the left ninth rib accom-
panied by bilateral lung contusion. In addition, an ocular

Figure 1. X-ray of the femur after external
stabilization [authors’ image].

Figure 2.External stabilization after bilateral femoral frac-
ture [authors’ image].

Figure 3. An X-ray of the femur
after surgery with intramedullary
nail [authors’ image].

Figure 4. The condition of the lower extremities after surgery using an intramedullary nail [authors’ image].
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hematoma of the left eye was present. A tracheostomy
was also required.

The patient developed spastic tension affecting the
upper and lower limbs (Fig. 5-6).

Figure 6. Spastic tension in the feet [authors’ image].

A properly selected physiotherapeutic procedure
has been implemented. Passive exercises, contracture
correction and appropriate positioning were used. This
prevented the development of muscle contractures and
paresis. During passive exercises, it was important not
to exceed the current range of motion, as dislocation
of joints could occur. Passive exercises were performed
several times a day in two series of 12 movements. The

physiotherapist performed elbow, shoulder, wrist and
hand exercises. Then, ankle and toe exercises were per-
formed. They were also one of the basic anticoagulant
exercises required for comatose patients. In addition,
a higher position of the lower limbs was used to protect
the patient from thrombosis, so that they were above
the level of the heart.

To prevent pressure sores, anti-bedsore prophy-
laxis was used. Every two hours the patient was given
a change of position. It was possible thanks to appro-
priately designed wedges and rollers and the use of anti-
bedsore discs protecting elbows, buttocks, hips, knees,
ankles and heels. In addition, the patient was placed
on an anti-bedsore mattress, which prevented exces-
sive pressure on the areas most vulnerable to pressure
sores. The patient was monitored daily in areas prone
to pressure sores. The whole-body toilet, maintaining
high hygiene standards, keeping the patient’s bed clean
and ventilating the room was also very important. Due
to such care, bedsores were fully prevented.

The bronchial toilet was another aspect of the treat-
ment process. The patient’s lungs were patted in indi-
vidual segments. This was followed by suction and
removal of residual secretion by an electric suction
device. The frequent bronchial toilet provided airway
patency, optimal gas exchange conditions, and acted
as infection prevention.

Respiratory therapy played a key role [7]. The goal
of respiratory physiotherapy was to improve respira-
tory function by maintaining proper lung ventilation,
increasing chest and diaphragm mobility along with
maintaining the efficiency of respiratory muscles, as
well as stimulating effective coughing and evacuation
of secretions. The patient worked on increasing three
dimensions of the chest: upper-lower by lowering the
diaphragm, anteroposterior through contraction of
the external intercostal muscles located between suc-
cessive ribs from I to V, as well as transverse, causing
contraction of intercostal muscles located between suc-
cessive ribs from VI to X.

Chest springing was applied, which consisted of
compression of the lower part of the chest during exha-
lation and sudden release of the pressure at the begin-
ning of inspiration (Fig. 7).

Figure 7. Chest springing technique [authors’ image].

By introducing the forced exhalation technique,
secretions from the upper respiratory tract were
removed. Effective exhalation was also worked upon.

Turning the diaphragm movement on by blocking
it was a great technique (Fig. 8). The therapist placing
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Figure 9. Mobilization of the diaphragm - the final stage [authors’ image].

the patient’s wrist on the
diaphragm blocked the dia-
phragm when he inhaled.
Then during exhalation, it
was still maintained. With
each breath, the range
of movement increased
(Fig. 9).

Then, the rib part of the
diaphragm was mobilized.
The chest opening tech-
nique was performed in
a lying position backwards
or lying sideways (Fig. 10).
Following the chest open-
ing technique, the chest

closing technique was used Figure 10. The chest opening technique  Figure 11. The chest closing technique [authors’ image].
(Fig. 11). while lying on its side [authors’ image].
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The patient did not have serious respiratory com-
plications due to chest physiotherapy. Classic massage
was also used in the therapy. The aim of the massage
was to improve the blood supply and nutrition of tis-
sues, accelerate the removal of unnecessary metabolism
products, relax excessively contracted muscles, improve
muscle flexibility, stimulate flaccid muscles as well
as reduce and eliminate tissue adhesions and scars.

Alternately with classical massage, lymphatic
massage was used. [t improved the outflow of lymph,
thanks to which edema of the upper and lower limbs
was reduced.

The patient’s upright standing required special cau-
tion. It started in a bed with high support, gradually
increasing the angle of inclination and at the same time
extending the duration of the vertical position. The
next and more advanced stage involved sitting with the
lowered lower limbs (Fig. 12). The moment of upright-
ing required continuous monitoring of pulse and blood
pressure as well as a careful observation of the patient.

It was important to carry out global, complex move-
ments, involving all components, which was achieved
by the usage of PNF patterns. Early rehabilitation using
the PNF method is effective in patients with neurolog-
ical disorders, including patients in a coma and in the
intensive care unit [4,8]. Before implementing this type
of therapy, it was very important to know the range
of mobility of individual joints to avoid later compli-
cations. Due to femoral fractures, the lower limb and
pelvic patterns were not used, only the upper limb and
torso patterns.

The NDT-Bobath concept was used as a therapy for
spastic tension. The goal of the therapy was to get rid
of pathological movement patterns and replace them
with physiological patterns. Basic activity was moni-
tored by mobilizing the sternum in bed, which prepared
the extensors of the pelvis and lower limbs for fulfilling
their body support function. The derotation of the lower
trunk is one of the methods inhibiting lower limb spas-
ticity. It was performed by stretching the spine extensor
and multifiber muscles. The patient was then prepared
to move from lying on their back to lying on their side
and then sitting. This therapy improved abdominal
oblique muscle control while silencing the overactive
torso extensors. The therapist mobilized the greater
round muscle in both upper limbs to prevent these
muscles from working properly. An inhibition tech-
nique was also used to fight the spastic muscles of the
wrist flexors and flexor digitorum longus. Hand therapy
was conducted in order to inhibit finger flexor spastic-
ity while preparing the hand for opening. The work of
the upper limbs on supportive activity in closed chains
also played a key role in the process of recovery. In addi-
tion, the physiotherapist activated the patient’s torso
[9]. Thanks to NDT-Bobath therapy, contractures did
not consolidate and muscle spasticity decreased.

