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Introduction

Summary

Introduction. With the beginning of the pandemic caused by the
COVID-19 virus, restrictions on movement, the so-called “lockdown”
were applied by many governments. As a result of these actions tak-
en against the transmission of the COVID-19 virus, the use of digital
devices has increased, i.e. the time spent in front of screens has in-

creased.

Methods. This paper dealt with a bibliometric analysis of scientific
publications on the topic of screen time in children and adolescents
during the COVID-19 pandemic. The Dimensions database was cho-
sen as the data source. No time frame is given, but given the topic,
publications from 2020-2023 are included in the analysis. The data
were analyzed in the VOSviewer program, specified for bibliometric
and visual data analysis.

Results. Map of word co-occurrence show that there are three differ-
ent clusters. In the red cluster, consisting of 53 terms, the most fre-
quent terms are sleep (124), lifestyle (103) and restriction (83), while
in the green cluster, consisting of 41 terms, family (126), education
(88), relationship (86) are the most represented. The blue cluster con-
sists of significantly fewer terms, 12 of them, of which anxiety (91),
symptom (81), depression (58) are the most represented.

Conclusion. Based on the bibliometric analysis, we can conclude
that the scientists were mostly concerned with the impact of the
screen time phenomenon on the physical health of children and ad-
olescents. In addition, screen time has been linked to mental health,
education and socio-emotional relationships.

Keywords: COVID-19, screen time, children, adolescents

Since the initial outbreak in China in December 2019, the COVID-19 has spread around the
world and on March 11, 2020, the World Health Organization declared the Covid-19 virus
a global pandemic. So far, 760,360,956 cases of the disease have been confirmed, of which
6,873,477 cases have resulted in death [1]. However, even though death is the worst conse-
quence of the pandemic, three years after the declaration of the pandemic, the world is also
facing other consequences, including those caused by lifestyle changes. After the World Health
Organization (WHO) declared a pandemic, governments took different measures to manage
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the risk associated with COVID-19, including
the closure of educational and cultural insti-
tutions, sports facilities and other public plac-
es [2]. Since the beginning of the pandemic
caused by COVID-19, more than 100 coun-
tries have taken measures of isolation or social
distancing (known as “lockdown”), all with
the aim of reducing the rate of virus trans-
mission. More precisely, with the pandemic
restrictions, bans and orders to stay at home
came, which were the cause of excessive use
of screens among children and adolescents
[3]. Thus, while physical distance was the key
to reducing virus transmission, prolonged
physical constraint reduced opportunities
for outdoor activities [4] and increased anx-
iety and depression [5]. As a result of these
actions taken against the transmission of the
COVID-19 virus, the use of digital devices,
i.e. the time spent in front of screens (screen
time) has increased worldwide. The results of
a comprehensive study examining changes in
the length of screen time during the pandem-
ic speak in favor of this. Namely, a review of
31 studies with data from over 20 countries
found an increase in screen time among ado-
lescents during the pandemic compared to the
period before the pandemic [6]. These increas-
es ranged from 55 min per day to 2.9 h per day
[7]. Screen time refers to the amount of time
spent and various activities performed on-
line through digital devices [8]. For example,
screen time includes the use of digital devices
for work purposes (or educational purpos-
es) as well as for leisure and entertainment.
Kanekar and Sharma found that during the
COVID-19 pandemic, digital platforms were
the only way for people to maintain socioeco-
nomic ties [9]. However, at the same time, pro-
longed time on the screen has caused various
concerns related to its negative impact on the
physical and mental health of the individual
[10]. Several authors have confirmed that reg-
ulated use of digital devices is associated with
well-being, excessive use is associated with
a whole range of mental problems [11, 12].

2 |www.biomedicinskaistrazivanja.mef.ues.rs.ba

Also, some authors believe that excessive use
of screens is associated with risks for cardio-
vascular diseases, such as obesity, high blood
pressure and insulin resistance because sed-
entary behavior is increased, which is associ-
ated with “snacking” [3]. Sedentary behavior
is defined as any awake behavior character-
ized by an energy expenditure of <1.5 met-
abolic equivalents (MET) while in a sitting,
semi-recumbent, or supine position [13]. Al-
though excessive screen use is associated with
potential health risks, including poor sleep
and more sedentary time [14], given laws
and policies during the pandemic, increased
screen time may be inevitable and may even
be beneficial for education and socialization
[3]. As previously mentioned, sedentary be-
havior and snacking are usually associated
with screen time, although screen time does
not have to be sedentary. While in one place,
screen time can be used to promote physical
activity [15] on various platforms such as on-
line physical activity classes, mobile exercise
apps, or video games that have physical ac-
tivity components [16]. Children and adoles-
cents could also use virtual games and online
activities to maintain social connection during
the COVID-19 pandemic. Also, during this
period social media was used as a platform
to play and connect with friends and family.
This was some kind of way to maintain social
contact. During school closures, many schools
as well as universities were forced to switch to
virtual or online curricula, which require stu-
dents to use the screen. Although prolonged
screen time may have educational benefits,
it may also exacerbate the risk of depression,
anxiety, suicide, and attention deficits in chil-
dren and adolescents [14]. However, during
the COVID-19 pandemic, many educational
resources and mental health support services
were available through online platforms that
required the use of screen time [17]. Further-
more, mental health practices offered counsel-
ing and therapy sessions exclusively via tele-
health, which involved screen time [18]. The
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first reports from China, i.e. regions affected
by the pandemic, indicate that media enter-
tainment was the most popular tool used by
parents to deal with their children’s problems
and mitigate the consequences [19]. More-
over, it was a striking finding that a record
number of people, from all age categories,
turned to online video games [20]. When im-
plemented as a coping strategy in the midst
of the COVID-19 pandemic, screen time may
be associated with certain negative risks, both
among children and adolescents. Consid-
ering the change in lifestyle reflected in the
excessive use of screens, which was imposed
during this global problem that we faced, the
aim of our work was to examine the trend in
the scientific literature dealing with the phe-
nomenon of screen time during the pandem-
ic caused by COVID-19. As we have already
mentioned, scientists immediately recognized
some advantages and disadvantages of screen
use during COVID-19, however some con-
sequences are also long-term, which we as a
society are yet to face. Therefore, we believe
it is useful to identify topics that researchers
have associated with screen time during the
COVID-19 pandemic. The main goal of this re-
search is to determine the most relevant sourc-
es, countries and research areas, as well as to
create a map of keywords in the field of screen
time among children and adolescents during
COVID-19.

Methods

This paper deals with the bibliometric anal-
ysis of scientific publications on the topic
of screen time in children and adolescents
during the COVID-19 pandemic. PRISMA
protocol was applied for dataset extraction
(Figure 1). The Dimensions database is cho-
sen as the data source. No time frame is giv-
en, but given the topic, publications from
2020-2023 are included in the analysis. The
data have been analyzed in the VOSviewer

GodiSte 14 Jun 2023

Screen time and COVID-19

program, which is intended for bibliometric
and visual data analysis.

Total number
of identified
publications (n=633)

Removed duplicates
and non-English
entries (n=24)

Screened titles and
abstracts (n=609)

Publications
included in the
analysis (n=609)

Figure 1. Flowchart according to PRISMA

Bibliometric and visual analyses was used
to map the scientific literature in the researched
area. The Dimensions database was used for
the search. After many attempts to search for
different combinations of words, the final
search strategy according to the Boolean algo-
rithm included the following: (covid-19 OR
Coronavirus) AND (“screen time” OR “digital
screen time”) AND (children OR adolescent).
Raw data was extracted from the Dimensions
database in CSV format. The CSV file was pro-
cessed in the VOSviewer program, in order to
determine the national cooperation network,
the co-citation network of authors, countries
and the network of repeating words. Journal ci-
tation reports (JCR) Science Edition 2020 were
used to determine the journal’s impact factor
(IF), JCR, and SCImago journal rank (SJR). The
search was conducted in March 2023 and a total
of 609 scientific publications were found. Scien-
tific publications with keywords in the title or
abstract in all research categories are included.
The research included all citation databases, all
types of publications and all research categories.
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Results

Figure 2 shows the evolution of scientif-
ic production on the topic of screen time
among children and adolescents during the
COVID-19 pandemic. Our search included
609 articles, of which there were the total of
523 scientific articles, 67 preprint versions,
11 chapters and 8 proceedings with the to-
tal of 11000 citations and 16.75 citations per
document. In 2021, scientific production
on this topic had a peak (267 publications),
which made up almost half of the scientific
literature (43.84%) with a number of 4000

citations. The number of scientific publi-
cations in the year 2022 was 235, however
with much fewer citations, in total 790.

Figure 3 shows which research categories
according to the Australian and New Zealand
Standard Research Classification (ANZSRC,
2000) have the most scientific publications
on the researched topic. The five most repre-
sented research categories are biomedical and
clinical sciences, health sciences, psychology,
education and human society. It is important
to note that one document appears in several
research categories.
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Figure 3. The most represented research categories
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Table 1. The most prominent journals

Screen time and COVID-19

Journals n IF SJR JCR
International journal of environmental research and public health 41 4.61 0.81 Q1
Children 13 2.83 0.65 Q2
Nutrients 11 5.71 1.29 Q1
Frontiers in psychiatry 11 5.43 1.28 Q1

Table 1 shows the most prominent journals
with criteria (obtained by the criterion: mini-
mum 10 documents per journal and minimum
10 citations), in which articles dealing with
screen time in children and adolescents during
the COVID-19 pandemic were published. The
JCR database was searched for impact factors
and quartiles. Three of the four top journals
are in JCR Q1, which indicates the high quality
of the articles they publish in these journals.

In order to determine the potential part-
nership between the journals, a co-citation
analysis was conducted. It is the method used
to determine the similarity between two doc-
uments. Two articles are said to be co-cited
when they both appear in the reference list of
a third document. If documents A and B are
cited in paper C, they can be said to be relat-
ed, even though they are not directly cited. If
articles A and B are both cited in many other
articles, they have a stronger connection. The
more articles citing them together, the stron-
ger their connection. Co-citation frequency is
defined as the frequency with which two arti-
cles are cited together. The minimum number
of citations was set to 100, which resulted in
the inclusion of 29 articles. The journal co-cita-
tion map shown in figure 4 gives us an over-

Table 2. The most cited articles

view of the structure of the scientific world.
Journal clusters can be identified on the map.
Clusters that are closer to each other on the
map indicate a close connection, and three
large clusters can be seen in figure 4. Inter-
pretation of the map is quite simple. The map
contains a green, red and blue cluster. Each
node represents a magazine and the larger the
nodes and the thicker the connection lines, the
stronger the collaboration. Thus, we see that
the most prominent node in the green cluster
is the journal Pediatrics with a total of 398 ci-
tations, which means that other journals from
the green cluster are most often cited together
with this journal. In the red cluster, the most
prominent node is the journal Internation-
al journal of environmental research and public
health with 635 citations, which means that
this journal is the most cited journal with the
others in the green cluster (most often with
journals which nodes are more prominent, see
figure 4). The blue cluster consists of one jour-
nal, The Journal of the American Medical Associa-
tion-JAMA, which is not particularly related to
the journals in the green and red clusters.
Table 2 shows the three most cited sci-
entific articles from the total unit of analysis
consisting of a total of 609 articles. All three

Pietrobelli A, Pecoraro L, Ferruzzi A, Heo M, Faith M, Zoller T, et al. Effects of COVID-19 lockdown

on lifestyle behaviors in children with obesity living in Verona, Italy: a longitudinal study. Obesity 683
2020;28(8):1382-5.

Moore SA, Faulkner G, Rhodes RE, Brussoni M, Chulak-Bozzer T, Ferguson L], et al. Impact of the
COVID-19 virus outbreak on movement and play behaviours of Canadian children and youth: a na- 600
tional survey. Int ] Behav Nutr Phys Act 2020;17(1):85.

Xiang M, Zhang Z, Kuwahara K. Impact of COVID-19 pandemic on children and adolescents’ lifestyle 473

behavior larger than expected. Prog Cardiovasc Dis 2020;63(4):531-2.
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articles were published in 2020. The most cit-
ed article is by Pietrobelli et al. published in
the journal Obesity. The second most cited
article is by Moore and colleagues from 2020,
which was published in the International
journal of behavioral nutrition and physical
activity. Xiang et al. was published in Prog-
ress in cardiovascular diseases with a total of
473 citations and is the third most cited.

The analysis of the most influential au-
thors included the analysis of the most pro-
ductive authors. The most productive au-
thors are shown in the table with the number
of publications and citations. Australia’s An-
thony Okely from the University of Wollon-
gong is the most prolific author with a total
of 239 citations in the field and an H-index of
87. The H-index is an author-level metric that
measures both the productivity and citation
impact of publications. Other authors have

fewer publications, but they are cited almost
three times more (Table 3).

Table 3. The most productive authors

Authors N Citations
Okely, Anthony 13 239
Faulkner, Guy 857
Tremplay, Mark S 876
Moore, Sarah A. 842

Figure 5 shows the bibliographic cou-
pling map of the countries (according to cri-
teria: minimum five documents per country
and minimum 100 citations). The map shows
two larger (green and red) and two smaller
clusters (blue and yellow). The most promi-
nent node in the red cluster is the USA, which
means that articles from the USA are most
often found in the bibliographies of articles
from other countries from the red cluster
(UK, Brazil, India, Italy, Portugal etc.). In the

thedancet

the journali@f pediatrics

journal of the agnerican academ

rg‘\g VOSviewer

preventivggmedicine

the lancet chilghg adolescent

obigsity
2 progress/in caggiovascular dis
- pediagrics
psychiatrggresearch
) g . \ = '
journal of affégtive disorders mtemanonal'nal of behav
h
european childi@ adolescent ps bmg pu* Sealt
pl’ne applied physiglpgy nutrition a
bmj@pen
frontiers iggpsychology
pediatrigobesity
- internation*lrnal of envir nutgients
computers in iiman behavior:
frontiers i@psychiatry sleep-medicine
chil@ren

scientifigreports

Figure 4. Journal co-citation map
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Figure 5. Bibliographic coupling of countries

green cluster, the most prominent nodes are
those representing Canada and China, which
means that bibliographies of articles from oth-
er countries most often cite articles created in
these countries (Canada and China). The blue
cluster is small and includes four countries
Australia, Denmark, Chile and Sweden. The
yellow cluster consists only of Greece.

In order to examine current topics covered
by scientific publications in the field of screen
time in children and adolescents during the
COVID-19 pandemic, a map was created
based on textual data, i.e. by extracting words
from titles and abstracts from a total of 609
scientific publications. Out of a total of 14353
terms, 478 of them were singled out accord-
ing to the minimum repetition criterion of 20
times. For each of the 212 terms, the program

GodiSte 14 Jun 2023

calculated a relevant score based on which the
most relevant terms were selected. The de-
fault was to select 60% (127) of relevant terms.
In figure 6 we see three clusters, red, blue and
green. In the red cluster, which consisted of
53 terms, the most frequent terms are sleep
(124), lifestyle (103) and restriction (83), while
in the green cluster, which consisted of 41
terms, family (126), education (88), relation-
ship (86) were the most represented. The blue
cluster consisted of significantly fewer terms,
12 of them, of which anxiety (91), symptom
(81), depression (58) were the most represent-
ed. By looking at the map, we can see more
detailed terms that most often appear togeth-
er. The larger the nodes the word is repeated
more often. Nodes of the same color represent
words appearing together most often.
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Figure 6. Map of word co-occurrence

Discussion

The main goal of this research was to deter-
mine the most relevant sources, countries and
research areas, as well as to create the map of
key words in the field of screen time among
children and adolescents during the pandem-
ic caused by the COVID-19 virus. The phe-
nomenon of “screen time” was the subject
of interest to the scientific public even before
the pandemic. However, most of the existing
studies on screen time were cross-section-
al studies and examined screen time among
different cohorts of people before and during
the pandemic. The few prospective studies
to date have been limited to the early phase
of the pandemic. Given Hedderson’s results
that excessive screen use was present, even
after many health warnings, it remained un-
clear what happened during the pandemic

8 | www.biomedicinskaistrazivanja.mef.ues.rs.ba

and what the impact of screen time was on
children and adolescents, as well as what
connections the researchers made with screen
time during and in the post-covid period [21].
A search of the Dimensions database found a
total of 609 scientific publications in the pe-
riod from 2020-2023, where the most publi-
cations were during 2021-2022. Considering
the large number of scientific works dealing
with this topic in the past three years, we
conclude that this topic was recognized by
scientific authorities as a current field that re-
quires answers to many questions. By review-
ing the research categories dealing with this
topic, we see that the majority of publications
were created within two research categories:
biomedical and clinical sciences, and health
sciences. Bearing in mind these results of the
bibliometric analysis, we must conclude that
science in this period was mostly concerned
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with the relationship between screen time
and health during COVID-19. One of the
best-researched connections between screen
time in young people is the connection be-
tween the length of screen time and physical
activity [22]. Indeed, many studies conduct-
ed before the pandemic showed support for
the view that excessive screen time led to less
physical activity in children and adolescents
[14, 23]. Bearing in mind the fact that screen
time during COVID-19 is a global phenome-
non that the world was faced with and still is
facing, it is not surprising that the most prom-
inent journal dealing with this topic is the In-
ternational journal of environmental research
and public health. It covers environmental
sciences and engineering, public health, envi-
ronmental health, occupational hygiene, eco-
nomic health and global health research. The
journal has a high impact factor in JCR Q1 as
well, which indicates the high quality of the
articles published in this journal.

The most cited article on this topic is Pi-
etrobelli et al. 2020, which dealt with the ef-
fects of the pandemic lockdown on the life-
style of children and adolescents with obesity
in Verona. The authors found that screen time
increased by 4.85h/day in this examined pop-
ulation during that period [24]. The most pro-
ductive author exploring this topic is Antho-
ny Okely from the University of Wollongong
whose research areas are physical health, sed-
entary behavior and children’s health. Other
authors with the largest number of articles
are from Canada. It may be surprising that
there are no authors from China in the list of
the most productive who have dealt with this
topic. The analysis of the bibliographic cou-
pling of the countries showed four clusters
in which the most prominent nodes were the
USA, Australia, and Canada. The term bib-
liographic coupling refers to a similar linkage
as in co-citations only in reverse order. A bib-
liographic link is considered when two arti-
cles refer to the common third article in their
bibliographies. The strength of bibliographic
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coupling increases with the increase in the
number of common references. In this case,
it means that in the bibliographies of arti-
cles from other countries, articles from these
three mentioned countries were most often
found. Given that these countries adopted
the “zero community transmission” model
by introducing serious restrictions in terms
of movement bans, questions arose about the
possible negative effect of excessive screen
time that occurred as a consequence of the
aforementioned restrictions. Scientists sought
to answer questions that arose about the po-
tential negative impact of screen time during
COVID-19 on children and adolescents. By
creating the map of repeating words, we got
three clusters, which means that the words
within one cluster most often appear togeth-
er. In the red cluster we have the words: day,
sleep, movement, restriction, outdoor activ-
ity, lifestyle, obesity, risk factor, so we con-
clude that scientists looked at the impact of
screen time on the physical health of children
and adolescents during COVID-19 pandem-
ics. This cluster is also the largest, which
means that this, as previously mentioned, is
one of the best-researched connections [22]. In
the blue cluster, the most frequently repeat-
ed words are: symptom, anxiety, depression,
fear, support, stress. Considering the words
in this cluster, we can conclude that the sub-
ject of interest of the scientific public was also
the mental health of children and adolescents.
Considering the size of the cluster, this top-
ic is the least researched. The green cluster is
also large and the most common words in this
cluster are those related to education, family,
need, relationship. By reviewing the most fre-
quently recurring key terms in this cluster, we
assume that this researched part refers to ed-
ucation and socio-emotional relationships of
children and adolescents during COVID-19.
Other studies have shown that physical
health, sleep and socio-emotional well-being
are most often linked to screen time [25].
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Conclusion

Despite the mitigating of restrictions in terms
of movement, the average screen time in the
third quarter of 2021 was still more present
than in the third quarter of 2020 by 1.0% [26].
While the debate over whether screen time is
always harmful remains, many studies sug-
gest that increased screen time is often posi-
tively correlated with other behaviors that are
detrimental to overall well-being [27]. Even
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“Screen time” kod djece i adolescenata tokom pandemije COVID-19

Bojana Vukovi¢, Sanja Zivanovi¢, Bojana Mastilo, Ivana Zecevi¢
Univerzitet u Isto¢nom Sarajevu, Medicinski fakultet Foca, Republika Srpska, Bosna i Hercegovina

Uvod. Sa pocetkom pandemije izazvane virusom COVID-19 na snagu su stupila ograni¢enja kreta-
nja, tzv. “lockdown”. Kao rezultat ovih preduzetih akcija protiv transmisije virusa COVID-19 porasla
je upotreba digitalnih uredaja, odnosno produzeno je vrijeme provedeno pred ekranima (“screen
time”).

Metode. Ovaj rad se bavio bibliometrijskom analizom naucnih publikacija na temu “screen time”
kod djece i adolescenata tokom pandemije COVID-19. Kao izvor podataka birana je Dimensions baza
podataka. Nije zadat vremenski okvir, ali s obzirom na temu, publikacije od 2020. do 2023. godine su
uklju€ene u analizu. Podaci su analizirani u program VOSviewer, koji je namijenjen bibliometrijskoj i
vizuelnoj analizi podataka.

Rezultati. Mapa koincidencije rijec¢i pokazuje da postoje tri razli¢ita klastera. U crvenom klasteru, koji
se sastojao od 53 pojma, najcescéi pojmovi su spavanje (sleep) (124), zivotni stil (lifestyle) (103) i ogra-
ni¢enje (restriction) (83), dok su u zelenom klasteru, koji se sastojao od 41 termina najzastupljeniji
pojmovi porodica (family) (126), obrazovanje (education) (88) i odnosi (relationship) (86). Plavi kla-
ster se sastojao od znatno manje pojmova, njih 12, od kojih su najzastupljeniji anksioznost (anxiety)
(91), simptom (symptom) (81), depresija (depression) (58).

Zakljucak. Na osnovu bibliometrijske analize mozemo da utvrdimo da su se naucnici najvise bavili
uticajem“screen time”fenomena na fizicko zdravlje djece i adolescenata. Pored toga, “screen time” je
dovoden u vezu sa mentalnim zdravljem, edukacijom i socio-emocionalnim odnosima.

Kljuéne rijeci: Covid-19, “screen time”, djeca, adolescenti
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Idiopathic carpal tunnel syndrome in male patients
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Summary

Introduction. The carpal tunnel syndrome (CTS) in male patients, due
'University of Banja Luka, to anatomical characteristics and the perception of CTS-related symp-
Faculty of Medicine, toms, remains undetected for a long time. Men respond less well to
Banja Luka, Republic of Srpska, CTS treatment, and early detection enables conservative treatment of
Bosnia and Herzegovina mild and moderate CTS. The aim of this paper was to examine the av-
“Institute for Physical Medicine erage age, the frequency of bilateral CTS and its correlation with the
and Rehabilitation "Dr Miroslav age, and to determine the grade of electrophysiological damage of the
Zotovi¢’, Banja Luka, median nerve in male patients with idiopathic CTS diagnosed by elec-
Republic of Srpska, tromyoneurography.

Bosnia and Herzegovina
3University Clinical Center of
Repubilic of Srpska, Banja Luka,
Republic of Srpska,

Bosnia and Herzegovina

Methods. The retrospective study included 83 male patients, aged
from 32 to 81 years, with complaints of unilateral CTS on the right,
dominant hand. All patients underwent EMNG for confirmation of
CTS and the degree of median nerve damage. Statistical analysis was
performed by methods of descriptive statistics, t-test, Wilcoxon signed
rank test, and Pearson’s correlation coefficient. The value of p < 0.05

Primljen — Received: 19/03/2023 was considered statistically significant.

Prihvacen — Accepted: 15/05/2023 Results. The average age of patients was 55.84 years. The bilateral CTS
was confirmed in 88.4%, most often of a moderate degree and more
pronounced on the right, dominant hand (p=0.001). In cases of bilat-

Corresponding author: eral CTS, age did not correlate with the grade of CTS changes in both
Igor Sladojevi¢, PhD hands. The changes in the dominant hand were more pronounced in
Save Mrkalja 14, patients older than 51 years.

78000 Banja Luka

Conclusion. Male patients with idiopathic CTS usually have bilateral
CTS, with more pronounced changes on dominant hand. Bilaterality
of CTS and the degree of median nerve damage are not connected
with age.
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Copyright: ©2023 Igor Sladojevi¢ et al.

This is an Open Access article distributed Keywords: carpal tunnel syndrome, median nerve, men
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Introduction

Carpal tunnel syndrome (CTS) is the most common nerve entrapment syndrome. While other
nerve entrapment syndromes are more frequent in older adults and men, CTS is more common
in women [1, 2]. Women are more likely to experience carpal tunnel syndrome even though
they have no comorbidities, because of a narrower wrist and tendon diameter similar to men’s
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[3], with greater differences between men and
women at the outlet and the middle portions of
the carpal tunnel and lesser differences at the
inlet [4]. There are numerous risk factors for
CTS among which are age, pregnancy (mostly
during the third trimester), menopause, obesi-
ty, renal failure, diabetes mellitus, rheumatoid
arthritis, hypothyroidism, exposure to vibra-
tion and activities that require forceful grip-
ping and repetitive movements in the wrist [5,
6]. Also, there are some studies about possible
genetic causes of CTS, but the results are not
conclusive [7]. Since none of these factors is
confirmed as primary, the etiology of CTS re-
mains idiopathic [8].

The frequency of CTS differs from study
to study- some report that CTS is four times
higher in women, while others show a sim-
ilar ratio between men and women [2, 9,
10]. Women may have a finer perception of
CTS-related symptoms than men, who at-
tend their first examination when the CTS
symptoms become more severe [9]. A neuro-
physiological study by Padua et al found that
men had more severe nerve impairment than
women, although initially, men had com-
plained of just minor discomfort and pain [9].
Possible explanation for this could be the loss
of function of sensory nerve fibers. A study by
Cirakli et al. found no statistically significant
association between CTS and gender [11].
CTS appears to be more severe in the elderly
[12] and occurs more frequently in the dom-
inant hand [13]. Due to stronger hands, male
patients show less impairment than females.

Bilateral CTS is more frequent than unilat-
eral and there is a wide range of CTS frequen-
cy (between 22-87 %), but most studies cite a
rate of about 60 % [9]. A study by Bagatur and
Zorer suggests that CTS is a bilateral disorder
and there is a correlation between the dura-
tion of symptoms and the bilateral occurrence
of CTS [14]. The results of this study point
out that patients with unilateral symptoms
should be closely monitored due to the devel-
opment of this median nerve mononeuropa-
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thy in asymptomatic hands. Also, mononeu-
ropathy may start as a bilateral condition or
begin as a unilateral condition and progress
to bilateral neuropathy [15].

Many clinicians report that men with CTS
respond less well to treatment [16]. In cases
where a surgical treatment is needed, men
have a worse post-surgical outcome than
women [17]. Since the conservative treatment
is still possible only in mild and moderate cas-
es of CTS, the aim of our study was to analyze
the average age, unilateral or bilateral presen-
tation of CTS on the electromyoneurographic
study, and grade of severity of symptoms in
male patients with idiopathic CTS on their
first examination in electromyoneurography
cabinet.

Methods

A total of 126 male patients were referred to
the Cabinet for electromyoneurography of
the Department for neurorehabilitation IIA,
Institute for physical medicine and rehabil-
itation “Dr. Miroslav Zotovi¢”, Banja Luka,
Bosnia and Herzegovina, in the period 2019-
2021, to have their first electromyographical
study due to complains on unilateral CTS. In
all patients the right hand was dominant. The
finding of electroneurography (ENG) was
performed and interpreted in all patients on
device Nicolet EDX (Natus Medical Inc.) by
the same doctor. The diagnosis of CTS was
based on the Clinical Diagnostic Criteria for
CTS Research proposed by the American As-
sociation of Electro-Diagnostic Medicine, the
American Academy of Neurology, and the
American Academy of Physical Medicine and
Rehabilitation [19]. Inclusion criteria were:
patients over 18 years of age, who underwent
ENG on both hands and were diagnosed with
idiopathic CTS. Excluding criteria were: the
existence of a systemic disease of the periph-
eral nervous system, injury to the bone or soft
tissue structures of the carpal tunnel area or
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injury to the median nerve (which would be
the basis of secondary CTS), C6-C8 cervical
radiculopathy of brachial plexopathy, and
any contraindication for ENG study.

The following data were used in this re-
search: age, distal motor latency (DML) on
both sides, and conduction velocity of senso-
ry nerves on both sides. The obtained param-
eters were scored according to the Padua et al
scale [19]:

1. Extreme CTS: absence of motor and
sensory response (SNAP and CMP);

2. Severe CTS: absence of the sensory
response (SNAP) — a segment of car-
pus-finger and abnormal DML;

3. Moderate CTS: slowing of digit-wrist
conduction and abnormal DML;

4.Mild CTS: slowing of median dig-
it-wrist conduction and normal DML;

5. Minimal CTS: standard negative hands
with abnormal comparative or seg-
mental (< 7-8 cm) tests;

6. Negative CTS: normal finding with all
tests (including both comparative and
segmental tests).

The software used for data processing was
SPSS software (SPSS Inc), version 25, using
methods of descriptive statistics, t-test, Wil-
coxon signed rank test, and Pearson’s correla-
tion coefficient.

Results

Out of 126 referred patients, 83 met the cri-
teria for inclusion in the study. The average
age of patients was 55.84 years (the youngest
patient had 32, and the oldest was 81 years).
Age distribution of patients showed the high-
est frequency in the age group 50-59 years
(Figure 1).

Most patients (84.4 %) had bilateral CTS,
and in 15.6 % of patients CTS was unilater-
al. There was no statistically significant dif-
ference in the age of patients with unilat-
eral (M=53.15, SD=13.03) and bilateral CTS
(M=56.06, SD=11.85; t(81)=-0.798, p=0.427).
The magnitude of differences in the means
(mean difference = -2.903, 95% CI -10.13 to
4.331) was very small (eta squared= 0.0078).

m 30-39
40-49

m 50-59

m 60-69
70-79
>80

Figure 1. Age distribution of patients
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The distribution of CTS grades in bilater-
al cases showed that, in both hands, changes
had been most commonly moderate (grade 3)
and rarely minimal (grade 5). In regard to the
arm side, changes were more pronounced on
the right hand (Figure 2).

In patients with bilateral CTS, Pearson’s co-
efficient of correlation did not show significant
correlations between CTS grade and age (right
hand r=-0.211, p=0.055; left hand r=-0.096,
p=0.389). Wilcoxon signed rank test showed a
statistically significant difference between CTS
grades on the left and right hand (Z= -3.416,
p=0.001). Kruskal-Wallis test showed a statis-
tically significant difference in the CTS grades
in the right (dominant) hand among analyzed
age groups of patients that had bilateral carpal
tunnel (Group 1:30-39 years N=7, Group 1: 40-
49 years N=9, Group 3: 50-59 N=28, Group 4:
60-69 years N=18, Group 5: 70 years and older
N=8) x2 (4, N=70)= 13.636, p=0.009). Post hoc
test revealed that the cause of statistical differ-
ence was a comparisson between two groups:
51-60 years and older than 70, and 61-70 years
and older than 70. On the left, non-dominant
hand, the difference among age groups did
not reach a statistical difference (x2 (4, N=70)=
8.668, p=0.07).

90

80
70 65.1

80.7

60
50
40
30
20

10 1736 12 4.8

%

Discussion

CTS is a common disorder among women and
people with known comorbidities. Damage
to sensory fibers occurs first, as well as conse-
quential sensory symptoms due to which pa-
tients report for examination. With time, the
changes occur in motor fibers too, along with
possible ascending degeneration of the nerve,
causing irreversible changes in muscle struc-
tures. This all leads to hand dysfunctionality, a
disorder of sensibility and proprioception, and
with time weakness in muscle structures. Most
studies describe such cases of CTS, while data
on CTS among male patients are obscure. Also,
studies on idiopathic CTS are very rare, espe-
cially those that describe bilateral CTS [15]. In
this paper, we have analyzed only idiopath-
ic male patients in our area. Authors worked
on diagnosing this disease over many years
and were concerned whether the patients in
our area reported and were being sent to the
diagnostic process in time, which influenced
the timely treatment as well as the selection of
treatment methods for this disease.

Idiopathic etiology of CTS in male pa-
tients has an incidence of 12.6% and 48.9% in
female patients [20]. Although several studies

18.1
7.2

Grade

B EFT ®mRIGHT

Figure 2. Distribution of CTS grades in bilateral cases in regard to arm side
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show more prevalent CTS in female patients
[10, 21], men have a greater tolerance to CTS
symptoms than women and this could ex-
plain the difference in registered CTS preva-
lence [9].

In our sample, we have seen a peak inci-
dence of CTS in the age group 50-59 years,
while the lowest number of patients was in
two age groups: 20-29 years and older than 80
years. Age distribution showed a gradually
increasing incidence of CTS among male pa-
tients till the age of 59 and a gradual decrease
in incidence after the age of 60. A South Ko-
rean study [22] also found the peak incidence
in males aged 50-59 years, but in females
the peak was at perimenopausal age- in the
group 40-49 years. Bland and Rudolfer [12]
report that the incidence is bimodal and has
two peaks: at the age group 50-59, and over
80 years. We did not meet the second peak in
this study, possibly because we had only two
patients older than 80 years.