Rehabilitation also involved the use of polysen-
sory stimulation. Stimulation through auditory, olfac-
tory, visual, gustatory and tactile stimuli provided the
possibility of global and multi-sensory shaping of the
given concept image. The patient’s relatives were also
involved in rehabilitation. The family tried to talk about

Figure 12. Patient during upright positioning - sitting down with lower limbs down [authors’ image].
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moments spent together and motivating the patient to
fight for life. Ensuring a calm, supportive environment
was of great importance: talking to the patientin a gen-
tle voice, reading, informing him about every activity
performed on the patient. Music therapy was also used
by playing music he was known to like.

The patient, being comatose, did not show any activ-
ity or any ability to perceive. He did not respond to any
stimuli. This condition lasted for about six weeks. After
this time, small but noticeable signs of consciousness
began to appear. Then we managed to make contact
with the patient. He opened his eyes, began to show his
first limb movements, and understood the questions
asked, and articulated short, slow answers.

The positioning, exercises and neurophysiological
methods still played an important role in the rehabil-
itation, which helped to avoid large distortions in the
musculoskeletal system and assisted in the appropri-
ate response. It was important to work in higher posi-
tions such as sitting down due to reduction of muscle
tone, coordination and body posture. The key role was
to work on endurance.

After the patient regained consciousness, preven-
tion of breathing, swallowing and speech disorders
became important. Starting early speech therapy was
crucial as it helped to avoid the development of abnor-
mal movement habits of the articulatory apparatus
and non-physiological speaking habits. It also helped
to eliminate drooling as well as lockjaw that could be
a threat to the patient.

The next focus of the therapy was stimulation of
memory, attention, perception, thinking and work on
the emotional and motivational sphere. Short, simple
instructions were directed to the patient to avoid situa-
tions where excessive information flow into the patient
would result in confusion and gradual withdrawal from
social interactions.

The patient is currently in the Opole Rehabilita-
tion Center in Korfantéw, where further rehabilitation
was undertaken. Kinesiotherapy, physical therapy and
rehabilitation pool exercises were introduced. Thanks
to systematic rehabilitation, the patient has already
started to take the first steps with the help of crutches.
In addition, the patient attends occupational therapy
and speech therapy classes.

DISCUSSION

The described patient underwent early comprehen-
sive rehabilitation, taking into account the patient’s con-
dition after multi-organ trauma. Various physiotherapy
methods were used, such as passive exercises, position-
ing, respiratory therapy, classical and lymphatic mas-
sage, PNF method, the Bobath concept, and polysensory
stimulation. In addition, music therapy was used. The
patient’s condition has improved significantly thanks
to early and appropriate rehabilitation.

According to Arias-Fernandes et al., early rehabil-
itation in the intensive care unit is associated with an

increase in functional fitness and muscle strength,
improved walking distance and a better perception of
the quality of life related to health [10].

Mandel et al. believe that whilst undertaking phys-
iotherapy during the time of regeneration and compen-
sation, the type of therapy introduced and its intensity
should be selected appropriate to the patient’s current
condition and the etiology of the disease. In order to
achieve improvement in the functioning of the patient,
rehabilitation should be carried out systematically. At
alater stage, in addition to early management elements
such as passive exercises and respiratory, special meth-
ods in physiotherapy, e.g., PNF and NDT Bobath meth-
ods, should be successively introduced. In the fight
against spasticity, music and art therapies are widely
used. Relaxation exercises are also important elements
of therapy [11]. During work with the presented patient,
therapists focused on multifaceted action and used most
of the available methods in such cases.

The patient’s big problem was muscle spasticity.
Therefore, various physiotherapeutic and neurophys-
iological methods were used in therapy. Kalinowska
and Kulak observed that in the fight against spastic-
ity biomechanical aspects including movement therapy
or kinesiotherapy, physical factors or physical therapy,
chemical factors offered by pharmacotherapy as well as
surgical methods should be taken into account. Such
alarge number of therapeutic methods ensures an indi-
vidual therapeutic approach to each patient struggling
with spasticity [12].

Music had a beneficial effect on the described
patient. He heard his favorite songs. Bukowska and
Konieczna in their research have proved that music
therapy through its multifaceted activity is increasingly
used in many branches of medicine, including neurol-
ogy. It very effectively supports basic therapy in dis-
eases or disorders resulting from damage to the nervous
system and in the treatment of cognitive, movement
and sensory disorders [13].

For a patient in a coma, it is important to con-
nect with the environment, speak to him in a calm
voice and inform about the activities performed. The
case study presented by Tapson et al. shows the great
power of conversation with an unconscious patient and
proves that the sense of hearing functions in coma-
tose patients [14].

CONCLUSIONS

Early and comprehensive rehabilitation undertaken
in a patient after craniocerebral trauma is extremely
important and determines the effectiveness of therapy.

Comprehensive therapy and care are able to prevent
anumber of complications that threaten the patient as
a result of immobilization.

The assumption that a comatose patient is unable
to contact the outside world, but responds to stimuli,
is fully correct. This concept allows the patient’s fam-
ily to be involved in the healing process.
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ABSTRACT

Background: Physical activity is an excellent form of prevention of modern diseases. The most popular form
of physical activity chosen by women is group fitness activities. Women are most likely to focus on exercises for
the lower parts of the body (thighs, buttocks, abdomen). In recent years, dance classes (e.g. Zumba) or exercises
on mini trampolines have become very popular. Regular fitness training contributes to positive changes in the
proportions and body composition.

Aim of the study: The aim of the study was to assess the proportions and body composition of a woman via
a 3-month group fitness training program.

Case report: The study involved a woman aged 26, participating in fitness classes three times a week for a period
of three months. The woman participated in the following training cycle: twice a week (Monday and Wednesday)
in the Jumping Frog interval training on a trampoline; twice a week (Monday and Friday) in ZUMBA® classes;
and once a week (Wednesday) in ABT classes (abdomen, buttocks, thighs). Her height and weight, waist and
hips circumference, and the thickness of three skinfolds (subscapular, triceps, abdominal) were measured. Body
mass index (BMI) and waist to hip ratio (WHR) were calculated and body composition analysis (% of body fat,
lean body mass) was performed. Two measurements were made: the first at the beginning of the training cycle,
the second on completion. After three months of training, there were a decrease in body weight (2.2 kg), BMI
(0.77 kg/m?), waist circumference (4 cm), hip circumference (2 cm), WHR (0.03), subscapular, abdominal and
triceps skinfold (1 mm, 3 mm, 3 mm), body fat (2.6%) and perimeters, and an increase in lean body mass (1 kg).

Conclusions: This study shows a positive effect of fitness training on body proportions and body composition.

KEYWORDS: body composition, group fitness training, woman

BACKGROUND

Regular physical activity is an important element in
the prevention of modern diseases [1-5]. During phys-
ical exertion, blood pressure is reduced, oxygen trans-
port to tissues increases, and venous blood flow to the
heart is facilitated [6].

The World Health Organization (WHO) recommend
that healthy people aged 18-64 do a minimum of 150
minutes a week of moderate aerobic physical activity,
or a minimum of 75 minutes of high-intensity aero-
bic activity. Additional benefits may be obtained with
300 minutes a week of activity [7]. The motivations for
undertaking physical activity vary. This is not only for
health, but in the case of women, systematic training
can contribute to positive changes in body composition

and proportions, including a reduction of fat mass and
an increase in lean body mass, and thus improve the
aesthetics of the body [8-10].

The most popular form of physical activity chosen
by women is group exercise activities. These include
ABT exercises (abdomen, thighs, buttocks) that not only
improve the condition and shape of the figure, but also
help in getting rid of excess body fat, especially from the
lower parts of the body [11]. A relatively new form of
fitness classes use mini trampolines for general devel-
opment training that burns adipose tissue, shapes the
body and improves the condition and releases a large
dose of endorphins. Contraindications for these classes
include pregnancy, discopathy, osteoporosis, cardiovas-
cular diseases (hypertension), as well as balance and
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movement coordination disorders. In turn, ZUMBA® is
a dance class combined with aerobics, which improves
condition and also shapes the figure [12].

AIM OF THE STUDY

The aim of the study was to assess the proportions
and body composition of a woman via a 3-month group
fitness training program.

CASE REPORT

The study involved a 26-year-old woman, an office
worker, who attended five training sessions, three
times a week, for three months. Each training session
lasted 55 minutes. The fitness classes took place at the
Calypso Fitness Opole Turawa Park club. Diet control
was not implemented. The woman participated in the
following training sessions: twice a week (Monday and
Wednesday) in a Jumping Frog interval training class
on the trampoline; twice a week (Monday and Friday)
in ZUMBA® classes; once a week (Wednesdays) in ABT
classes (abdomen, buttocks, thighs).

The following somatic measurements were carried
out at the Opole Medical School in Opole: height and
weight, and waist and hip circumference. Body mass
index (BMI) and waist to hip ratio (WHR) were calcu-
lated. Three skinfolds were measured using an elec-
tronic skinfold caliper: subscapular skinfold, below
the inferior angle of the scapula; triceps skinfold, on
the posterior midline of the upper arm; and abdomi-
nal skinfold. Body composition was assessed as a per-
centage of body fat and lean body mass.

Two measurements were made: the first meas-
urement at the beginning and the second after three
months, at the end of the training cycle. Prior to the
study, the participant was informed about the prin-
ciples and purpose of the study and gave their writ-
ten consent to participate in the study. The approval
of the Bioethical Commission at the Opole Medical
School in Opole was obtained (Nr 20/2017) for con-
ducting the research.

RESULTS

Tab. 1 shows that after three months of fitness
training there was a 2.2 kg weight loss, and thus a BMI
reduction of 0.77 kg/m? Waist and hip circumference
were reduced by 4cm and 2 cm, respectively, and thus
the WHR index was reduced by 0.03. The skinfolds
decreased as follows: subscapular by 1 mm, and abdomi-
nal and triceps by 3 mm. There was also a 2.6% reduction
inbody fat and an increase in lean body mass by 1 kg.

DISCUSSION

There is growing awareness of the impact of phys-
ical activity on health, and so women increasingly use
the services of fitness clubs and spend their free time

Table 1. Characteristics of somatic features and body composition
of a woman before the beginning of the training cycle and after
its completion.

Before the After the
oibes | begingf | cxdot e | D
cycle cycle
Body mass [kg] 59.5 57.3 2.2
BMI [kg/m?2] 20.83 20.06 0.77
Waist circumference [cm] 75 71 4
Hip circumference [cm] 102 100 2
WHR 0.74 0.71 0.03
Subscapular skinfold [mm] 11 10 1
Abdominal skinfold [mm] 16 13 3
Triceps skinfold [mm] 22 19 3
Fat [%] 20.2 17.6 2.6
LBM [kg] 47 48 1

actively [13]. Physical inactivity is a primary contrib-
utor to the obesity epidemic but this may be promoted
or hindered by environmental factors [14]. Understand-
ing the etiology of obesity and identifying preven-
tion mechanisms are a public health priority [15]. The
causes of obesity are multifactorial: genetics [15] and
family history [16], dietary intake [17,18] and physi-
cal activity [18].

Processed foods contribute to obesity [19,20].
Increasingly, the role of the ambient environment has
beenrecognized as a critical element in the obesity epi-
demic [21]. Recent studies show numerous environmen-
tal associations with obesity [22-25]. These factors are
all likely operating in tandem, creating a complex set
of conditions in which obesity persists.

This study showed a positive effect of fitness train-
ing on body composition and proportions, including the
reduction of body weight and body fat, BMI, waist and
hip circumference, and the WHR index. There was an
increase in lean body mass. Similar results were pre-
sented by So et al., who conducted research on middle-
aged women. After twelve weeks of aerobic exercise
the participants showed a reduction in body weight
and fat, waist and hip circumference, and BMI [26]. In
a study of 30 women and two types of training, aerobics
or aerobics combined with peripheral training, there
was a significant reduction in body fat in both groups.
However, the women who undertook aerobic exercise
with peripheral training experienced a greater differ-
ence compared to the aerobic-only group [27]. A study
by Stachon et al. showed that female students who
undertook the highest physical activity (four times
a week) had the least-thick skin-fat folds. In addition,
students who were physically inactive had the highest
body fat content, as well as the lowest lean body mass
[28]. Other studies have shown that the content of adi-
pose tissue decreased in both women and men partici-
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pating in Crossfit® functional high-intensity training
five times a week for two months [29].