The patients report to the doctor after a
shorter or longer presence of subjective diffi-
culties, whereas the length of the presence of
the difficulties does not necessarily have to be
in line with the severity of the electrophysi-
ological finding. It is a chronic insidious dis-
ease, which gives subjective difficulties when
the motoric functional changes have already
occurred. Most of our patients had a bilateral
CTS and more severe symptoms in the domi-
nant hand at first presentation in the electro-
myoneurography cabinet. Since mononeu-
ropathies may start bilaterally or turn from
unilateral to bilateral condition, electrophys-
iological studies tried to find if there was the
asymmetry of nerve sensitivity thresholds
between dominant and non-dominant hand
[23], but the results did not find any differ-
ence in thresholds. Neurophysiological ab-
normalities tend to lateralize to the dominant
hand [12], therefore symptoms begin on the
dominant hand and are more severe due to
the greater use of this hand [24]. The domi-
nant hand is more affected in both unilateral
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and bilateral CTS [25], which was also noticed
in our sample. Some studies report that CTS
is more severe in idiopathic patients [26],
which might explain such a high incidence of
bilateral CTS in our sample (84.4%). Padua et
al. studied patients with idiopathic CTS and
found that 87% had bilateral neuropathy [19].
In a study by Lewanska [11] 74.3% of patients
had bilateral idiopathic CTS. In our patients,
the most common grade of changes on both
the left and right sides was moderate. Cirakli
et al also found that a moderate degree of me-
dian nerve compression was most frequent
[11].

There was a statistically significant differ-
ence in electrophysiological findings on the
median nerve in the carpal tunnel in differ-
ent age groups on dominant, right hands in
patients with bilateral CTS. Such a difference
was not seen in the non-dominant left hand.
This means that age, together with the more
frequent use of the dominant hand, is a factor
influencing the severity of changes on the me-
dian nerve and the consequential clinical pre-
sentation of CTS, but only on the dominant
hand. It seems that there is a cumulative effect
of repetitive movements in the wrist, which
makes changes on tendons within the carpal
tunnel. Such tendons can easily make com-
pression to the median nerve and cause CTS.

The main limitations of this study were
the absence of a control group and a small
sample of patients older than 80 years.

Conclusion

Although patients complain of unilateral
symptoms, most develop bilateral CTS, with
more pronounced changes on the dominant
hand. The degree of median nerve damage in
CTS, as well as the presence of bilateral symp-
toms, is not related to age. The patients most
often report with a moderate degree of nerve
damage, when there is still a possibility of
conservative treatment.
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Idiopatski sindrom karpalnog kanala kod muskaraca

Igor Sladojevi¢’, Tatjana Bu¢ma?, Ostoja Savi¢?

'Univerzitet u Banjoj Luci, Medicinski fakultet, Banja Luka, Republika Srpska, Bosna i Hercegovina
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Bosna i Hercegovina

3Univerzitetski klinicki centar Republike Srpske, Banja Luka, Republika Srpska, Bosna i Hercegovina

Uvod. Sindrom karpalnog tunela (CTS) kod muskih pacijenata, zbog anatomskih karakteristika i per-
cepcije simptoma povezanih sa CTS, ostaje dugo vremena neotkriven. Muskarci slabije reaguju na li-
jecenje CTS, a rano otkrivanje omogucava konzervativno lije¢enje blagog i umjerenog CTS. Cilj ovog
rada bio je da se ispita prosje¢na starost, ucestalost bilateralnog CTS i korelacija sa godinama Zivota,
te da se utvrdi stepen elektrofizioloskog ostec¢enja nervus medianus kod pacijenata muskog pola sa
idiopatskim CTS dijagnostikovanim elektromioneurografijom.

Metode. Retrospektivnom studijom obuhvaéena su 83 pacijenta muskog pola, starosti od 32 do 81
godine, sa zalbama na simptome unilateralnog CTS na desnoj, dominantnoj $aci. Svim pacijentima je
uraden EMNG radi potvrde CTS i stepena oStecenja nervus medianus. Statisticka analiza je izvriena
metodama deskriptivne statistike, t-testom, Wilcoxon testom ranga i Pirsonovim koeficijentom kore-
lacije. Vrijednost p< 0,05 smatrana je statisti¢ki znacajnom.

Rezultati. Prosjecna starost pacijenata bila je 55,84 godine. Bilateralni CTS je potvrden u 88,4%, naj-
ceS¢e umjerenog stepena i izrazenije na desnoj, dominantnoj ruci (p=0,001). U slu¢ajevima bilateral-
ne CTS, godine zivota nisu korelirale sa stepenom CTS promjena na obje ruke. Promjene u dominan-
tnoj saci bile su izraZenije kod pacijenata starijih od 51 godine.

Zakljucak. Muskarci sa idiopatskim CTS obi¢no imaju bilateralni CTS sa izraZzenijim promjenama na
dominantnoj ruci. Bilateralnost CTS i stepen ostecenja nervus medianus nisu povezani sa godinama
zivota.

Kljucne rijeci: sindrom karpalnog tunela, nervus medianus, muskarci
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Introduction

Summary

Introduction. Multiparametric magnetic resonance mammogra-
phy (mMMRM) has an important role in detection, evaluation and
follow-up of breast lesions. The aim of this study was to explore
whether imaging parameters, in particular ADC, can be used as a
biomarker of cell proliferation in breast cancer.

Methods. This cohort-study included 67 lesions in 50 female pa-
tients who underwent mMRM on a 3T scanner. Percutaneous biop-
sies and surgical excisions were performed after imaging in period
up to 3 weeks. The Ki67 index was assessed microscopically. Seven
Ki67 categories were defined: 0-5%, 10-20%, 20-40%, 40-50%,
50-80% and over 80%. Methods of descriptive statistics were used;
correlations were determined using Pearson'’s correlation test. ROC
curve was constructed and analyzed for determination of “cut-off”
values for diagnostic potential. Statistical significance was set at p
< 0.05.

Results. Different subtypes of breast carcinomas were involved:
ductal carcinoma (59.9%), lobular carcinoma (17.9%), metastatic
carcinoma (10.5%), ductal carcinoma in situ (9%), and tubular car-
cinoma (3%). It was not possible to determine whether there was
significant difference in values of ADC for histological subtypes of
breast carcinoma because of small number of samples in some
groups. The cut off value of ADC for breast carcinoma was 0.792
(sensitivity 98.6%, specificity 65.7%). There was no significant dif-
ference in values of ADC for categories of Ki67. There was no signif-
icant correlation between ADC mean and Ki67 for all histological
subtypes of breast carcinomas (r = 0.156, p = 0.243).

Conclusion. ADC cannot be used as a reliable imaging marker for
proliferative activity in breast cancer.

Key words: breast cancer, ADC, DWI, Ki67

Magnetic resonance mammography (MRM) is a novel diagnostic and screening modality
based on morphology and kinetic features of the breast lesion [1]. It has an important role
in follow-up, as well as in detection and evaluation of breast lesions. Diffusion-weighted
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imaging (DWI) is a MRI technique based on
Brown motion of water molecules reflecting
tissue cellularity and integrity of cell mem-
branes [2]. This diffusion of water in tissue
can be quantified by apparent diffusion coef-
ficient (ADC) [3, 4]. ADC can be divided in 3
sub-parameters: ADC mean, ADC minimum
and ADC maximum [4]. Mean ADC is most
frequently used in clinical and experimental
investigations.

Usually, benign breast lesions show a
decrease in DWI signal and higher appar-
ent diffusion coefficient (ADC) values com-
pared to breast cancers which have lower
values [5-7]. This means that ADC values
can discriminate malignant and benign
breast lesions. Also, it has been shown that
ADC correlated inversely with cell count of
investigated lesions [8]. Association with
proliferation, e.g. Ki67 receptor are very im-
portant because the fact that it predicts be-
havior of several tumors [4, 8]. According to
the literature, breast carcinomas with high
expression of Ki67 had lower ADC values
in comparison to tumors with low Ki67 ex-
pression [8].

Utility ADC as a biomarker of tumor pro-
liferation is controversial due to several is-
sues. Firstly, wide spectrum of correlations
coefficient between ADC and Ki67 was re-
ported [9-13]. Secondly, most reports about
association between ADC and Ki67 investi-
gated small samples ranging from 11 to 50
patients/tumors [9, 12, 13]. There only few
studies investigated collectives over 100 pa-
tients [10, 11, 14].

Some studies showed that ADC_ . had
stronger correlations with Ki67 [15] and can
better reflect proliferation potential of malig-
nant lesions.

The aim of this study was to explore asso-
ciations between the mean ADC values and
Ki67 in different types of breast tumors, and
whether imaging parameters, in particular
ADC, can be used as a biomarker of cell pro-
liferation in breast cancer.

22 | www.biomedicinskaistrazivanja.mef.ues.rs.ba

Methods

This randomized retrospective cohort-study
included 67 lesions in 50 females who under-
went MRM in period from January 2013 to Jan-
uary 2017. The study was approved by ethical
committee. Percutaneous biopsies and surgical
excisions were performed after imaging in pe-
riod up to 3 weeks. The including criteria were
age over 18 and female gender. The excluding
criteria were absence of subsequent histologi-
cal finding and contraindications for MRM.

All patients signed a fully informed writ-
ten consent for taking part in the study.

Magnetic Resonance Mammography (MRM)

MRM in all patients was performed on 3T
scanner (Siemens Trio Tim, Erlangen, Ger-
many), using a dedicated 36-channel coil, in
the prone position. DWI was integrated in
conventional protocol that consisted of non-
fat-suppressed T2-weigthed turbo spin echo
transversal, non-fat-suppressed and fat sup-
pressed T1l-weighetd transversal sequenc-
es and STIR sagittal sequence, followed by
dynamic contrast study (fat-suppressed 3D
T1-weighted Fast Low Angle Shot (FLASH)
transversal tomograms). Gadolinium contrast
agent was injected in the dose of 0.Immol/
kg, at the rate 2.5 ml/s, followed by 25 ml sa-
line injection. Parameters for dynamic con-
trast study were: time of repetition/ time of
echo (TR/TE) 4.2 ms/1.6 ms, flip angle (FA)
15°, field of view (FOV) 340x340 mm, matrix
size 512x410, slice thickness 2mm, time of
acquisition 86s. Diffusion-weighted imaging
was performed prior to contrast study, using
echo-planar imaging (EPI) sequence in the ax-
ial plane, with b values of 750, 1000 and 1500 s/
mm?2. Parameters for this sequence were: TR/
TE 8400 ms/98 ms, FOV 340x170 mm, matrix
size 192x96, slice thickness 4 mm. Apparent
diffusion coefficient (ADC) maps were creat-
ed during the post-processing by using avail-
able software provided by the manufacturer
(Syngo, Siemens Healthcare). The region of
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interest (ROI) was selected manually includ-
ing only solid parts of tumor.

Percutaneous biopsies or surgical excision
obtained tissues samples that underwent histo-
logical examination. Core biopsy was performed
using Bard Magnum biopsy instrument and
needles of 14 G. Three to twelve tissue samples
were taken and put into formalin. Histological
report contained histological finding according
to WHO Classification of the breast tumors [16].
The Ki67 index was assessed microscopically.
In the ,hot spot” within the tumor (area with
highest number of positive nuclei) scoring was
performed. The Ki67 index was expressed as
the percentage of Ki-67 positive malignant cells
in 1000 malignant cells. We defined seven Ki67
categories: 0-5%, 10-20%, 20-40%, 40-50%, 50—
80% and over 80%.

Statistical analysis was performed using
SPSS ver. 19.0 (IBM, Chicago, IL, USA). Meth-
ods of descriptive statistics were used (mean,
standard deviation, minimum, maximum).
Differences between variables were tested
using chi-square test. Correlations were de-
termined using Pearson’s correlation test. For
determination of cut off value for diagnostic

and prognostic potential of variable, Receiver
Operating Characteristic (ROC) curves were
constructed. Statistical significance was set at
value p <0.05.

Results

The study included 50 females with 67 de-
tected breast lesions. Histologically, there
were different subtypes of breast carcinomas
involved. Most frequently, ductal carcino-
ma (59.9%), followed by lobular carcinoma
(17.9%), metastatic carcinoma (10.5%), ductal
carcinoma in situ (9%), and tubular carcino-
ma (3%) were reported. Mean ADC values
and distribution of pathohistological sub-
types of breast carcinoma are summarized in
table 1. Since in category tubular carcinoma
were only two cases, it was not possible to de-
termine whether there was significant differ-
ence in values of ADC in different histological
subtypes of breast carcinoma.

Mean values and standard deviations of
ADC and defined groups of Ki67 are summa-
rized in table 2 and shown in figure 1.

Table 1. Mean ADC values and distribution of histological subtypes of breast carcinoma

Histological subtype of ADC (x 10° mm2/s) )
. N (frequency) ] max min
breast carcinoma (3rd—1st quartile)
Ductal invasive carcinoma 40 (59.9%) 0.68 (0.87—0.52) 1 0.06
Lobular carcinoma 12 (17.9%) 0.72 (0.82—0.55) 0.98 0.27
DCIS 6 (9%) 0.78 (0.88—0.52) 0.89 0.63
Metaplastic carcinoma 7 (10.5%) 0.68 (0.85—0.50) 0.95 0.22
Tubular carcinoma 2 (3%) 0.78 (0.81—0.75) 0.83 0.73
Table 2. Mean ADC values and standard deviations distribution of defined groups of KI 67
Ki67
ADC
0-5% 5-10% 10-20% 20-40%  40-50%  50-80% > 80%
Mean value 0.7145 0.5571 0.5839 0.584 0.604 0.732 0.728
ST deviation 0.19811 0.34368 0.19626  0.25628 0.14188 0.34518  0.15503
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Figure 1. Values of ADC for defined categories of Ki67

There was no significant difference in
values of ADC and Ki67.

The pooled correlation coefficient be-
tween ADC mean and Ki67 for all histolog-
ical subtypes of breast carcinomas was r =
0.156 (p = 0.243). There was no significant
correlation between parameters. Pearson’s

Table 3. Correlation coefficients between ADC mean
and defined groups of KI 67 in breast carcinoma

Ki67 ADC

0—5% =-0.053, p=0.85, n=15
5—10% r=0.356, p=0.489, n=6
10—20% =-0.426, p=0.168, n =12
20—40% =-0.225,p=0.667,n=6
40—50% *n=5
50—80% =-0.404, p=0.368, n="7

>80% r=0.288, p=0.420,n=10

pooled KI 67 r=0.156, p = 0.243, n=58
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correlation coefficients and mean ADC for
each category of Ki67 are shown in table 3
and figure 2.

ROC curve for malignant lesions is shown
in figure 3. The cut off value of ADC for ma-
lignant lesions was 0.792 (sensitivity 98.6%,
specificity 65.7%).
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Figure 2. ADC values vs. Ki67
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Figure 3. ROC curve for malignant breast lesions

Discussion

Ki67 is a marker of cell proliferation and can
predict the prognosis for patients with breast
carcinoma [17, 18]. Because of this, it is im-
portant to predict expression of Ki67 on imag-
ing parameters. ADC reflects water diffusion
in tissue and is in inverse correlation with cell
number in tumors [19], and statistically sig-
nificant correlation with nucleic size/volume
[4]. Some previous studies showed the phe-
nomenon that ADC can be associated with
Ki67 [4, 15]. It is unknown the exact cause of
this association. Ki67 is shown to be responsi-
ble for cell proliferation as nuclear cell protein
synthesized through the whole mitosis except
the GO phase [20, 21]. Also, it is possible that
mitotic phases may an increase of cytoplas-
mic proteins and cytoplasmic viscosity [22].
This may lead to decrease ADC.

Reported data about associations between
ADC and Ki67 in breast cancers are very in-
consistent. Some studies identified signifi-
cant correlations between parameters [23, 24],
other did not. It is suggested that that ADC
can be used as a biomarker for proliferation
in ovarian cancer. But ADC cannot be used

GodiSte 14 Jun 2023

as a proliferation biomarker in breast cancer
because of weak correlations between ADC
and Ki67. Interpretation of results of previous
studies is difficult because of different study
design and analysis. Different values of Ki67
expression are used to discriminate cancers
with low or high proliferative activity [8, 25,
26], and some defined more than two Ki67
categories.

In previous studies, several problems were
identified. Firstly, some studies contained
relatively small patient samples which were
examined with use of different MRI equip-
ment with different technical parameters
(field strength, DWI sequences and b-values).
Secondly, published correlation coefficients
were various due to different subjects includ-
ed, different ratio of histological subtypes of
tumors or different method of analysis (ROI
size, location, etc.).

The cut off values of mean ADC was deter-
mined for malignant lesions in our study. The
cut off ADC value for malignant lesions was
0.792 (sensitivity 98.6%, specificity 65.7%).
Therefore, ADC could be used as marker for
distinguishing malignant lesions of breast
with very good sensitivity, but low specific-
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ity. This could be improved with use of dy-
namic contrast-enhanced magnetic resonance
mammography (DCE-MRM).

Our study has some limitations. Firstly,
it contained relatively small patient sample.
Therefore, it could not identify if there was
significant associations between ADC and
histological subtypes of breast cancer, or
Ki67 and subtypes of breast cancer because
of small sample in some histological groups.
Secondly, we did not calculate correlation co-
efficients for each histological subtype includ-
ed, because the included tumors represent the
most frequent subtypes of breast carcinoma
and we consider these should be analyzed
as a group. Thirdly, we used different MRI

Funding source. The authors received no specific fund-
ing for this work.

Ethical approval. The Ethics Committee of the General hos-
pital “Sveti Vracevi’, Bijeljina, Republic of Srpska, Bosnia and
Herzegovina, approved the study and informed consent
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Da li vidljivi koeficijent difuzije (ADC) moze biti imidzing marker za
proliferativnu aktivnost kod karcinoma dojke?

Jelena Maric', Jasmina Boban*?, Tatjana Ivkovi¢-Kapicl**, Dragana bilas?,
Viktorija Vucaj-Cirilovi¢ 3, Dragana Bogdanovi¢-Stojanovic¢*

'JZU bolnica “Sveti Vracevi”, Bijeljina, Republika Srpska, Bosna i Hercegovina

2Univerzitet u Novom Sadu, Medicinski fakultet, Novi Sad, Srbija

3Institut za onkologiju Vojvodine, Centar za imidzing dijagnostiku, Sremska Kamenica, Srbija
“Poliklinika “Health Medic”, Novi Sad, Srbija

Uvod. Multiparametrijska magnetno-rezonantna mamografija (mMMRM) ima vaznu ulogu u detekciji,
evaluaciji i pracenju tumora dojke. Cilj ove studije je da ispita da li imidZing parametar, konkretno
Apparent Diffusion Coefficient (ADC), moze biti marker za proliferativnu aktivnost kod karcinoma
dojke.

Metode. Ova kohortna studija ukljucila je 67 lezija kod 50 pacijentkinja koje su pregledane mMRM
na skeneru 3T. Perkutane biopsije i hirurske ekscizije izvodene su posle snimanja u periodu do tri
nedelje. Ki67 indeks je procenjen mikroskopski. Sedam Ki67 kategorija je definisano: 0-5%, 10-20%,
20-40%, 40-50%, 50-80% i viSe od 80%. KoriS¢ene su metode deskriptivne statistike. Korelacije su
odredene koris¢enjem Pirsonovog korelacionog testa. Konstruisana je i analizirana ROC kriva za
odredivanje “cut-off” vrednosti i dijagnostickog potencijala. Statisticka znacajnost je bila postavljena
nap < 0,05.

Rezultati. Razliciti podtipovi karcinoma dojke su bili zastupljeni: duktalni karcinom (59,9%), lobular-
ni karcinom (17,9%), metastatski karcinom (10,5%), duktalni karcinom in situ (9%) i tubularni karci-
nom. “Cut off” vrednost ADC za karcinom dojke bila je 0,792 (senzitivnost 98,6%, specificnost 65,7%).
Nije postojala statisticki znacajna razlika u vrednostima ADC za razlicite kategorije Ki67. Nije postoja-
la statisti¢ki znacajna korelacija izmedu srednje vrednosti ADCi Ki67 na nivou celog uzorka (r=0,156,
p =0,243).

Zakljuc¢ak. ADC se ne moze koristiti kao pouzdan imidzing marker za proliferativnu aktivnost kod
karcinoma dojke.

Klju¢ne reci: karcinom dojke, ADC, difuzioni imidzing, Ki67
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Summary

Introduction. Vitamin D is a liposoluble vitamin that has many im-
portant roles in the human body. Daily requirements for vitamin D
are met through intake of food and exposure to sunlight. The high
frequency of vitamin D deficiency is a public health problem that can
be corrected using food supplements (FS), which is why its consump-
tion is increasing. The quality of FS, including the content of active
components, depends on the good manufacturing practice which is
not strictly regulated for the production of FS, as well as the formula-
tion, packaging and storage. Because of that, the quality of FS can be
variable. The aim of our pilot study was to examine the conformity of
the actual determined content of vitamin D and the declared content
in 49 FS, in the form of tablets and capsules, present on the market in
Republic of Srpska.

Method. Determination of vitamin D content was performed by
high-performance liquid chromatography (HPLC).

Results. The range of the determined content of vitamin D in relation
to the declared content, expressed as a percentage, was from 64,4%
to 188,8%, whereby the deviation is not statistically significant (mean:
100.50%; Cl 95% -0.54 to 0.17; p=0.313 tablets; mean: 98.02%; Cl 95%
-3.00 to 0.42; p=0.127 capsules). When measurement uncertainty is
taken into account, only one sample (2.0%) was outside the legally
allowed range (88.8% more than labeled).

Conclusion. Therefore, it has been shown that most of the examined
products are of satisfactory quality in terms of vitamin D content, but
itis necessary to continuously monitor the food supplements that are
on the market.

Keywords: cholecalciferol, food supplements, safety, label, HPLC

Introduction

Vitamin D is one of the most important nutrients necessary for the proper development and
functioning of our body. According to its chemical structure, vitamin D belongs to the group of
steroids. The two most important forms of vitamin D are ergocalciferol (D2) and cholecarciferol
(D3). Vitamin D is a fat-soluble vitamin. Due to its metabolism and mechanism of action, it is also
considered a hormone [1]. The human body provides vitamin D through synthesis in the skin
after exposure to UV-B radiation, as well as through intake of food and food supplements (FS) [1,
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2]. The amount of endogenously synthesized
vitamin D depends on the intensity of expo-
sure to solar radiation, which is influenced by
numerous factors such as geographical area,
season, altitude, time spent outside, use of sun-
screen, clothing, age, skin color, numerous dis-
eases etc. In the case of reduced endogenous
synthesis, due to insufficient exposure to UV-B
radiation, it is necessary to compensate vita-
min D through food or FS [2, 3]. Foods that are
the source of vitamin D include fish (fatty fish
is the best), egg yolks, some offal such as liver
(especially cod liver), butter and milk (which
are fortified in some countries), cocoa and co-
coa products, mushrooms, meat to a lesser ex-
tent, etc. [4-6].

Today, the consumption of FS, especial-
ly vitamins and minerals, is very popular
among general population. Also, the aware-
ness about the importance of adequate intake
of vitamin D is growing as the lack of vita-
min D is becoming a growing public health
problem. Accordingly, the intake of vitamin
D through FS is increasing, which is why it
is extremely important to control the quality
of this group of products. The quality control
of FS is very complex and includes both, the
control of potentially harmful contaminants
and the content of active components, as well
as the labeling of products, which must com-
ply with the requirements of current legisla-
tion. Also, FS are available to general popula-
tion in pharmacies as well as in various stores
and online shops, so very often people buy FS
on their own, without adequate advice from
health care professionals about its use. This
can lead to excessive or inadequate use and
numerous interactions with drugs if used to-
gether [7]. Some studies have shown possible
deviations of the actual content of vitamin
D in relation to the labeled value (LV) in FS
[8-10]. For example, a research carried out in
Slovenia showed that determined vitamin D
was 36% to 206% compared to labeled one [8].
Therefore, due to inadequate product formu-
lation, packaging or storage, there may be a
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change in the content of the active component
in the FS compared to the LV, which may mis-
lead the consumer in terms of product dos-
age. Because of that, it is very important to
control the content of active substances in FS.

The aim of our pilot study was to examine
FS with vitamin D present on the market in
Republic of Srpska, what doses of vitamin D
are contained and whether the determined vi-
tamin D content corresponded to the labeled
content on the product itself, i.e. to examine
the quality in terms of vitamin D content in FS
available to the general population.

Method

Vitamin D has been examined in 49 samples
of FS in form of tablets (n=34) and capsules
(n=15) present on the market of Republic of
Srpska. FS with vitamin D were selected by
random sampling from pharmacies and stores
and did not include all supplements with vi-
tamin D present on the market. The number
of all FS with vitamin D on the market is un-
known as there is no comprehensive register
for these products. This pilot study was con-
ducted from July 2019 to December 2020.
Determination of vitamin D is based on
a reference document that is an extension of
the standard method “SRPS EN 12821:2012 -
Food products - Determination of vitamin D
by high-performance liquid chromatography
- Measurement of cholecalciferol (D3) and er-
gocalciferol (D2)”. It was modified in part of
the subject of test and validated by the proce-
dure by which it was determined that the test
method was reliable for the intended analyti-
cal determinations in the given conditions in
accordance with the ISO/IEC 17025 standard
[11]. The method is based on the determina-
tion of vitamin D2 or D3 by high-performance
liquid chromatography (HPLC), which in-
cludes a technique in which a continuous
flow of the mobile phase is applied along a
column with a stationary phase, in order to
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separate analyzed components of the mixture
and their further qualitative and quantitative
analyses in the examined sample [12]. Deter-
mination of vitamin D content was performed
on an HPLC Agilent 1200 Series, DAD detec-
tor. Sample preparation involved the release
of vitamin D from the samples by alkaline hy-
drolysis with a mixture of ethanol and aque-
ous KOH solution in the presence of ascorbic
acid as an antioxidant (saponification). After
saponification, vitamin D was extracted with
n-hexane. Determination of vitamin D2 or D3
in the sample extract solution was performed
using a semi-preparative normal phase col-
umn (silica gel, 5 pm; 4 x 250 mm), followed
by determination on an analytical C18 reverse
phase column (5 um; 4 x 250 mm) by chro-
matography using DAD detector (UV spec-
trometry, A =265 nm) (Figure 1). A mixture of

Quality of food supplements with vitamin D

n-hexane and 2-propanol (99:1 V/V) was used
as a solvent for the normal phase of semi-pre-
parative HPLC, while a mixture of acetonitrile
and methanol (70:30 V/V) was used as a mo-
bile phase for analytical reverse phase HPLC.
Linearity for vitamin D3 was determined
in the range from 2.5 pg/mL to 100 pg/mL,
and for vitamin D2 in the range from 5 to 100
ug/mL (Figure 2). The measured limits of de-
tection for both vitamins were 1.25 pg/mL,
and the limit of determination for vitamin D3
was 2.5 ug/mL, while for D2 it was 5 pg/mL.
Descriptive statistics was used to analyze
the results and for statistical analysis the IBM
SPSS Statistics software 25 was used. The re-
sults of descriptive statistics were presented
as determined values (DV) + measurement
uncertainty, rounded to 2 decimal places, and
percentage of difference between DV and LV.
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Figure 1. Chromatogram of vitamin D determination
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Figure 2. Calibration curve for vitamin D3 and vitamin D2
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Results

Vitamin D content was tested in 49 samples of
FS present on the market of Republic of Srps-

ka and containing vitamin D2 or D3,

alone or

in combination with other active substances,

Table 1. Vitamin D in FS in the form of tablets

in the form of capsules and tablets, including
effervescent tablets. Thirty four samples in
the form of tablets and 15 samples in the form
of capsules were tested.

Tables 1 and 2 show the results obtained
from the determination of vitamin D by the

Number of DV1 Lv2 Unit of (DV/LV) Difference of DV in
the sample (+ measurement uncertainty) (-20% +50%) measurement *100% relation to LV (%)
Sample 1 543 +1.10 5 (4.0-7.5) ug/tablet 108.6 18.6
Sample 2 5.62+1.12 5 (4.0-7.5) ug/tablet 112.4 112.4
Sample 3 575+1.15 5 (4.0-7.5) ug/tablet 115 115
Sample 4 5.08 £0.98 5 (4.0-7.5) pg/tablet 101.6 11.6
Sample 5 5.10+0.87 5 (4.0-7.5) pg/tablet 102 12
Sample 6 455+0.91 5(4.0-7.5) pg/tablet 91 19
Sample 7 9.40 £1.88 10 (8.0-15.0) pg/tablet 94 16
Sample 8 8.10+1.62 10 (8.0-15.0) pg/tablet 81 119
Sample 9 4.20+0.84 5 (4.0-7.5) ug/tablet 84 116
Sample 10 420+0.84 5 (4.0-7.5) ug/tablet 84 116
Sample 11 4.80 £ 0.96 5 (4.0-7.5) ug/tablet 96 14
Sample 12 8.20 + 1.64 10 (8.0-15.0) ug/tablet 82 118
Sample 13 420+0.84 5 (4.0-7.5) ug/tablet 84 116
Sample 14 710+ 1.42 7.5 (6-11.25) ug/tablet 94.7 15.3
Sample 15 4.72 +0.94 2.5 (2.0-3.75) ug/tablet 188.8 188.8
Sample 16 11.70 £2.34 10 (8.0-15.0) Lg/tablet 117 117
Sample 17 9.26 £1.85 10 (8.0-15.0) pg/tablet 92.6 17.4
Sample 18 17.05 + 3.41 20 (16.0-30.0) pg/tablet 85.2 114.8
Sample 19 571+1.14 5 (4.0-7.5) ug/tablet 114.2 114.2
Sample 20 520+1.04 6 (4.8-9.0) ug/tablet 86.7 113.3
Sample 21 4.30+0.86 5 (4.0-7.5) pg/tablet 86 114
Sample 22 570+1.14 5 (4.0-7.5) pg/tablet 114 114
Sample 23 5.43 £1.09 5 (4.0-7.5) pg/tablet 108.5 18.5
Sample 24 5.51+1.10 5 (4.0-7.5) pg/tablet 110.2 110.2
Sample 25 5.00 +0.98 5 (4.0-7.5) pg/tablet 100 0
Sample 26 4.48 +0.90 5 (4.0-7.5) pg/tablet 89.6 110.4
Sample 27 477 +0.95 5(4.0-7.5) ug/tablet 95.4 14.6
Sample 28 7.70+2.00 7.5 (6.0-11.25) pg/tablet 102.7 12.7
Sample 29 8.60+1.72 7.5 (6.0-11.25) pg/tablet 114.7 114.7
Sample 30 5.80+1.16 5 (4.0-7.5) pg/ daily dose 116 116
Sample 31 5.0+0.98 5 (4.0-7.5) ug/2 tablets 100 0
Sample 32 2.70 £ 0.54 3 (2.4-4.5) pg/tablet 90 110
Sample 33 8.40 +1.68 10 (8.0-15.0) pg/tablet 84 116
Sample 34 9.10 +1.82 10 (8.0-15.0)  ug/tablet 91 19

1 Determined value of vitamin D
2 Labeled value of vitamin D
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HPLC method, their comparison to the la-
beled amount, as well as the deviations of the
stated values.

The results in the tables are shown in the
labeled units of measurement, that is, in pg per
tablet, capsule or daily dose, g or mg per 100g,
or in percentages for deviations. DV of vitamin
D in the examined tablets ranged from 2.70 ug
to 17.05 pg per tablet, and in capsules from
1.55 pg to 46.54 ug per capsule. Measurement
uncertainty included in the interpretation of
the results ranged from + 0.31 pug to + 9.31 ug,
depending on the amount of vitamin D in the
samples. LV ranged from 2.5 pg to 50 pg of

Table 2. Vitamin D in FS in the form of capsules

Quality of food supplements with vitamin D

vitamin D per pharmaceutical dosage form,
amounting from 100 IU to 2000 IU, respec-
tively. The tables show the percentage of dif-
ference of the determined value of vitamin D
in relation to the labeled value (DV/LV*100%).
This value ranged from 81% to 188.8% in tablet
samples, while in capsule samples this value
ranged from 64.4% to 170.0%.

The statistical parameters for all examined
samples showed no statistical significance
in difference of DV compared to LV (mean:
100.50%; Cl 95% -0.54 to 0.17; p=0.313 for tab-
lets; mean: 98.02%; C1 95% -3.00 to 0.42; p=0.127
for capsules).

a :
et memurement otV et OV DVinton
uncertainty) to LV (%)
Sample 1 1.55+0.31 1.7 (1.36-2.55) ug/capsule 91.2 18.8
Sample 2 46.54 £ 9.31 50 (40-75) pg/capsule 93.1 16.9
Sample 3 4.21+0.84 5(4.0-7.5) ug/capsule 84.2 115.8
Sample 4 6.08 +1.22 5 (4.0-7.5) pg/capsule 121.6 121.6
Sample 5 4.20 £ 0.84 5 (4.0-7.5) ug/capsule 84 116
Sample 6 8.50+1.70 5 (4.0-7.5) pg/capsule 170 170
Sample 7 16.10 +3.92 25 (20.0-37.5) pg/capsule 64.4 135.6
Sample 8 8.70 +1.74 10 (8-15) pg/capsule 87 113
Sample 9 43.00 + 8.60 50 (40.0-75.0) ug/capsule 86 114
Sample 10 2.49 +0.50 2.22 (1.78-3.33) mg/100g 112.2 112.2
Sample 11 420+0.84 5 (4.0-7.5) ug/capsule 84 116
Sample 12 5.0+05 5(4.0-7.5) mg/100g 100 0
Sample 13 2.30+£0.46 2.22 (1.78-2.66) mg/100g 103.6 13.6
Sample 14 9.84 +0.51 10 (8.0-15.0) ug/capsule 98.4 11.6
Sample 15 9.06 +0.47 10 (8.0-15.0) pg/capsule 90.6 19.4

1 Determined value of vitamin D

2 Labeled value of vitamin D
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Discussion

Vitamin D is one of the most important nu-
trients playing an important role in growth,
development and functioning of the human
body. It improves the absorption of calcium
and phosphate in the intestines, and by stimu-
lating the function of osteoblasts, it contributes
to the mineralization of the bone system [13].
It stimulates the cells of innate and acquired
immunity, thereby strengthening the body’s
defense against infection, including infection
caused by the SARS-COV 2 virus [14-16]. The
basic anti-infective mechanism is based on the
expression of cathelicidin and beta-defensin 2
in phagocytes and epithelial cells, which leads
to inhibition of virus replication in the body
[14-18]. Most of the effects of vitamin D are
achieved by binding to the vitamin D receptor
(VDR) and forming a heterodimeric complex,
which further binds to the promoter regions
of certain DNA genes called vitamin D re-
sponsive elements (VDREs). They affect gene
expression, and as a result, the synthesis of
cathelicidin and defensin (-2 in macrophages
is stimulated. This leads to an increased phago-
cytic ability and chemotaxis of macrophages
and monocytes which increases the efficiency
of our immune system against infection and
reduce the possibility of respiratory tract infec-
tions (RTIs) [14, 17, 18].