According to the WHO recommendations, adults
aged 18-64 should do at least 150 minutes of moder-
ate intensity aerobic activity, or at least 75 minutes of
vigorous intensity aerobic physical activity, per week.
Additional health benefits can be achieved with mod-
erate intensity aerobic physical activity of 300 minutes
or 150 minutes of vigorous intensity aerobic physical
activity, per week. Muscle-strengthening activities
should be done, involving major muscle groups on two
or more days a week. These recommendations are rele-
vant to all healthy adults unless they have specific med-
ical conditions. Adults who currently do not meet the
recommendations for physical activity should aim to
increase duration, frequency and finally intensity [30].
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ABSTRACT

Background: Extracorporeal Shock Wave Therapy (ESWT) has become a popular tool to treat musculoskeletal
disorders and chronic low back pain.

Aim of the study: To review the current scientific literature and assess the utility of ESWT in treating chronic
low back pain.

Material and methods: This systematic review was conducted from November 2019 to January 2020. Its pur-
pose was to determine what the effectiveness is of the various forms of ESWT for the treatment of chronic low
back pain. The critical review of the literature on the use of ESWT in chronic low back was made using the scien-
tifically recognized medical databases PubMed, MEDLINE, Physiotherapy Evidence Database (PEDro) and Web
of Science Core Collection. There was no restriction by date. Exclusion criteria were experimental, in vitro, ani-
mal, review, case reports, non-randomized clinical trials or studies with healthy participants. All articles writ-
ten in languages other than English have also been excluded.

Results: Six studies were included in the final analysis. According to the applied PEDro classification, the aver-
age scoring for the studies was 4.83, which indicates overall low quality of the presented reports. However, this
result appeared closer to the moderate (acceptable) quality range (6-8 points) than to the unacceptable range
(0-2 points).

Conclusions: Based on the findings in the analyzed articles, ESWT promises to be an efficient and useful pro-
cedure in chronic low back pain treatment. Unfortunately, the level of evidence is relatively weak because there
are a limited number of published studies related to ESWT and the final score in the PEDro classification was

low. Together, these results indicate the need for further high quality randomized clinical trials.

KEYWORDS: low back pain, ESWT, shock waves, treatment

BACKGROUND

Extracorporeal Shock Wave Therapy (ESWT) has
emerged as a popular tool for treatment of musculo-
skeletal disorders such as lateral epicondylitis [1-3],
painful shoulder syndrome [4-6] and plantar fasciitis
[7,8]. Additionally, it has been used to treat lymphedema
[9,10], chronic unhealed wounds [11] and muscle spas-
ticity [12-14]. Some reports also indicate there is sig-
nificant utility and clinical efficacy in applying ESWT
to cases of low back pain.

The two primary types of shock waves are the
Focused Extracorporeal Shock Wave (fESW) and the
Radial Extracorporeal Shock Wave (tESW). They dif-
fer in terms of the manner and extent of the acoustic

energy propagation, the shape of the beam and its phys-
ical properties. The fESW was initially used in litho-
tripsy devices, which are devices used in interventional
urology or abdominal surgery as a non-invasive pro-
cedure for crushing urinary or gallstones. The devices
emitting this type of wave are usually generated from
an electromagnetic, electrohydraulic or piezoelectric
method. The wave physically manifests as pressure,
which increases rapidly to 100-1000 bars (10-100 MPa)
in less than 10 ns, which absorbs soft tissue at a depth
of up to 12 cm. The standard wave beam is character-
ized by a focused propagation shape of the focal length,
or the place with the highest energy density over a rel-
atively small area, located 4-6 cm deep.
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The rESW, in contrast to the fESW, is generated
by the pneumatic (ballistic) technique. This wave is
characterized by a slow increase in pressure, reaching
1-10 bars (0.1-1 MPa) in more than 5 ps; it absorbs at
a depth of up to 3 cm with a typically diffused (unfo-
cused) beam shape [15,16].

AIM OF THE STUDY

The purpose of this paper was to assess the utility
of ESWT for chroniclower back pain treatment by per-
forming a thorough review of the current, relevant sci-
entific literature.

MATERIAL AND METHODS

This systematic review was conducted from Novem-
ber 2019 to January 2020. Its purpose was to deter-
mine how effective the various forms of ESWT are for
the treatment of chronic low back pain. The study was
conducted in accordance with the Preferred Reporting
System Items for Systematic Reviews and Meta-analy-
ses (PRISMA) statement.

Search strategy

The critical review of the literature on the use of
ESWT in chronic low back was made using the following
scientifically recognized medical databases: PubMed,
MEDLINE, Physiotherapy Evidence Database (PEDro)
and Web of Science Core Collection. The search crite-
ria used were as follows: (efficacy OR management OR
effectiveness) AND (low back OR lumbar changes OR
coccydynia OR disc pathology OR pain) AND (ESWT
OR shock wave OR extracorporeal). These keywords
were identified after preliminary literature searches.
There was no restriction by date. Exclusion criteria were
experimental, in vitro, animal, review, case reports,
non-randomized clinical trials or studies with healthy
participants. All articles written in languages other
than English have also been excluded.

The risk of bias

The articles were analyzed using the Physiother-
apy Evidence Database (PEDro) Scale checklist for ran-
domized clinical trials (Tab. 1). Using the criteria in the

Table 1. The PEDro scale.

Score:

Items Yes (1 point), No (0 points)

. Eligibility criteria*

. Random allocation

. Concealed allocation
Baseline comparability

. Blind subjects

. Blind therapists

. Blind assessors

. Adequate follow-up

. Intention-to-treat analysis
10. Between-group comparisons
11. Point estimates and variability

ONOUA WN R

©

* Does not contribute to total score.

PEDro checklist, each paper was scored as “high quality,
low risk of bias”, “acceptable quality, moderate risk of
bias”, “low quality, high risk of bias”, or “unacceptable
quality” which resulted in rejection. For each criterion
on the checklist, a value of 0 or 1 was assigned for each
“no” or “yes” response, respectively. The checklist was
comprised of ten items and final quality scores were
assigned as follows: high quality, low risk of bias, 9-10;
acceptable quality, moderate risk of bias, 6-8; low qual-
ity, high risk of bias, 3-5; unacceptable (reject), 0-2.

Data extraction

The data resulting from the collected articles were
analyzed by only one researcher and focused on the
characteristics of the material and methods, main out-
comes and final conclusions. The primary parameters
were pain scales and questionnaires, range of motion
measurements and quality of life aspects.

RESULTS

The flowchart of randomized clinical trials at all
stages of the systematic review is shown in Fig. 1. In
total, six studies were included in the final analysis. The
characteristics of the included articles are outlined in
Tab. 2 and 3. The average quality score for the studies
was 4.83, which indicates a general low quality. How-
ever, this result was closer to the moderate (accepta-
ble) quality range (6-8 points) than to the unacceptable
range (0-2 points).

Records identified Additional records

through database identified through
searching other sources
(n=79) (n=11)

} }

Records after duplicates removed
(n=53)

v

Records excluded
(n=46)

Records screened
(n=52)

I

Studies included
in quantitive synthesis
(n=6)

Figure 1. The Prisma flowchart.

DISCUSSION

The following studies show that ESWT may be an
effective tool in managing chroniclow back pain. Addi-
tionally, the literature review illustrates the potential
therapeutic mechanisms of ESWT. Basic science studies
have well-documented in vitro and animal experiments
that demonstrate the pro-angiogenic and anti-inflam-
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Table 2. Characteristics of included articles.

Methods

Results

Conclusions

Han et al. [17]

30 chronic low back pain patients were divided into an
extracorporeal shock wave therapy group (ESWTG, n=15)
and a conservative physical therapy group (CPTG, n=15).
The ESWTG received extracorporeal shock wave therapy
(1000 shock waves-7 times per sec were applied at 2.5 Hz
at low energy flux densities of 0.01-0.16 mJ/mm?2 using a
17 mm head) and the CPTG received general conservative
physical therapy two times per week for six weeks. Pain was
measured using a visual analog scale (VAS), the degree of
disability of the patients was assessed using the Oswestry
Disability Index (ODI), and their degree of depression was
measured using the Beck depression index (BDI).

In intra-group comparisons, ESWTG and CPTG showed
significant decreases in VAS, ODI, and BDI scores.
Intergroup comparisons revealed that these decreases
in VAS, ODI, and BDI scores were significantly larger in
ESWTG than in CPTG.

Extracorporeal shock wave
therapy is an effective
intervention for the treat-
ment of pain, disability, and
depression in chronic low
back pain patients.

Schneider [18]

Eligible patients were adults seeking physiotherapeutic
treatment. They were randomly allocated to either six treat-
ments of MT (myofascial training) or to six treatments of
combined MT and vibro treatment with ESWT. Outcome
parameters were pain intensity, pain days, pain duration,
and quality of life.

The pain relieving effects of the combined treatment
were very large (d=1.6). It clearly outperformed MT and
considerably improved patients’ health related quality
of life.

Combining MT with ESWT
enhances the physiothera-
peutic effectiveness of
treating chronic back pain.

Moon et al. [19]

30 patients with low back pain were assigned randomly
to ESWT (n=15) and sham control (n=15) groups. The
ESWT group received 2000 shockwaves with energy set
to the maximum level tolerable by the patient (energy
density=0.09 to 0.25 mJ/mm?2). The probe was oriented
perpendicular to the posterior lumbar line and moved up
and down along the joint line. The sham control group
received 2000 shockwaves with the probe oriented parallel
to the posterior lumbar line. A 10-cm numeric rating scale
(NRS) and the Oswestry Disability Index (ODI) scores were
assessed before the intervention, and 1- and 4-weeks post
intervention.

In the ESWT group, NRS decreased significantly at
post-treatment week 4 (3.64 (95% confidence interval
2.29 to 4.99)) compared to baseline (6.42 (5.19 to 7.66);
p < 0.05). ODI improved at 1 and 4 weeks compared to
baseline, but not significantly. In the sham group, NRS
and ODI did not differ at any post-treatment time point.
There was a significant group difference in NRS at week
4 post-treatment (3.64 (2.29 to 4.99) in the ESWT group
versus 6.18 (5.34 to 7.02) in the sham control group;
p<0.05), but this was not the case for ODI.

ESWT represents a potential
therapeutic option for
decreasing chronic low back
pain.

Notarnicola et al. [20]

30 patients affected by low back pain were treated with ESWT
(shockwave group) or a standard protocol characterized by
rehabilitative exercises (control group).

At one and three months, the patients treated with shock-
wave therapy showed clinical improvement measured by
VAS scales (p=0.002; p=0.02), and disability evaluated
with Roland scales (p=0.002; p=0.002) and Oswestry
(p=0.002; p=0.002). At three months, the patients treated
with shock waves showed a significant improvement
in terms of values of amplitude of the sensory nerve
conduction velocity (SNCV) of the plantar medialis nerve
(left: p=0.007; right: p=0.04), the motor nerve muscular
conduction (MNCV) of the deep peroneal nerve (left:
p=0.28; right: p=0.01) and recruitment of motor units of
finger brevis extensor (left: p=0.02; right: p=0.006). In the
control group, there was a trend to increase the clinical and
electromyographic results without statistical significance.

The results suggest a good
applicability of shockwave
therapy in the treatment of
low back pain, in accordance
with the anti-inflammatory,
antalgic, decontracting
effects and remodeling of
the nerve fiber damage
verified in previous studies
conducted on other patho-
logical models.