Age and chronic comorbidities, such as
obesity and diabetes, significantly complicate
the clinical picture of infection with SARS-
COV 2 virus. Adequate supplementation can
increase the level of regulatory T lympho-
cytes and thus reduce the risk of pneumonia
and upper RTIs [18]. To reduce the risk of
RTIs, some studies suggest that people with
vitamin D deficiency could take vitamin D in
dose of 10000 IU/day for several weeks before
peak season for RTIs, to reach an optimal level
of vitamin D in circulation, and then the dose
is reduced to 5000 IU/day as long as it needs.
With this regimen of oral supplementation,
an optimal level of vitamin D in blood of 40
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do 60 mg/mL (100 do 150 nmol/L) is achieved
and maintained in long-terms with no side
effects [18-20]. Furthermore, some guidelines
say that in vitamin D deficient individuals,
optimal levels of vitamin D can be achieved
by taking 50.000 IU/week or 6.000 IU/day for
several months, followed by a maintenance
dose of 1.500-2.000 IU/day [21]. One study
showed that the use of vitamin D in the dose
of 100.000-200.000 ITU for 8 weeks (1800-3600
IU/day) or 10.000 IU/day for four months did
not cause any side effects [19]. Current re-
search shows that acute toxicity of vitamin
D is very rare, and the acute toxic dose has
not been clearly defined to date, while chron-
ic toxicity can be manifested after taking the
dose higher than 50.000 IU/day for more than
amonth [22]. It is also necessary for the health
of the muscular system [23]. It reduces the
risk of developing cardiovascular diseases,
and in the case of an already present disease,
vitamin D supplementation reduces the de-
gree of possible complications and mortality
[24]. Vitamin D inhibits many processes such
as carcinogenesis and inflammation, which
contributes to the improvement of some other
conditions such as diabetes mellitus [24, 25].

Specific risk factors and population
groups in which vitamin D deficiency can be
expected are: people who are rarely exposed
to the sun, wear protective clothing and use
sun protection products, people with dark
skin, obese people, people taking medications
that affect metabolism of vitamin D, hospital-
ized patients, elderly people and pregnant
women. Also, low concentrations of vitamin
D in the blood can be expected in numerous
diseases, especially in osteoporosis, malab-
sorption of various etiologies, autoimmune
diseases, acute and chronic kidney and liver
diseases, neurological, endocrine and psychi-
atric diseases.

Daily requirements for vitamin D change
with age and depend on physiological needs
and the state of the organism. Concentrations
of 25-hydroxycholecalciferol from 75 to 150
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nmol/L are desirable in the population, and
those lower than 50 nmol/L are insufficient
for the health of the musculoskeletal system
[26]. Considering all of the above, the Europe-
an Food Safety Authority (EFSA) has recom-
mended the optimal daily intake of vitamin
D in food, namely for infants and newborn
children 400 IU/day of vitamin D, for children
over two years of age and adolescents 500
IU/day, while for the population aged 19 to
70 a daily dose of 600 IU/day is sufficient to
achieve a vitamin D concentration of 50 nmo-
I/L or above. For the population older than 70
years the recommended daily intake is 800 IU/
day (20 ug) [2, 27]. Also, EFSA has determined
an upper intake limit that is considered safe -
1000 IU/day for all infants up to 1 year of age,
2000 IU/day for children from 1 to 10 years
of age and 4000 IU/day for children over 11
years of age and adults [28]. According to oth-
er sources, the maximum allowed daily intake
of vitamin D for children is 1000 IU/day and
for adults 2000 IU/day [29]. The stated limits
refer to a healthy population. In disease states,
they are much higher, as well as for patients
with malabsorption syndrome, and they must
be determined individually [30].

Thanks to the raising of awareness about
the deficiency of vitamin D due to inadequate
intake and its importance, there has been a
significant increase in the consumption of
FS containing vitamin D, so it is extremely
important that such products on the market
are of satisfactory quality, including the con-
tent of active components. Conditions that
must be met by FS in order to be placed on
the market are prescribed according to the
Law on Food (Official Gazette of Republic of
Srpska, No. 19/17) and the Rulebook on Food
Supplements (Official Gazette of Republic
of Srpska, No. 10/18). When labeling FS, it
is necessary to state the declaration of nu-
tritional value, which includes the amount
recommended for daily use of vitamins and
minerals or other active substances present
in the product. According to the Rulebook on
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providing information to consumers about
food (Official Gazette of Republic of Srpska,
No. 9/18), the provision of information on
food should be done in such a way that does
not mislead the end consumer, which par-
ticularly refers to the characteristics of food,
including the composition and quantities of
food ingredients.

Research carried out in Slovenia showed
that out of 24 tested FS containing vitamin
D, two samples did not correspond to the
prescribed permitted deviation of vitamin D
from the LV, whereby one sample had a lower
value than the labeled (36%), while the other
contained a significantly higher amount than
labeled (206%) [8]. Other studies showed that
among examined samples, the measured val-
ue of vitamin D deviated by 8% to 177% from
LV or 93% to 172% [9, 10].

The obtained results of our research show
that there are certain minor differences in the
determined content of vitamin D compared to
the declared content, depending on the form
of the FS itself. According to the Rulebook on
Food and Health Claims (Official Gazette of
Republic of Srpska, No. 19/18), the permitted
deviation of the LV from the actual DV may
be from -20% to +50% for vitamins in FS, i.e.
the content must be within the range of 80%
to 150% of the LV, including the measurement
uncertainty.

During the analysis of FS in the form of
tablets (Table 1), the DV of vitamin D was
above the LV on the package itself in 14 sam-
ples (41.18%). The deviations ranged from
+1.6% to +88.8%. In 20 samples (58.82%) the
DV was below the declared value and the de-
viations ranged from -4% to -16%. It should
be noted that only one sample (sample 15)
was outside the permitted range according to
the Regulation on Food and Health Claims,
even when the measurement uncertainty was
taken into account. This means that out of a
total of 34 samples in tablet form 2.9% of the
samples did not meet the requirements of the
regulation or 2.0% of all examined samples.
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During the analysis of products in the
form of capsules (Table 2), in four samples
(26.67%) the mean DV was above the LV of
vitamin D on the packaging itself, with the
range of deviations from +3.6% to +70%. In
11 samples (73.33%) the DV was below the
declared value. The range of deviations was
from -1.6% to -35.6%. One sample (sample
6) had a deviation of 70% higher than the LV
and one sample (sample 7) had a deviation of
35.6% lower than the LV when mean values
was taken into account. But if the measure-
ment uncertainty for the DV was taken into
account, the vitamin D content would met the
requirements of the Rulebook on Food and
Health Claims. In summary, the deviation of
vitamin D content in nutritional supplements
in the form of tablets and capsules amounts
to -35.6% to +88.8%, i.e. the content is in the
range of 64.4% to 188.8% of the declared val-
ue, which is close to the results obtained in
EU countries [8, 9]. Only one sample does
not meet the requirements of the legislation
when measurement uncertainty is taken into
account. The statistical analysis shows that
there is no statistical significance in difference
of DV compared to LV in examined samples
(mean: 100.50%; Cl1 95% -0.54 to 0.17; p=0.313
for tablets; mean: 98.02%; C1 95% -3.00 to 0.42;
p=0.127 for capsules).

Funding source. The authors received no specific fund-
ing for this work.

Ethical approval. This article does not contain any studies
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Conclusion

The use of FS has recently been widespread
in the general population, especially vitamin
D. The content of physiologically active com-
ponents in FS is a very important segment
of product quality, because an insufficient
amount does not lead to satisfactory efficiency
and misleads the consumer, while an exces-
sive amount can endanger consumers’ health
due to inadequate dosage, which is why we
conducted a pilot study related to vitamin D
content in FS. Our pilot research showed that
most of the samples were safe and of satis-
factory quality in terms of composition. One
sample did not have the appropriate content
of vitamin D (it was higher than labeled) and
it had no statistical significance. Considering
that only one sample out of 49 samples (2,0%)
did not meet the quality requirements pre-
scribed by legal acts, the quality of the tested
FS present on the market of Republic of Srps-
ka could be considered satisfactory.

Given the fact that taking the FS can in-
fluence consumers’ health, it is necessary to
control the qualitative and quantitative com-
position continuously, especially the active
ingredients. In general, the quality and safety
of FS should be imperative for producers and
subjects in the food business who put them on
the market.

with human participants performed by any of the authors.
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Sadrzajni kvalitet dodataka ishrani sa vitaminom D na trzistu Republike Srpske

Ljubica Bojani¢'? Mirjana BDermanovic¢'?

'JZU Institut za javno zdravstvo Republike Srpske, Banja Luka, Republika Srpska, Bosna i Hercegovina

2Univerzitet Banja Luka, Medicinski fakultet, Katedra za farmakologiju, Banja Luka,
Republika Srpska, Bosna i Hercegovina

Uvod. Vitamin D je liposolubilni vitamin koji ima mnogobrojne znacajne uloge u ljudskom organiz-
mu. Dnevne potrebe za vitaminom D zadovoljavaju se unosom hrane i izlaganjem suncevoj svje-
tlosti. Visoka ucestalost nedostatka vitamina D je javnozdravstveni problem koji se moZe korigovati
dodacima ishrani, te danas postoji sve vece nastojanje u potrodnji dodataka. S obzirom da njihov
kvalitet, ukljucujuci i sadrzaj aktivhe komponente, zavisi od dobre proizvodacke prakse, koja nije
strogo regulisana za proizvodnju dodataka ishrani, kao i formulacije, pakovanja i nac¢ina cuvanja,
na trzistu se mogu nadi dodaci ishrani razli¢itog kvaliteta. Cilj naseg pilot istrazivanja je bio ispitati
uskladenost stvarno utvrdenog sadrzaja vitamina D i deklarisanog sadrZaja u 49 dodataka ishrani u
obliku tableta i kapsula prisutnih na trzistu u Republici Srpskoj.

Metod. Odredivanje sadrzaja vitamina D je izvrieno te¢cnom hromatografijom visokih performansi
(HPLCQ).

Rezultati. Opseg utvrdenog sadrzaja vitamina D u odnosu na deklarisani sadrzaj, izrazen u procenti-
ma, bio je od 64,4% do 188,8%, pri cemu odstupanije nije statisti¢ki znac¢ajno (mean: 100,50%; Cl 95%
-0,54 do 0,17; p=0,313 tablete; mean: 98,02%; Cl 95% -3,00 do 0,42; p=0,127 kapsule). Kada se uzme
u obzir mjerna nesigurnost, samo jedan uzorak u obliku tableta je bio izvan zakonom dozvoljenog
opsega (88,8% vise od oznacenog).

Zakljucak. Dakle, pokazano je da vedina ispitanih proizvoda ima zadovoljavajuci kvalitet u pogledu
sadrzaja vitamina D, ali je i dalje neophodno vrsiti kontinuiranu kontrolu dodataka ishrani koji se
nalaze na trzistu.

Kljucne rijeci: holekalciferol, dodaci ishrani, sigurnost, deklaracija, HPLC
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Summary

Introduction. Cardiovascular complications are one of the leading
causes of mortality releted to diabetes mellitus typ 2 (T2DM). Dys-
lipidemia is one of the associated risk factors for coronary artery
disease (CAD) in patients with T2DM. The aims of our study were:
to determine the characteristics of lipid disorders in persons with
T2DM,; to determine the cumulative impact of investigated risk fac-
tors (gender, age, genetic predisposition, smoking habits, diabetes
mellitus, hypertension, obesity) for the occurence of the coronary
artery disease; to determine the influence of lipid profile on coro-
nary artery disease development.

Methods. A cross-sectional study was conducted in the Educa-
tive Center of the Primary Health Center Banja Luka in the peri-
od 01.11.2021-30.04.2022. Adult patients (=18 years) with T2DM
were recruited into the study. The data about socio-demographic
characteristics, lifestyle and clinical factors were collected using
structural questionnaire as a tool. For all subjects, anthropometric
measurements, blood pressure readings, and laboratory findings
(fasting blood glucose, HbA1¢, lipid profile) were taken.

Results. A total of 221 patients with T2DM participated in the
study, 52.03% were males. Hypertriglycerdidemia was found in
63.81% subjects, hypercholesterolemia in 56.60%, low HDL-cho-
lesterol in 49.77% subjects and increased level of LDL-cholesterol
in 39.37% subjects. Metabolic dyslipidemia (increased triglyceride
levels and low HDL levels), representing the major predictor of
CAD, was found in 35.29% subjects. Older age, physical inactivity,
obesity, hypertension and high levels of fasting glucose in blood
were significantly related to dyslipidaemia in patients with T2DM.

Conclusion. The representation of dyslipidemia in our subjects
with T2DM is high, what increases the risk for coronary artery dis-
ease. Therefore, it is necessary not only to implement the therapy
for glucoregulation, but also the secondary preventive measures
for dyslipidemia, and that is the cardiovascular prevention.

Key words: dyslipidemia, diabetes mellitus, risk factors, coronary
artery disease
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Introduction

Diabetes mellitus type 2 (T2DM) is a metabol-
ic disorder characterized with chronic hyper-
glycemia and metabolic disorder of carbohy-
drates, lipids and proteins, as a consequence
of impaired secretion of insulin, impaired
insulin effect or both [1]. Cardiovascular
complications are one of the leading causes
of mortality releted to diabetes [2]. Dyslipid-
emia is one of the main risk factors for cor-
onary artery disease (CAD) in patients with
T2DM that is possible to modify [3].

In these patients, the most common de-
termined pattern of dyslipidemia is hypertri-
glycerdiemia with low HDL-cholesterol and
increased LDL-cholesterol levels [4-6]. Dyslip-
idemia within T2DM is a consequence of insu-
lin resistence and increased free fetty acids lev-
els due to insulin resistence. The etiology that
leads to hypertriglyceridemia in patients with
T2DM is directly related to hyperglycemia and
insulin resistence, leading to hyperproduction
of lipoproteins rich in triglycerids and their de-
creased clearence, and in some cases impaired
postprandial metabolism of lipoproteins [7, 8].

The main risk factors for dyslipidemia are
hypertension, high Body Mass Index (BMI),
aging, physical inactivity and diabetes mel-
litus [9]. Therefore, it is importnat to identify
the factors that can be related to dyslipidemia,
to enable the preventive activities for dyslip-
idemia and CAD. Early diagnosis and classifi-
cation of dyslipidemia in patients with T2DM
can help clinicians to estimate risk factors for
cardiovascular diseases in the future, and to
undertake adequate maeasures [10, 11].

Globally, the prevention of dyslipidemia is
gradually improving (= 80% do 90%) in devel-
oping countries such as Ethiopia [12], Kenya
[13], Sri Lanka [14], India, Bangladesh [3]. The
cardiovascular risk is considerably increased
among patients with DM due to an existing
dyslipidemia [7]. The studies reveal that ap-
proximately 70-80% diabetic patients is goinig
to die due tu a cardiovascular disease [3, 15].
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The aims of our study were: to determine
the characteristics of lipid disorders in persons
with T2DM; to determine the cumulative im-
pact of investigated risk factors (gender, age,
genetic predisposition, smoking habits, dia-
betes mellitus, hypertension, obesity) for the
occurence of the coronary artery disease; to
determine the influence of lipid profile on cor-
onary artery disease development.

Methods

A cross-sectional study was conducted in
the Educative Center of the Primary Health
Center Banja Luka (ECPM) in the period
01.11.2021-30.04.2022.

Adult patients (218 years) with T2DM
treated at ECPM Banja Luka that regularly vis-
it their family physician because of their chron-
ic disease were recruited into the study.

The data about socio-demographic charac-
teristics, lifestyle and clinical factors were col-
lected using structural questionnaire as a tool,
interviewing subjects ,face to face”.

For all subjects, anthropometric measure-
ments (height and weight) were obtained us-
ing the Guidelines of the World Health Or-
ganization. BMI was calculated as a ratio of
person’s weight in kilograms and square of
height in meters with the following categorisa-
tion: underweight (BMI <18.5), normal weight
(BMI = 18.5-24.99 kg/m2), overweight (BMI =
25-29.99 kg/m?2) and obesity (BMI =230 kg/m2).

The blood pressure readings were taken
using mercury sphygmomanometer applied
to the subjects” right upper arm in the seated
position after 5 minutes rest. Hypertension
was defined as systolic blood pressure (SBP
>140 mmHg) or diastolic blood pressure (DBP
>90 mmHg) in diabetic subjects.

Each subject of the study had a venipunc-
ture for collecting 5 ml of venous blood sam-
ple, after overnight fasting.The samples were
taken by skilful laboratory attendant accord-
ing to the routine procedure. Dyslipidemia
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was defined as the presence of one or more
lipid profil disorders, such as: total cholester-
ol >5.2 mmol/l, LDL >1.4 mmol/], triglycerides
>1.7 mmol/l or HDL < Tmmol/l for male and
<1.2 mmol for female [16].

Statistical processing

The data were processed and analyzed using
software package SPSS (Statistical Package
for the Social Sciences) version 26. For the
analysis of tested variables, descriptive statis-
tics and frequency tables were used. For the
relation between dyslipidemia and indepen-
dent variables, the bivariate and multivariate
logistic regressions were used. The variables
having a significant bivariate analysis at p
value <0.25 were exported to the multivariate
analysis. The multivariate logistic regression
was used to identify the related risk factors
for dyslipidemia. Statistical significance was
defined at p value <0.05.

According to given cut-off values for each
variable, we defined triglycerides-HDL sta-
tus for the following four categories: (1) tri-
glycerides in reference range, HDL in refer-
ence range; (2) increased levels of triglycerides,
HDL in reference range; (3) triglycerides in ref-
erence range, decreased levels of HDL; and(4)
increased levels of triglycerides, decreased
levels of HDL. The fourth category, increased
levels of triglycerides and decreased levels of
HDL represents the category of so called meth-
abolic dyslipidemia. Coxproportional haz-
ards regression model was used to calculate
Hazard Ratio (HR) for coronary artery disease
in relation to the level of triglycerides and
HDL cholesterol (triglycerides-HDL status).
Regression models were adjusted for gender,
smoking habits and physical activity.

Results

A total of 221 patients with diabetes mel-
litus typ 2 (T2DM) were recruited into the
study, 52.03% of them were males (n=115)
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and 47.97% females (n=106). The average age
of subjects was 65.36+9.223, ranging from 36
to 90 years. The majority of subjects, 58.4%
(n=129) were 50 to 69 years old. Also, the ma-
jority of subjects were married (84.6%), had
secondary school education (64.3%) and were
retired (51.6%). According to body mass index
(BMI), the majority of patients 49.3% (n=109)
were overweight, while 25.8% of them (n=57)
were obese with average BMI 27.96+3.99, i.e.
in a range from 20.00 do 38.80. Almost half
of the subjects had increased blood pres-
sure readings, 49.80% (n=110). The average
fasting blood glucose levels were 9.39+3.17,
and the highest level of fasting glucose was
23.94, while the avegarge value of HgbA, was
7.73+5.02 (Table 1).

The average levels + standard deviation
(SD) for total cholesterol were 5.42+1.22, for
triglycerides 2.34+1.38, for LDL cholesterol
3.45+3.93 and for HDL cholesterol 1.45+2.04
(Table 2).

The analysis of isolated components of
dyslipidemia showed that hypertriglyceri-
demia was found in 63.81% subjects (n=141),
hypercholesterolemia was found in 56.60%
subjects (n=125), decreased HDL levels were
found in 49.77% subjects (n=110) and increased
LDL-cholesterol levels were found in 39.37%
subjects (n=87).

Furthermore, metabolic dyslipidemia (in-
creased triglyceride and decreased HDL levels)
was found in 35.29% subjects (n=78), 17.19%
males (n=38) and 18.10% females (n=40) (Table 2).

For each form of dyslipidemia, the great-
est number of patients was in age group 50-69
years, and compared to other age groups was
statisticaly significant for total cholesterol and
HDL-cholesterol.

The bivariate analysis identified the vari-
ables- the candidates for the multivariate anal-
ysis about the correlation of socio-demograph-
ic and clinical characteristics of patients with
dyslipidemia in a way that the p-value was
less than 0.25%, and: male (COR (95%CI) = 0.65
(0.37, 1.12)), the level of education — primary
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Table 1. Socio-demographic and clinical characteristics of patients

Variables Category Frequences (Percentage)
Gender Female 106 (52.00)
Male 115 (48.00)
Age orouDs 30-49 13 (5.90)
ge group 50-69 129 (58.40)
270 79 (35.70)
. Employed 95 (43.00)
Working status Unemployed 12 (5.40)
Retired 114 (51.60)
Marrital status Married 187 (84.60)
Unmarried 8 (3.60)
Devorved 8 (3.60)
Widowed person 18 (8.10)
Education Primary school 40 (18.10)
Secondary school 142 (64.30)
High school 27 (12.20)
Faculty 12 (5.40)
Smoking habits Yes 36 (16.30)
No 174 (77.40)
Former smoker 14 (6.30)
<4 years 23 (10.40)
5-9 years 59 (26.70)
Duration of diabetes 10-14 years 103 (46.60)
15-20 years 22 (10.00)
>20 years 14 (6.30)
Use of hipolipidemic drugs  Yes 118 (53.40)
No 103 (46.60)
Physically inactive
Physical activity Moderately physically active 60 (27.10)
Intensively physically active
158 (71.50)
3(1.40)
Body mass index (kg/m2) <25.00 55 (24.90)
25.00-29.99 (overweight) 109 (49.30)
>30.00 (obesity) 57 (25.80)
Hypetension (mmHg) Yes 110 (49.80)
No 111 (50.20)
Fasting glucose <6.1 mmol/l 22 (10.00)
(mmol/1) >6.1 mmol/l 199 (90.00)
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Table 2. Lipid profile classification and gender distribution

0,
n (%) for male (D)5 03
The average the average female
Lipidprofile  value in total Categories n (%) value for Ifale the average p-value***
sample+SD +SD value for
- female + SD
chotes f/rlo 51864 54 (24.43) 71 (32.13) 0.305
(mmol/l) —[2.51 - 8.64] 125 3.74+1.31 3.9241.25
[min — max] 25.2 (56.60)
lTSe-:ircli_es 2.33+1.38 7 A e 43 (19.46)
&Y n 058 - 580 78 (35.29) 63 (28.51) 0.261
(mmol/l [0.58 = 8.80] 141 3.82+1.24 3.89:0.18
[min — max] 21.7 (63.81)
134
LDL-cho-
lesterol 3.45+3.93 < (60.63) 75 (33.94) o8 (26.24)
NS 39 (17.65) 48 (21.72) 0.048
(mmol/l) [0.12 - 24.40] L0808 5 0bs0 71
[min — max] >1.4 87 (3937) e T
110
Hl]e)sLteigf ) 1.44+2.03 =0 (49.77) 28 (12.67)° 45 (2036
oA 87 (39.37)* 61 (27.60)** 0.084
(mmol/l) [0.63 — 26.00] 11 | la0 34 135027
[min — max] >1.0 (50.23) e B

*Cut-off value for HDL cholesterol for male was set as 1.0 mmol/l

**Cut-off value for HDL cholesterol for female was set as 1.2 mmol/l

$H3%

school (COR (95% CI) =0.22 (0.04, 1.14)), physi-
cal activity (COR (95% CI) 0.80 (0.44, 1.46)), the
duration of diabetes 5-9 years (COR (95%CI)
0.22 (0.07-0.67)). The bivariate analysis of cor-
relation between variables (linear regression),
based on the results presented in table 3, shows
the following:

The LDL cholesterol levels were moderate-
ly to highly related to (Pearson’s coefficient, p
>(.3) age, family history of dyslipidemia, body
mass index, hypertension and fasting blood
glucose levels. Also, based on the results ob-
tained from COR (Crude Odds Ratio) the con-
clusion is that family history, body mass index,
hypertension, fasting blood glucose, smoking
habbits and marrital status were related to
increased risk of dyslipidemia, with relative-
ly narrow confidence interval (95% CI), indi-
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p-value: independent t-test, significance at level p >0.05

cating causal connection of above mentioned
variables with the risk of dyslipdemia.

To asses the correlations and the adjusted
odds ratio (AOR), the variables that had p- co-
efficient <0.25 were analyzed by multivariate
analyzis. The obtained results are presented in
table 4.

To identify the independent predictors of
dyslipidemia in diabetic subjets, the multivar-
iate regression analysis model was used. After
adjusting certain variables, the following results
were obtained. Patients with T2DM older than
50 years had 4 times greater risk of dyslipid-
emia. (AOR: 3.9, 95% CI: 1.6-9.48) compared
to younger patients. Patients with diabetes
that were physically inactive or moderately
physically active had greater risk of dyslipid-
emia (AOR: 0.80 95% CI (0.48-1.32) compared
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Table 3. The bivariate analysis of factors related to dyslipidemia

Dyslipidemia
Variables Categories COR (95% CI) p-value
No Yes
Age 30-49 8 (3.62) 5 (2.26) - -
50-69 79 (35.75) 50 (22.62) 0.40 (0.12-1.80) 0.61
70+ 47 (21.27) 22 (9.95) 0.29 (0.09-1.00) 0.78
Gender Muski 76 (34.39)  39(13.12)  0.65(0.37-1.12) 0.11
Zenski 58 (26.24) 46 (20.81) -
Marrital status Ozenjen/Udata 117 (52.94) 70 (31.67)  1.34(0.50-3.55) 0.26
Neozenjen/Neudata 3 (1.36) 5 (2.26) 0.75 (0.14-4.13) 0.69
Razveden/a 4 (1.81) 4 (1.81) 1.25 (0.24-6.63) 0.39
Udovac/ica 10 (4.52) 8 (3.62) -
Education Primary school 21 (9.50) 19 (8.60) 0.22 (0.04-1.14) 0.16
Secondary school 85(3846)  57(25.79)  0.30 (0.06-1.41) 0.13
High school 18 (8.14) 9 (4.07) 0.40 (0.07-2.23) 0.38
faculty 10 (4.52) 2 (0.90) - -
Smoking habbits No 21 (9.50) 15 (6.79) - -
Yes 104 (47.06) 67 (30.32) 1.11 (0.53-2.31) 0.11
Former smoker 9 (4.07) 5 (2.26) 1.29 (0.36- 4.62) 0.21
Duration of diabetes <4 years 18 (8.14) 5(2.26) - -
5-9 years 26 (11.76) 33(14.93) 0.22 (0.07- 0.67) 0.21
10-14 years 66 (29.86) 37 (16.74) 0.50 (0.17-1.44) 0.29
15-18 years 16 (7.24) 6 (2.71) 1.07 (0.27- 4.17) 0.28
20 years 7 (3.17) 5 (2.26) 0.39 (0.09- 1.77) 0.36
gam.ﬂy history of Yes 108 (48.87)  73(33.03)  1.26 (0.61-2.56) 0.55
yslipdemia
No 26 (11.76) 14 (6.33) - -
Physical activity Yes 100 (45.25) 61 (27.60) - -
No 34(1538)  26(11.76)  0.80 (0.44-1.46) 0.21
Body mass index <25 29 (13.12) 26 (11.76) - -
25-29.99 71(32.13)  33(14.93)  1.68(0.87-3.24) 0.90
=30 34 (15.38) 23 (10.41) 1.33 (0.63-2.88) 0.46
Hypertension Da 67(30.32)  43(19.46)  1.02 (0.60-1.76) 0.57
Ne 67 (30.32) 44 (19.91) - -
Fasting blood glucose <6.1 mmol/1 13 (5.88) 9 (4.07) - -
>6.1 mmol/l 121 (54.75)  78(35.29)  1.07 (0.44-2.63) 0.71

Comments: the correlation between variables does not exist. The variables-candidates for multivariate analyzis

p-value <0.25.

COR, crude odds ratio, crude ratio of chances (risk index) (COR >1 - indicates that exposition is related to higher risk;

COR <1 - exposition is related to less risk)

95% CI, Confidence Interval (the more narrow the interval is, the more precise COR value is and vice versa)
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Table 4. The analysis of correlation of lipid profile and predictors for CVD in a group of all subjects

TC-total cholesterol

TG-Triglycerides

LDL-cholesterol HDL-cholesterol

Predictors
r P r p r p r P
Age 0.51 0.42 0.08 0.17 0.07 0.24 -0.06 0.30
Gender -0.07 0.22 -0.06 0.28 -0.07 0.26 0.004 0.94
Smoking habbits 0.008 0.89 0.005 0.93 -0.07 0.91 0.30 0.64
Hypolipidemic drugs -0.29 0.64 0.14 0.02 -0.08 0.9 -0.12 0.05
Physical activity -0.051 0.42 -0.06 0.33 -0.11 0.07 0.07 0.26
BMI 0.11 0.06 0.09 0.12 0.01 0.81 -0.04 0.47
Body weight 0.08 0.17 0.04 0.46 -0.07 0.21 0.07 0.24
Hypertension 0.15 0.01 0.2 0.001 0.25 <0.001 0.01 0.84
Fastin blood glucose 0.15 0.013 0.24 <0.001 0.09 0.14 -0.03 0.58
Comment: r - Pearson’s correlation coefficient; p - p-value for correlation
Table 5. Multivariate analysis of factors releted to dyslipidemia
. . Dyslipidemia AOR (95% CI) p-value
Variables Categories
No Yes
Cender Male 76 (3439)  39(13.12) - -
Female 58 (26.24) 46 (20.81) 1.55 (0.98 — 2.45) 0.850
Physical activity Yes 100 (45.25) 61 (27.60) - -
No 34 (15.38) 26 (11.76) 0.80 (0.48-1.32) 0.505
Smoking habbits No 21 (9.50) 15 (6.79) - -
Yes 104 (47.06) 67 (30.32) 0.9 (0.49-1.66) 0.097
Former 9 (4.07) 5(2.26) 0.78 (0.27-2.27) -0.011

Comment: AOR - Adjusted Odd Ratio; p-value - Pearson’s correlation coefficient

to physically active patients. Overweight and
obese patients with T2DM were more likely for
dyslipidemia onset (AOR: 5.6, 95% CI: 1.3-23.9)
compared to patients with normal weight. Pa-
tients with hypertension and T2DM had great-
er risk for dyslipidemia onset compared to
patients with normal range of blood pressure
(AOR: 2.65, 95% CI: 1.4-4.9). Patients with dia-
betes and high fasting blood glucose levels had
3 times greater risk for dyslipidemia. (AOR: 3.1,
95% CI: 1.3-7.2) compared to patients with low-
er fasting blood glucose levels (Table 4).

The results of the correlation between lip-
id profil and sociodemographic health-related
variables are presented in table 4. There is a sig-
nifficant correlation between HDL-cholesterol
and gender (p >0.70) and hypertension; between
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LDL-cholesterol and smoking habbits, between
total cholesterol and smoking habbits, between
total cholesterol and triglyceride levels. The
negative correlation was observed for the use of
all hypolipidemic drugs and lipid fractions ex-
cept triglycerides, as well as for physical activity
and lipid fractions except HDL-cholesterol.

Table 5 shows that females with T2DM more
often develop LDL-dyslipidemia. Also, the de-
gree of correlation between LDL-dyslipidemia
and gender (female) is very high (p >0.7), while
the degree of correlation for physical (in)activ-
ity is moderate (p > 0.5). Active smokers and
dyslipidemia do not have a significant correla-
tion, while that correlation for former smokers
is negative, what indicates that negative effects
of smoking on lipid profile are reversible.
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The characteristics of subjects related to
cardiovascular diseases obtained from med-
ical history were analyzed. Approximately
17.19% of subjects had HDL and triglyceride
levels in a reference range (n=38), 36.65% had
high levels of triglycerides and HDL levels in a
reference range (n=81), and 6.3..3% of subjects
had triglyceride levels in a reference range and
decreased levels of HDL (n=14), while 35.29%
of subjects had incrased levels of triglycerides
and decreased levels of HDL (metabolicdys-
lipidemia, n=78). Analysis showed that meta-
bolic dyslipidemia was more often in female,

Dyslipidaemias in patients with diabetes mellitus type 2

in persons where duration of T2DM was lon-
ger than five years, in smokers (active), in per-
sons with increased waist circumference, in
persons with poor regulation of blood glucose
levels estimated by HbA, .

The stratified analysis based on LDL-cho-
lesterol levels was conducted. A predictive
value of triglycerides-HDL-total cholesterol
profile for coronary artery disease was test-
ed. The analysis showed that the risk for cor-
onary artery disease was greater in patients
with decreased HDL-cholesterol with statisti-
cal significance (p <0.05) (Table 6).