Lee et al. [21]

28 patients with chronic low back were divided into an
extracorporeal shockwave therapy group (ESWTG - 2000
shocks, 7 times per sec shockwave impulses 5 Hz at an energy
flux density of 0.10 mJ/mm?2 were delivered usinga 17-mm
head; n=13) and a conservative physical therapy group
(CPTG; n=15). An exercise program that included Williams’
exercises and McKenzie’s exercises was performed by both
groups. The program was implemented twice a week for six
weeks. The visual analog scale (VAS) was used to measure
the chronic low back pain of the patients. Their dynamic
balance ability was measured with BioRescue.

The within-group comparison of the VAS of the ESWTG
and the CPTG showed significant improvements after the
intervention. In the VAS comparison between the groups
after the treatment, the ESWTG showed a significantly
larger improvement. In the within-group comparison of
dynamic balance ability, the ESWTG showed significant
improvements after the intervention in balance control.

The exercise program
combined with the ESWT
relieved chronic back pain
more than the exercise
program combined with
the CPT.

Walewicz et al. [22]

40 patients with low back pain were randomized into group
A (n=20) treated with ESWT (2000 pulses; 2.5 bars; 5 Hz, 7
mins) performed twice a week for five weeks (10 sessions)
and stabilization training, as well as group B (n=20) treated
with sham ESWT and stabilization training. To analyze the
therapeutic progress, the following tests were performed
(before and after therapy; 1- and 3-months follow-up) to
assess pain and functional efficiency: (1) Visual Analog
Scale (VAS), (2) Laitinen Pain Scale (LPS), and (3) Oswestry
Disability Index (ODI).

The control group had a statistically significant advantage
over the ESWT group (4.4 vs. 3.1 points on the VAS;
p=0.039). However, in long-term observations, group
A gradually experienced more pain relief than group B
(2.7 vs. 3.5 points, p>0.05, at one month and 2.0 vs. 4.4
points at three months after treatment; p<0.0001). Similar
findings can be seen in the analysis of changes in pain
sensations measured with the LPS. The functional state
(ODI) was better in ESWT group, especially in follow-up
observation (9.3 vs. 14.6 points, p=0.033, at one month
and 9.3 vs. 17.8 points, p=0.004, at three months after
treatment).

The ESWT combined with
stabilization training is
particularly effective in the
long-term and achieves a
stable beneficial effect for
patients with LBP. The use
of ESWT has a significant
long-term influence on the
reduction of pain and the
improvement of the general
functional state in relation
to the conventional motor
improvement program.
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Table 3. Quality of included articles.

Score Limitations

no sham therapy, no placebo, no blinded
Hanetal. [17] 3/10 | participants, therapists and assessors,
no follow-up, no intention to treat

Schneider [18] 6/10 | no blinded therapists and assessors

Moon et al. [19] 7/10 | no blinded assessors, no intention to treat

no sham therapy, no placebo, no blinded
3/10 | participants, therapists and assessors,
no follow-up, no intention to treat

Notarnicola et al.

[20]

no sham therapy, no placebo, no blinded
Lee et al. [21] 3/10 | participants, therapists and assessors, no
concealed allocation, no intention to treat

Walewicz et al.

[22] 7/10 | no blinded assessors, no intention to treat

matory effects of ESWT. Hatanaka et al. [23] performed
in vitro single exposure experiments with alow energy
wave (800 beats, frequency 1 Hz, dose 0.03 mJ/mm?)
on cultured human vascular endothelial cells. They
measured a significant increase in mRNA expression
and activity of Vascular Endothelial Growth Factor
(VEGF) and of nitric oxide synthase. In addition, the
researchers observed enhanced cellular signal trans-
duction due to increased caveolin 1 and integrin 1
activity. These phenomena are hallmarks of blood ves-
sel reconstruction.

Yahata et al. [24] used low-energy ESWT three times
a week for three consecutive weeks in Sprague-Daw-
ley rats with damaged spinal cords. The authors noted
increased cellular VEGF as well as initiation of nerve
regeneration and angiogenesis at the site of injury.

Kangetal. [25] also conducted an interesting rESWT
experiment in Sprague-Dawley rats. They induced brain
ischemia in 105 rats and randomly assigned them to
three comparative groups. For the first group (n=45),
rESWT was applied (200 beats, frequency 10 Hz, dose
1bar). The second group (n=15) received an additional
treatment compared to group 1 using the same param-
eters (200 beats, frequency 10 Hz, dose 2 bars). Finally,
the third group (n=45) was not subjected to any physi-
cal treatment and served as the control. After a single
exposure to the shockwave, a significant improvement
in blood flow was observed in cerebral vessels compared
to the control group irrespective of dose. In addition,
enhanced VEGF activity and stimulation of the neo-
vascularization process were detected in rats from the
groups exposed to rESWT.

In another experiment, Kisch et al. [26] assigned 18
Sprague-Dawley rats into two groups that were either
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ABSTRACT

Although a relatively short text, the abstract of a paper summarizes the most important issues raised in the main
text. The abstract is, at least initially, the key text on which journal editors, reviewers and eventually readers
form their initial judgement on the overall quality of the full manuscript. Therefore, it is essential to execute this
step of the writing process well. In this article, we discuss the purpose of an abstract, why it is important, and
how to write a good abstract. Increasingly, journal abstracts are structured to follow the IMRAD format (Intro-
duction, Methods, Results, and Discussion). We provide examples of well written and badly written abstracts,
with explanatory notes, to help readers understand the key points that need to be addressed and mistakes that
should be avoided. Since international abstracts are generally written in English, preparing an abstract can be
especially challenging for researchers who are not native speakers of English. We close this article with general
linguistic advice, paying particular attention to key terms and word choice than can meaningfully express an
author’s intention in a concise way. The points raised in this article will help authors improve their scientific

writing and enable their findings to be expressed with clarity.

KEYWORDS: scientific writing, writing advice, abstract, IMRAD

WHAT IS AN ABSTRACT?

All researchers will have written an abstract for
journal submissions or conference proceedings. The
abstract is essentially a mini version of the full paper.
The slightly unusual origin of the word, abstract, actu-
ally sums up its purpose very nicely. Abstract, in the
context of academic articles, comes from the Latin
abstractus — meaning to draw away. In relation to writ-
ing, this means that the central points of the paper
are extracted into the form of a very short version of
the full manuscript. This text, the abstract, is then
a self-contained text that can be understood on its
own, including all of the key aspects of the study that
is being described. The abstract is drawn away from
the main text and is presented at the beginning of the
paper. Its purpose is to help readers decide whether or
not the study is of sufficient interest for them to read
the full manuscript.