Table 6. Hazard ratio for coronary artery disease according to triglycerides-HDL-cholesterol ratio

Coronary artery disease

TG-HDL status HR (95% CI) P value
Normal TG-HDL - -
Increased TG, normal HDL 1.21 (0.54-2.70) 0.642
Normal TG, low HDL 1.98 (1.08-3.62) 0.027
Increased TG, low HDL 2.06 (1.20-3.54) 0.008

Hazard ratio (HR) was calculated using Cox analyzisadjusted for gender, age, BMI, smoking habits, blood preas-
sure readings, use of antihypertensive drugs, HbA1C, duration of diabetes

Table 7. Hazard ratio for macrovascular complications in total sample (n=221)

Coronary artery disease

HR (95% CI) P value
HDL-C
Normal HDL-C - -
Low HDL-C 1.25 (1.05-1.47) 0.010
TG
Normal TG - -
Increased TG 1.20 (1.02-1.40) 0.028
TG-HDL status
Normal TG-HDL - -
Increased TG, normal HDL 1.13 (0.85-1.50) 0.396
Normal TG, low HDL 1.19 (0.94-1.52) 0.155
Increased TG, low HDL 1.37 (1.11-1.69) 0.004

Hazard ratio (HR) was calculated using Cox analyzis adjusted for gender, age, BMI, smoking habbits, blood preas-

sure readings, use of antihypertensive drugs, HbA1C, duration of diabetes
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HR results for macrovascular complica-
tions in total sample according to HDL-cho-
lesterol and triglycerides ratio are shown in
table 7. The obtained results showed that
the risk of macrovascular complications,
precisely coronary macrovascular compli-
cations, was increased in persons with low
HDL-cholesterol and increased triglycerides
levels, with statistical significance (p <0.05).
Also, that risk was increased in persons
with so called metabolic dyslipidemia, pre-
cisely increased triglycerides levels and low
HDL-cholesterol.

Discussion

Dyslipidemia is one of the leading, but mod-
ifying risk factors for coronary artery disease
in persons with T2DM, and therefore, it is one
of the leading causes of morbidity and mor-
tality in these patients [16]. Furthermore, it is
important to identify factors that are poten-
tially related to dyslipidemia, to control this
condition and reduce the incidence of coro-
nary artery disease [17].

The prevalence of dyslipidemia in our
study was 63.8%. Dyslipidemia was present
in the greatest percentage in males, in patients
50 to 69 years old, in persons with secondary
school education, moderately physically ac-
tive patients, and overweight patients. The in-
dependent predictors of dyslipidemia in our
study were older age, physical inactivity, obe-
sity and increased fasting blood glucose levels.

Socio-demographic factors have a role in
dyslipidemia onset in patients with diabetes. In
our study, dyslipidemia is significantly related
to older age. Such findings are consistent with
the results of the studies conducted in Ethio-
pia [12], China [17] and Thailand [18]. The total
prevalence of dyslipidemia in this study can be
compared to the results of the studies conduct-
ed in Ethiopia (the prevalence of dyslipidemia
was 65.5%) [12] and Nigeria (the prevalence of
dyslipidemia was 69.3%) [16]. The prevalence
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of dyslipidemia itself varies from region to re-
gion, what arises from differences in diet and
genetic predisposition of population. Also, the
differences in a pattern of dyslipdemia report-
ed in patients with T2DM could be the conse-
quence of differences in cut-off values of lipid
profile in some studies, cultural factors, and
lifestyle in population.

Our study showed a statistically significant
relation between dyslipidemia and physical (in)
activity. Similar findings were reported in the
studies conducted in China [17] and Kenya [13].

In this study, dyslipidemia was significant-
ly related to obesity. The overweight and obese
subjects were more likely to develop dyslipid-
emia compared to subjects with BMI <25.00 kg/
m2. Similar findings were reported in Ethiopia
[12], Kenya [13] and China [17].

Dyslipidemia in this study was also signifi-
cantly related to hypertension. The patients
with hypertension were 2.65 times likely to
develop dyslipidemia compared to persons
whose blood pressure readings were in nor-
mal range. This result is in accordance with
the results of the studies conducted in Ethiopia
[12] and Nepal [18].

Besides the prevalence of dyslipidemia, this
study also showed potential factors that could
increase the risk of dyslipidemia in patients
with T2DM. The study showed that female
patients with diabetes were more likely to de-
velop dyslipidemia than male patients. Similar
studies [12, 13, 19, 20] also showed that female
gender was significantly more related to dys-
lipidemia. Older age was in a positive correla-
tion with dyslipidemia, and that was also the
finding of other studies [19, 20]. Our subjects
with T2DM older than 50 years had 4 times
greater risk of dyslipidemia (AOR: 3.9, 95% CI:
1.6-9.48) compared to younger patients. Al-
though there is no evidence that age is direct-
ly related to lipid profile, it is an assumption
that inheritable genetic characteristics, insulin
resistance and degenerative processes can be
related to ageing [21]. Other studies reported
that older age was related to dyslipidemia in
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persons with T2DM due to exhasution of or-
ganism and the insufficient physical activity
[9]. Our study showed that the obesity was sig-
nificantly related to dyslipidemia in patients
with T2DM. Overweight and obese patients
with T2DM were more likely to develop dys-
lipidemia (AOR: 5.6, 95% CI: 1.3-23.9) when
compared to patients with normal weight.
Other studies reported similar results, where
dyslipidemia was more present among obese
patients with T2DM compared to patients with
BMI in normal range [10, 15].

This study emphasized that hypertension
was significantly related to the prevalence of
dyslipidemia in subjects with diabetes, which
was similar to the results of other studies [8]. Pa-
tients with hypertension and T2DM had high-
er risk for the development of dyslipidemia,
when compared to patients whose blood pres-
sure was in normal range. This study also re-
ported that physical inactivity was significantly
related to dyslipidemia among patients with
T2DM. Physically inactive or moderately phys-
ically active subjects with diabetes had higher
risk for dyslipidemia onset (AOR: 0.80 95%ClI
(0.48-1.32)) when compared to physically active
subjects. This finding is in accordance with the
findings of other studies conducted in Ethiopia
[12], China [17] and Thailand [18].

Several new studies [19, 20] reported that
insufficient physical activity and unhealthy
diet could potentially lead to increased lev-
els of blood glucose, leading to dyslipidemia
onset in persons with T2DM. Our study also
showed that patients with diabetes with high-
er degree of hyperglycemia had 3 times greater
risk for dyslipidemia onset (AOR: 3.1, 95% CI:
1.3-7.2) when compared to patients with lower
levels of blood glucose. Based on the obtained
results, the conclusion is that regular physical
activity can help patients with diabetes to have
better control of glycemia and lipid profile.

The obtained results showed that present
smoking habits were significantly related to
the risk of dyslipidemia onset in patients with
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diabetes. LDL-cholesterol levels had high de-
gree of correlation with smoking habits, total
cholesterol and triglyceride levels. This is in
accordance with the results of similar studies
where the correlation between dyslipidemia
and smoking was proven [21-23].

The results of our research showed that
the existence of metabolic dyslipidemia (high
triglycerides, low HDL-cholesterol) is a sig-
nificant predictor of coronary heart disease. A
study conducted in the United States of Amer-
ica (USA) reached similar results, showing that
metabolic dyslipidemia was a high risk for
coronary heart disease and an acute coronary
event, but not for stroke [24].

In the countries of the Balkan Peninsula
and North Macedonia, there is a continuous
increase in the number of patients with T2DM.
North Macedonia, like most of the countries
of the Balkan Peninsula, has a low or middle
income, and in all countries it is necessary
to work on educating the population about
changing the way of eating in order to reduce
the risk of contracting T2DM, achieve good
glycoregulation, achieve the target values of
components from the lipid profile and control
of metabolic syndrome. The Mediterranean
diet, which has proven to be effective over the
last eight decades, is recommended as the best
diet to prevent these metabolic disorders [25].

This study shows that the role of a family
physician as a “gatekeeper” in health system
is not only to awake patients, but also health
care professionals that diabetes mellitus typ
2 is a complex metabolic disorder character-
ized by hyperglycemia and lipid profile disor-
der. Therefore, it is essential for patients with
T2DM not only to carry out the treatment for
glucoregulation, but also to carry out the sec-
ondary prevention of dyslipidemia, what pre-
vents cardiovascular diseases. The imperative
of therapy protocol for T2DM is screening and
following up of lipid profile and lipid profile
regulation.
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Conclusion

The total prevalence of dyslipidemia among
subjects of this study was 63.8%. Dyslipid-
emia was in the greatest percentage present in
male, 50 to 69 years old, with secondary school
education, moderately physically active and
overweight patients. Hypertriglyceridemia
was found in 63.81% subjects, hypercholester-
olemia in 56.60%, decreased HDL-cholesterol
in 49.77%, and increased LDL-cholesterol in
39.37% subjects. Metabolic dyslipidemia (in-
creased triglyceride and decreased HDL lev-
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Dislipidemije kod pacijenata sa dijabetes melitusom tipa 2 - kumulativni uticaj
na pojavu koronarne arterijske bolesti

Kosana Staneti¢'?, Marijana Radanovi¢ Knezevi¢3, Verica Petrovic¢'?, Suzana Savic¢'?,
Dijana Tomi¢ Prodanovic?, Brankica Markovi¢!

'Dom zdravlja, Banja Luka, Republika Srpska, Bosna i Hercegovina

2Univerzitet u Banjoj Luci, Medicinski fakultet, Odjeljenje porodi¢ne medicine,
Republika Srpska, Bosna i Hercegovina

3Dom zdravlja, Prijedor, Republika Srpska, Bosna i Hercegovina

“Dom zdravlja, Tesli¢, Republika Srpska, Bosna i Hercegovina

Uvod. Kardiovaskularne komplikacije su jedan od vodecih uzroka smrtnosti vezanih za dijabetes
melitus tipa 2 (T2DM). Dislipidemija je jedan od pridruzenih faktora rizika za koronarnu bolest srca
(KBS) kod pacijenata sa T2DM. Ciljevi naseg istrazivanja su: utvrditi karakteristike lipidnih poremecaja
kod osoba sa T2DM,; utvrditi kumulativni uticaj ispitivanih faktora rizika (pol, dob, genetska predispo-
zicija, pusacki status, dijabetes melitus, hipertenzija, gojaznost) za nastanak koronarne bolesti srca;
utvrditi uticaj lipidnog statusa na razvoj koronarne bolesti srca.

Metode. U Edukativnom centru porodi¢ne medicine (ECPM), Doma zdravlja Banja Luka, provedena
je studija presjeka u periodu od 1.11.2021. do 30.4.2022. godine. U istraZivanje su bili uklju¢eni odra-
sli pacijenti (= 18 godina) oboljeli od T2DM. Podaci o socio-demografskim karakteristikama, zivotnim
navikama i klinickim faktorima su prikupljani uz pomo¢ strukturisanog upitnika. Svim pacijentima
su izvr$ena antropometrijska mjerenja, izmjeren krvni pritisak i uradene laboratorijske analize (SUK,
HbA1c¢, lipidni profil).

Rezultati. U studiji je u¢estvovao 221 pacijent sa T2DM, 52,03% muskog pola. Hipertrigliceridemi-
ja je utvrdena kod 63,81% ispitanika, hiperholesterolemija kod 56,60%, snizen HDL-holesterol kod
49,77% ispitanika i povisen LDL-holesterol kod 39,37% ispitanika. Metaboli¢ka dislipidemija (povi-
Seni trigliceridi i snizen HDL) je utvrdena kod 35,29% ispitanika i predstvalja najvedi prediktor za
KBS. Starija zivotna dob, fizicka neaktivnost, gojaznost, hipertenzija i visok nivo glukoze u krvi su bili
znacajno povezani sa dislipidemijom medu oboljelim od T2DM.

Zakljucak. Zastupljenost dislipidemije kod nasih ispitanika sa T2DM je visoka, $to povecava rizik za
koronarnu bolest srca. Zbog toga je neophodno provoditi, osim terapije za glikoregulaciju, i sekun-
darnu prevenciju dislipidemije ¢ime se vrsi i prevencija kardiovaskularnih oboljenja.

Kljuéne rijeci: dislipidemija, dijabetes melitus, riziko faktori, koronarna bolest srca
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Introduction

|
Summary

Introduction. In recent years, more and more attention has been paid
to the research of factors that can potentially contribute to the devel-
opment of speech and language impairment. It is believed that the
results of these studies can contribute to better planning and imple-
mentation of early intervention in the field of speech and language in
children. The aim of this research is to determine the influence of risk
factors on the appearance of language disorders in children.

Methods. A total of 97 children aged four to six who participated in
the research were divided into two groups. The first group consisted
of 54 respondents with a speech and language impairment, and the
second group consisted of 43 respondents with typical language de-
velopment. In both groups, 70 children with risk factors were found.
All children with speech and language impairment had some of the
risk factors (diseases of mothers during pregnancy, medication during
pregnancy, premature labor, caesarean section, asphyxia, disease of
newborns, seizures, third tonsil, shortened frenulum, ear infection),
while in the group of children with typical language development, 16
respondents had risk factors. The Global Articulation Test, Vocabulary
Test, and Comic Story Test were used to assess speech and language
abilities. Data on risk factors were obtained on the basis of a survey
for parents, which was constructed for the purposes of this research.

Results. The results showed that children with risk factors had signifi-
cantly worse results on the articulation test and the vocabulary test
compared to children without risk factors. The results obtained on the
Strip Story test did not show that these two groups differ significantly
in terms of the number of words produced, the number of sentences
and the grammatical structure of the sentence.

Conclusion. In general, the results of this research showed a signifi-
cant connection between risk factors and speech and language dis-
order in children.

Key words: risk factors, speech-language impairment, articulation,
vocabulary, syntax

The development of speech and language is a process in which two basic phases can be distin-
guished: prelinguistic and linguistic [1]. Crying and screaming represent the first vocalizations
of the newborn, which is the beginning of the prelinguistic phase and lasts until the conscious
use of the first meaningful word. On average, speaking occurs around the twelfth month of
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a child’s life, when the first meaningful word
appears [1, 2]. With the appearance of the first
word, the linguistic phase begins, which lasts
until complete mastery of the phonology,
grammar and syntax of the native language
[1, 3]. Phonological development ends with
the acquisition of the ability to automatically
and correctly use phonemes in spontaneous
speech, around the seventh year of the child’s
life [4]. The lexical-semantic development
of the language begins with the appearance
and use of the first word with meaning. The
further development of lexical-semantic abili-
ties is reflected in the constant increase in the
number of words in speech as well as in the
understanding of their meaning. It is estimat-
ed that the child aged 18 months speaks on
average 50 words, while at the age of five the
child should produce between 1800 and 2200
words. Semantic development represents
much more than a simple increase in vocabu-
lary. In this process, children have to discover
the meaning of words and master the mean-
ing relationships between words. In this way,
a mental lexicon is formed in which all the
knowledge about the words of the language
used by the speaker is stored. The mental
lexicon enables the speaker to communicate
smoothly, to speak quickly and easily, to un-
derstand and remember words, but also to
build new words and to integrate linguistic
knowledge into the knowledge of the world
around him [1, 2].

The development of speech and language
is conditioned by biological, psychological and
environmental factors. Unfavorable factors
of language development can lead to various
forms of speech and language pathology. In
some disorders of language development, such
as developmental language disorder (DLD), for
example, there is no clear cause. In other words,
children with DLD are delayed in language
development and exhibit various pathological
patterns, even though they do not have neuro-
logical damage, impairment of hearing and vi-
sion, or difficulties in intellectual development.
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In view of this, in recent years, there has been
a growing awareness of the importance of re-
search into the influence of various risk factors
(prenatal, perinatal and early postnatal) on lan-
guage development in children.

Disorders in the development of speech
and language are characterized by damage to
the typical patterns of acquisition of language
structure. This disorder belongs to the group
of developmental language disorders (ICD-
10) and is denoted by the term developmental
language disorder. In the past, this disorder
was denoted by the term developmental dys-
phasia, and until recently by the term Specific
language disorder (SLD). In children with a
developmental language disorder, there is a
significant delay in speaking as well as disor-
ders in the development of certain elements of
the language structure. The disorder is mani-
fested by deficits in phonology, grammar and
semantics [5].

Some empirical data show that premature
birth, asphyxia or low body mass can lead to
disorders in language development [1, 6]. Other
authors did not establish a connection between
these factors and the appearance of speech-lan-
guage disorders [7]. In other studies of this type,
it was determined that risk factors (low birth
weight, low Apgar score, maternal age, new-
born diseases, length of pregnancy) were more
often observed in children with language dis-
orders than in children with typical language
development [7]. Language development in
children was not affected even by frequent mid-
dle ear infections, but the occurrence of aphasia
in children is often associated with significant
illnesses of the mother during pregnancy, expo-
sure to toxic substances, asphyxia of the new-
born, epilepsy and brain inflammation or injury
[1, 8]. A further review of the literature shows
that in the group of children with disorders of
speech and language development, there is a
significant number of children who were born
by caesarean section [9]. Furthermore, unfavor-
able environmental factors, including a larger
number of children in the family, lower edu-
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cational status of the mother and growing up
with a single parent, were also more frequently
recorded in children with speech and language
disorders compared to children with typical
language development [1, 7].