WHY IS AN ABSTRACT IMPORTANT?

You may think your abstract is of the same impor-
tance as the text in the main body of the paper. In fact,
as [ will show, the abstract and title are the most impor-
tant part of your written work. This is best understood
in terms of who the readers of your work are. As a gen-
eral rule, a good abstract indicates a good paper, whereas
abad abstract — a weak one.

Potential Readers. The most obvious targets are
other scientists. Many scientists may read the abstract
but far fewer read the paper. There needs to be enough
information so that readers can decide whether or not
to read the full paper.

Reviewers. Before your paper is even considered
for publication it needs to be reviewed. Typically, 2-3
reviewers will read and evaluate your manuscript for
its strengths and weaknesses. Based on this, they will
accept or reject the publication or recommend minor/
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major revisions. When reviewers are invited to review
a text the only information they have to go on is the
title and abstract (the full text is usually only accessi-
ble if the reviewer agrees). Reviewers are often busy
and do not have to review a paper. Indeed, reviewers
may be close to making a final decision on the whole
paper after having read the abstract alone. Therefore,
itis fundamental that your title, and abstract, are well
written to even be considered for publication.

Search Engines. Gone are the days when students
and researchers searched through library journals to
find papers, photocopying, and then continuing their
search for more related articles. As a student, it always
felt very rewarding to find a long sought-after paper.
Nowadays, once a manuscript has been accepted by
a journal it is uploaded to various electronic libraries,
and all searching can be done with the click of a but-
ton. However, in most cases only the title, and abstract,
are visible to internet search engines. The main text
often remains inaccessible behind paywalls. As such,
your published abstract will be readily available on the
internet, and the choice of keywords you use influences
how easily your abstract can be found.

THE STRUCTURE OF AN ABSTRACT

Early journals often published reports as chapters or
letters where the writing style was usually descriptive
and often chronological, e.g., “first [ did [...] then I did
[...]”. Key points of a paper, such as motivations, assump-
tions, results, and methodologies, were often buried in
the text. As techniques became more advanced and the
need for research reproducibility grew, the importance
of clear scientific writing became a prominent issue. In
the 1950s, Sir Austin Bradford Hill, a British epidemiol-
ogist and statistician who was increasingly frustrated
with the lack of uniformity in scientific writing, stated
that there were four central questions:

1. “Why did you start?” - Introduction

2. “What did you do?” - Methods

3. “What answer did you get?” — Results

4. “What does it mean?” - Discussion

These are usually formulated into the IMRAD (Intro-
duction, Methods, Results, and Discussion) format of
papers that hasbeen adopted by mostjournals. In parallel,
the IMRAD format is the most widely used approach for
writing an abstract. Thisisknown as a structured abstract
with the Introduction, Methods, Results, and Discussion
forming subheadings within the abstract. Abstracts
often follow a wineglass structure with the opening and
closing sentences very general and the detailed content
in the methods and results sections. Typically, a struc-
tured abstract has 1-2 sentences for the Introduction, 1-2
for Methods, 3-4 for Results, and 1-2 for Discussion.

Not alljournals have adopted the IMRAD approach,
even many high-profile traditional journals, such as
Nature and Science. However, the parallel structure can
still be clearly seen despite thelack of subheading. Often
in these cases, a series of related studies have been car-

ried out to address a common problem, and therefore
combining methods with results is a clear way to express
these findings. Below you can find two examples pub-
lished from high-impactjournals, i.e., Nature and Neu-
ron. In both, the abstracts open and close with broadly
understood concepts understandable to non-specialists.
The main section provides sufficient detail for specialists
to grasp the novelty and sufficient details of the work.

Activation of microglia and inflammation-
mediated neurotoxicity are suggested to play
a decisive role in the pathogenesis of several neuro-
degenerative disorders. Activated microglia release
pro-inflammatory factors that may be neurotoxic.
Here we show that the orderly activation of cas-
pase-8 and caspase-3/7, known executioners of
apoptotic cell death, regulate microglia activation
through a protein kinase C (PKC)-8-dependent
pathway. We find that stimulation of microglia
with various inflammogens activates caspase-8
and caspase-3/7 in microglia without triggering
cell death in vitro and in vivo. Knockdown or chem-
ical inhibition of each of these caspases hindered
microglia activation and consequently reduced
neurotoxicity. We observe that these caspases are
activated in microglia in the ventral mesencepha-
lon of Parkinson’s disease (PD) and the frontal cor-
tex of individuals with Alzheimer’s disease (AD).
Taken together, we show that caspase-8 and cas-
pase-3/7 are involved in regulating microglia
activation. We conclude that inhibition of these
caspases could be neuroprotective by targeting
the microglia rather than the neurons themselves.
(Burguillos et al., 2011)

The olfactory bulbs (OBs) are the first site of
odor representation in the mammalian brain, and
their unique ultrastructure is considered a neces-
sary substrate for spatiotemporal coding of smell.
Given this, we were struck by the serendipitous
observation at MRI of two otherwise healthy young
left-handed women, yet with no apparent OBs.
Standardized tests revealed normal odor aware-
ness, detection, discrimination, identification,
and representation. Functional MRI of these wom-
en’s brains revealed that odorant-induced activ-
ity in piriform cortex, the primary OB target,
was similar in its extent to that of intact con-
trols. Finally, review of a public brain-MRI data-
base with 1,113 participants (606 women) also
tested for olfactory performance, uncovered olfac-
tion without anatomically defined OBs in ~0.6%
of women and ~4.25% of left-handed women.
Thus, humans can perform the basic facets of
olfaction without canonical OBs, implying extreme
plasticity in the functional neuroanatomy of this
sensory system. (Weiss et al., 2020)
Methods and Results

Introduction Discussion
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EXAMPLE OF A BADLY STRUCTURED ABSTRACT

Introduction: Huntington’s (HD) disease is an
autosomal dominant neurodegenerative disease with
no known cure. It is caused by progressive nerve cell
death primarily affecting the dorsal striatum and leads
to motor and cognitive symptoms. The mean age of
onset is 35 to 44 years and the median survival time
is 15 to 18 years after onset and was first identified by
George Huntington in 1872. The HTT mutation that
causes Huntington disease involves a DNA segment
known as a CAG trinucleotide repeat. Here, we inves-
tigated whether creatine treatment would slow the pro-
gressive functional decline in HD.

Methods: We conducted a randomized, double-
blind, placebo-controlled study of up to 40 g daily of
creatine monohydrate in participants with stage I and
ITHD treated for up to 3 years. Functional decline was
assessed using the Unified Huntington’s Disease Rat-
ing Scale. The study was carried out at the Department
of Neurology, Jupiter Hospital, Jupiter Road, Leeds,
England. All data were originally collected with appro-
priate preapproval of human ethics committees and
written informed consent at each site in each respec-
tive study. Eligible participants were in stage I or II of
HD (TEC >7), were over 18 years old and had a con-
firmatory family history. Study personnel, partici-
pants, caregivers, steering committee members, and
NIH program staff were blinded to treatment assign-
ment until study conclusion.

Results: We analyzed all four domains — motor
function, cognitive function, behavioral abnormali-
ties, and functional capacity. Next, we examined if the
changes in each domain were correlated with each other.
Adverse events, mainly gastrointestinal, were signifi-
cantly more common in participants on creatine. Sub-
group analysis suggested that men and women may
respond differently to creatine treatment.

Discussion: Comparison between the findings
reported here and in other studies are discussed. This
study’s primary limitation was that the data were gath-
ered only from a small number of patients and therefore,
further research is needed to confirm the generaliza-
bility of the study’s results.

CRITIQUE

These are common problems which can be found
in abstract.

Introduction. This is much toolong. The only really
important sentences are the first and the last one. The
sentences in between are all superfluous information
for this type of abstract.

Methods. This is also much too long. The only
essential sentences are the first two sentences. The rest
belong in the Methods section of the paper. It is not
necessary to state specifically, with the full address,
where the study was carried out. Ethics approval state-
ments and details of methodology do not belong here
either. Abbreviations, e.g., TFC, should not be used

unless spelled out in full. Numbers of patients are also
not stated.

Results. The important results are not presented
at all, just statements that these data can be found in
the main text! This is a surprisingly common mistake,
and it puts your abstract at an immediate disadvantage
when the reader does not see clearly what your results
are. The only concrete result is that there were drug side
effects. It’s perfectly correct to include this informa-
tion, as it might be an important finding, and negative
data as well as positive data do need to be reported.

Discussion. Another common issue is that the
authors do not draw out a single message from their
paper. Was creatine potentially beneficial or not? Does
the data support the use of this drug in the treatment
of HD or not? A simple sentence is all that is needed.
Limitations, unless specifically requested by an edi-
tor, are very rarely included in the main abstract. This
belongs in the Discussion section of the main paper.

LINGUISTIC AND STYLISTIC CORRECTNESS IN
A GOOD ABSTRACT

An abstract is very short, typically 200-300 words.
So, it can be hard to encapsulate the full manuscript,
which is typically 4,000-6,000 words into such a short
piece of text. Since the main language used in inter-
national publication is English, this can put authors
whose first language is not English at a disadvantage
but not severely so, since scientists are writing scien-
tific, rather than literary, works. Researchers whose
second language is not English might consider that
scientific language should be complicated, using mul-
tiple clauses, and essentially esoteric and only under-
stood by an enlightened few. Nothing could be further
from the truth. Good scientific writing is clear and con-
cise. Use of superfluous words, clauses, and certainly
metaphors should be avoided. It is important that the
terms used are consistent with those used in the exist-
ing canon of scientific language but, aside from termi-
nology, the expression should be as simple as possible
(refer to the abstract shown in this article).

The language of the abstract should be adjusted to
the scientific indicators. Thus, the authors should avoid
using any colloquial expressions and those which may
be not understood - or even misunderstood. The scien-
tific character of the paper has two sides — one concerns
the message, and therefore the essence of the text, and
the other, by contrast, is related to the meticulous and
appropriate selection of specialist terminology. This is
particularly important when the papers are written by
non-native speakers of English - as it is the lead lan-
guage used in international journal publications. It is
essential to take care in finding the proper equivalents
and to avoid any ambiguous wording that may cause
readers’ - but firstly, reviewers’ and editors’ — doubts.
Another crucial matter is the aesthetics of the manu-
script. Almost every editorial board provides the formal
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and editorial requirements that have to be applied in
scientific papers. They mainly concern editing the paper
according to the common patterns, i.e., font style, its
size, line spacing, paragraphs, and highlights. Although
these elements do not significantly affect the reception,
they play an important part in the manner it is read.
Editorial requirements, however, do not only refer to
the described elements. There are also those that deter-
mine the proper reception of the text and its adequacy,
i.e, the length of the abstract, the way thoughts are
organized, placement of figures and other secondary ele-
ments, as well as creation of bibliographic descriptions.

PHRASES TO USE IN AN ABSTRACT
(AND MAIN TEXT)

Below we present some expressions that authors
may find useful in the different sections of a struc-
tured abstract.

Introduction

- “[...] is a neurodegenerative disease with no
known cure.”
“However, it remains unclear how [...]”
“We have shown recently that [...]”
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- “We hypothesized that [...]”

Methods

- “A cohort/total of [...] patients were examined.”
— “We recorded from [...]”

- “We conducted an [...]”

— “[...] was used to assess [...]
- “We compared/measured/modeled [...] using [...]”
- “We carried out a systematic review of [...]”

”»

Results

- “We found/showed that [...]"

- “[...] analysis revealed that [...]”

- “Using a set of [...] tests we found.”
— “We further identified [...]”

- “Consistently [...]"

Conclusions

— “Taken together, our findings indicate that [...]”

- “These findings demonstrate/suggest that [...]”

- “Our findings provide compelling evidence
that [...]”

- “We speculate/propose that [...]”

— “This study confirms that [...]/does not confirm
that [...]”
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