Given the paucity of information, the re-
lationship between language development
and risk factors in children is a topic that has
recently attracted increasing attention from re-
searchers. The discovery of risk factors is also
important for establishing a database and link-
ing certain risk factors with the characteristics
of speech and language disorders. Determining
the connection between certain risk factors and
the occurrence of speech-language disorders
in children would contribute to the initiation
of early speech therapy intervention. Early in-
tervention in the area of speech and language
in children with risk factors could prevent the
occurrence of some disorders in speech and
language development or at least alleviate the

Risk factors and speech-language disorders in preschool children

severity of their manifestation. With the inten-
tion of contributing to this topic, the goal of our
research was to determine the influence of risk
factors on the occurrence of language disorders
in children aged four to six years.

Method

The sample consisted of 97 children (48 boys
and 49 girls) aged from four to six years. At
the time of the investigation, the children
attended the “Cika Jova Zmaj” preschool in
Bijeljina. The clinical group consisted of 54
subjects with the disorder in speech-language
development, while the control group con-
sisted of 43 subjects with typical language
development. A total of 70 parents from both
groups of respondents stated that they had
some of the risk factors associated with the
appearance of speech-language disorders

Table 1. Distribution of the total sample according to the occurrence of risk factors

number (%)

Medicines 9(9.28)
Chronic illness of the mother 4 (4.12)
Prenatal risk factors Rh incompatibility 3(3.09)
Preeclampsia 2 (2.06)
Without prenatal risk factors 79 (81.44)
Caesarean section 22 (22.68)
Vacuum extractor 3(3.09)
Perinatal risk factors Asphyxia 6 (6.18)
Premature birth 12 (12.37)
Without perinatal risk factors 54 (55.67)
Epilepsy 5(5.15)
Infections 6 (6.18)
Bilingual family 1(1.03)
Postnatal risk factors Third tonsil 4(412)
Shortened frenulum 4 (4.12)
Without postnatal risk factors 77 (79.38)
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(Table 1). Risk factors were more prevalent
in the group of children with the disorder in
speech and language development (N = 54),
while the presence of risk factors was noted
in 16 children with typical language devel-
opment. The most prevalent risk factors were
from the group of perinatal risk factors. The
parents most often stated that the child was
born by caesarean section, and the least com-
mon was that a vacuum extractor was used
during delivery. In the group of postnatal
risk factors, infections immediately after birth
were most often cited, and growing up in a
bilingual family was the least common. Pre-
natal risk factors were the least represented,
and parents most often stated that the moth-
ers took some medication during pregnancy,
while preeclampsia was the least frequently
mentioned as a prenatal risk factor.

Firstly, 245 children aged between four to
six with preserved intellectual abilities, nor-
mal sense of hearing and sense of sight, with-
out severe motor and physical impairments
were selected. For further participation in the
research, consent was obtained from the par-
ents of 97 children. After obtaining consent
for their child to participate in the research,
parents were given a survey to collect data
on the presence of risk factors. After that, we
started testing. The children were tested indi-
vidually, in a room isolated from noise.

The assessment of speech and language
abilities was carried out using three tests: 1.
Global articulation test, 2. Comic story test
and 3. Vocabulary test for children aged three
to seven years.

The global articulation test consists of
30 words and is used for a detailed analysis
of voices, both pathological and those that
meet the criteria of good pronunciation. A
well-pronounced voice by the child is marked
with (+), sounds that cannot be classified as
either good or bad pronunciation are marked
with (+ -), while incorrect pronunciation of
sounds is marked with (-). If the child does
not articulate the tested voice correctly, the
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type of deviation is recorded: distortion, sub-
stitution or omission of the voice [10].

The vocabulary test is an instrument for
assessing the speech and language of children
aged three to seven years. It consists of 100
terms that are divided into five tests with 20
words each, according to age. This test exam-
ines children’s vocabulary and understand-
ing of abstract concepts such as death, life,
punishment, pleasure, etc. When assessing
the understanding of concepts, the following
answers are recorded: (1) does not under-
stand the concept, (2) recognizes the concept,
(3) describes the concept and (4) defines the
concept. The maximum number of points on
this test is 20. A higher number of points on
this test indicates a better vocabulary devel-
opment in children [11].

The comic story test assesses speech and
language development with the ability to logi-
cally connect images into a meaningful whole.
The test consists of four pictures that are inter-
connected, that is, that represent the sequence
of an event. All pictures from the test are adapt-
ed to the age of the child and are close to their
life experience. Pictures are placed in front of
the examinee with the request to look at them
carefully and then to tell what is happening
in them. The examiner indicates to the child
that the pictures shown together illustrate one
event. If the respondent is not able to tell the
story independently, the examiner helps him
by asking questions that prompt the respon-
dent to tell what happened (For example: “And
then?”, “And what happened next?”). After the
data obtained, the children’s statements are
analyzed by determining: (1) the total number
of words in the story, (2) the total number of
sentences in the story, (3) the number of un-
grammatical sentences and (4) the understand-
ing of the content of the story [10].

Table 2 shows the results of the Kolmogor-
ov-Smirnov test, which shows that the distri-
bution of most of the measures obtained on the
sample deviates statistically significantly from
the normal distribution model (p <0.05), so we
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decided to use non-parametric tests. In the sta-
tistical processing of the data, the methods of
descriptive statistics and the Mann-Whitney U
test were used to check the significance of dif-
ferences between groups.

Results

First, the differences in achievements on
the Global Articulation Test were assessed
between respondents with the risk factors
in their history and children without the
presence of risk factors. The data presented

Risk factors and speech-language disorders in preschool children

in table 3 show that respondents who have
risk factors on average pronounce a smaller
number of correctly articulated sounds (M
= 24.1) than respondents who do not have
risk factors (Md = 27.04). Voice distortions
are more frequent in the group of children
with risk factors (M =2.91), while in children
without risk factors, distortions appear on
average in one voice. Respondents from the
group without risk factors substitute on av-
erage of 1.96 voices, while this articulation
disorder in the group of children with risk
factors occurs in on average of 2.99 voices.

Table 2. Assessment of the normality of the distribution of numerical data

K-Z
S P
Number of correctly articulated sounds 0.12 0.002
Global Articulation test Number of distortions 0.20 0.000
Number of substitutions 0.17 0.000
Vocabulary test Vocabulary test - total score 0.12 0.001
Total number of sentences 0.16 0.000
Comic Story test Total word count 0.08 0.16
Number of ungrammatical sentences 0.41 0.000

KZ-S - Kolmogorov-Smirnov Z statistic; p - significance

level

Table 3. Comparison of achievement on the Global Articulation test between subjects with risk factors

and subjects without risk factors

Risk factors N M SD U z P

Without 27 27.04 221

Correctly pronounced voices 403.5  -4.38 0.00
With 70 2410 291
Without 27 1.00 1.52

Distortions 499.0  -3.67 0.00
With 70 291 2.58
Without 27 1.96 1.87

Substitutions 7045  -1.96 0.05
With 70 2.99 2.35

N - number of respondents; M - mean; SD - standard deviation; U - Mann-Whitney U score; p - significance level
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The Mann-Whitney U test was used to check
the significance of the differences between
the obtained results. The results showed that
children with typical language development
had better results on the Global Articulation
Test compared to children with speech and
language disorders. Table 4 shows that the
clinical group had a lower number of correct-
ly articulated voices (M =23.33) compared to
the control group (M = 26.91). Further anal-
ysis revealed that subjects from the clinical
group had a significantly higher number of
voice distortions and substitutions.

Vocabulary assessment in children was per-
formed using the Vocabulary test. The results
presented in table 5 show that respondents with
risk factors on average score a lower number of
points on the Vocabulary test (M = 14.62) com-
pared to respondents without risk factors (M =
16.15). At the same time, it was shown that there
were no differences between respondents of dif-
terent genders in vocabulary development. Chil-
dren with established speech-language disor-
ders had worse achievements on the Vocabulary
test (M = 14.14) compared to children with typi-
cal language development (M =16.19) (Table 6).

Table 4. Differences between clinical and control groups in achievements on the Global Articulation test

group N M SD U Z P
. clinical 54 23.33 2.59
Correctly pronounced voices 34950  -5.93 0.00
control 43 26.91 2.27
. . clinical 54 3.43 2.65
Distortions 522.50 -4.74 0.00
control 43 1.07 1.42
o clinical 54 3.24 241
Substitutions 819.50 -2.51 0.01
control 43 2.02 1.83

N - number of respondents; M - mean; SD - standard deviation; U - Mann- Whitney U score; p - significance level

Table 5. Comparison of achievement on the Vocabulary test between subjects with risk factors and

subjects without risk factors

N M SD U z p
Subjects with risk factors 70 14.62 3.02
659.50 -2.31 0.02
Subjects without risk factors 27 16.15 2.07

N - number of respondents; M - mean; SD - standard deviation; U - Mann-Whitney U score; p - significance level

Table 6. Differences between clinical and control groups in achievements on the Vocabulary test

Group N M SD U z P
clinical 54 14.14 3.15

693.50 -3.41 0.001
control 43 16.19 1.95

N - number of respondents; M - mean; SD - standard deviation; U - Mann-Whitney U score; p - significance level
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We did not find a statistically significant
influence of risk factors on speech-language
development assessed by the Comic Story
test, which can be seen from Table 7. On the
other hand, this test showed significant differ-
ences between boys and girls from our sample

(Table 8). On average, boys uttered a slightly
higher number of sentences (M = 4.17) than
girls (M = 3.53). Also, the number of words
pronounced by boys was on average higher
(M =19.92) compared to the number of words
pronounced by girls (M =15.47).

Table 7. Comparison of achievement on the Comic Story test between subjects with risk factors and

subjects without risk factors

Risk factors N M SD U z P
Th i ber of with 70 3.84 1.59
e total number o 916.0 -4 81
sentences
without 27 3.85 1.56
ungrammatical 869.0 -78 44
sentences without 27 0.37 0.79
Total ber of with 70 17.64 8.49
otal number o 9115  -27 79
words
without 27 17.74 7.78

N - number of respondents; M - mean; SD - standard deviation; U - Mann-Whitney U score; p - significance level

Table 8. Comparison of achievement on the Comic Story test in relation to gender

Gender N M SD U z P
Male 48 4.17 1.37
The total number of sentences 877.50 -2.19 0.03
Female 49 3.53 1.71
Male 48 0.56 1.28
The number of ungrammatical 1122.00 049 062
sentences
Female 49 0.51 0.92
Male 48 19.92 7.72
Total number of words 753.50 -3.05 0.00
Female 49 15.47 8.35

N - number of respondents; M - mean; SD - standard deviation; U - Mann-Whitney U score; p - significance level
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Discussion

Given that a number of children exhibit dis-
orders in the development of speech and lan-
guage without visible causes, the aim of this
research was to determine the relationship
between risk factors and the occurrence of
speech and language disorders in children
aged four to six years. Earlier research shows
that heredity and socioeconomic status pre-
dict speech and language disorders in chil-
dren to the greatest extent, and that certain
biological factors such as low body weight,
low Apgar score, inadequate prenatal care
and premature birth have a smaller influence
[6, 7]. The results of our research show that
the most common risk factors are premature
birth, perinatal asphyxia, cesarean delivery,
maternal medication during pregnancy, and
infection of the newborn. In other studies, the
most common risk factors in children were
premature birth, difficult birth and child-
hood diseases [6]. However, the authors of
the aforementioned study did not establish a
connection between these risk factors and the
occurrence of speech-language disorders [6].
Articulation deficits are a common prob-
lem in childhood, affecting 5 to 8% of preschool
children [12]. The analysis of the data obtained
from the examination of articulation in our sam-
ple revealed that children with risk factors in-
correctly articulate almost twice as many voices
as children without the presence of risk factors.
Our results coincide with those of other authors
who have dealt with this topic. For example,
Vukovié¢ [1] mentions the more frequent oc-
currence of articulation disorders in the group
of children who have risk factors such as posi-
tive family history and low economic status. At
the same time, the results of our study showed
that children diagnosed with a language de-
velopment disorder correctly articulated few-
er sounds compared to children in the control
group, i.e. that children with a speech-language
disorder exhibited a greater number of distor-
tion and substitution type errors than children
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with typical language development. Therefore,
the results of our research coincide with the
findings of some earlier studies in which it was
determined that children with developmental
language disorder had a significantly higher
number of damaged voices compared to their
peers with typical language development [4].
Further analysis of articulatory abilities showed
that 44.4% of the children of the examined sam-
ple correctly articulated all the sounds of the
Serbian language. Comparing this finding with
the findings of other authors who determined
that 47% of preschool children correctly articu-
late all 30 sounds of the Serbian language, we
can conclude that there is a trend of increasing
articulation disorders [13].

Examining the vocabulary revealed that
children with risk factors had a poorer vocabu-
lary compared to children without risk factors.
The results of our research differ from some pre-
vious studies in which no association was found
between delays in vocabulary development
and risk factors, such as more severe childhood
illnesses in early life or the hereditary factor of
parental speech and language disorders [6].
On the other hand, it has been shown that en-
vironmental factors, such as parents” education
and socioeconomic status, have an influence on
vocabulary development in children [6]. At the
same time, the results of our research showed
that children diagnosed with the language de-
velopment disorder have less developed vo-
cabulary compared to children with typical
language development. Our results correspond
with the results of other studies that also show
that lexical and lexical-semantic deficits form
part of the clinical features of the specific dis-
order of language development [2]. Children
who have the developmental language dis-
order often have difficulties in acquiring the
meaning of words and limited vocabulary [6].
Further analysis of the data obtained with the
Test dictionary showed that boys and girls do
not differ in terms of lexical-semantic abilities.
Our findings coincide with the results of other
authors who also did not establish a connection
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between gender and children’s lexical-semantic
abilities [14].

Analyzing the results of the Comic Sto-
ry test, no statistically significant differences
were found between children with risk factors
and children without risk factors on any of the
examined variables. However, it is interesting
that significant differences between boys and
girls were found on this test. Namely, boys
produced larger number of sentences on av-
erage compared to girls. Girls also produced
smaller number of words in the story com-
pared to boys who produced significantly
higher number of words in the comic story.
These findings suggest the need for further re-
search on the task of story formation, both in
terms of a more precise determination of the
relationship between risk factors and the num-
ber of words and sentences produced, as well
as in terms of grammaticality. It is possible that
the inclusion of larger number of respondents
with the most common risk factors of children
with the diagnosed language disorder and
children with typical language development
would shed a light on this problem. The need
for additional research into the relationship
between risk factors and language disorders in
children is shown by the results of the authors
who state that there is the connection between
premature birth and the ability to understand
and produce language in children [15].

Funding source. The authors received no specific fund-
ing for this work.

Ethical approval. The Ethics Committee of the Ministry
of Education and Culture, Republic of Srpska, Bosnia and
Herzegovina, approved the study and informed consent

GodiSte 14 Jun 2023

Risk factors and speech-language disorders in preschool children

Our results, as well as the results of some
other researches, suggest the possible connec-
tion between certain biological risk factors and
speech-language disorders, which should be
examined in more detail in future research. We
assume that a study that would include a larger
sample of children and parents, along with an
insight into the medical documentation of the
respondents, would provide much more data
on the connection between certain risk factors
and the occurrence of speech and language dis-
orders.

Conclusion

Based on the analysis and discussion of the
obtained results, the connection between risk
factors and the occurrence of speech-language
disorders in children was determined.

The most common risk factors for children
with developmental language disorders were
cesarean section, medications taken by mothers
during pregnancy, premature birth, asphyxia
and infection of the newborn.

Children with risk factors incorrectly artic-
ulated almost twice as many voices as children
without data on the presence of risk factors.

Children with risk factors had significant-
ly worse lexical-semantic abilities compared to
children without risk factors.

was obtained from all individual respondents. The re-
search was conducted according to the Declaration of
Helsinki.

Conflicts of interest. The authors declare no conflict of
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Odnos riziko faktora i govorno-jezickih poremecaja kod djece uzrasta od cetiri
do Sest godina

Jelena Tesi¢', Mile Vukovi¢?, Mirjana Korlaet®, Sofija Vukovi¢*

JU OS ,Vuk Karadzi¢” Bijeljina, Republika Srpska, Bosna i Hercegovina
2 Univerzitet u Beogradu, Fakultet za specijalnu edukaciju i rehabilitaciju, Beograd, Srbija
3Servis centar ,Dajte nam Sansu - Zvjezdice”, Banja Luka, Republika Srpska, Bosna i Hercegovina

4JU OS ,,Skender Kulenovi¢*, Sarajevo, Bosna i Hercegovina

Uvod. Posljednjih godina se sve viSe paznje posvecuje istrazivanju faktora koji potencijalno mogu
doprinijeti poremecaju razvoja govora i jezika. Smatra se da rezultati ovih istrazivanja mogu pomodi
boljem planiranju i sprovodenju rane intervencije u oblasti govora i jezika kod djece. Cilj ovog istra-
Zivanja je utvrdivanje uticaja riziko faktora na pojavu jezickih poremecaja kod djece.

Metode. U istrazivanju je u¢estvovalo 97 djece uzrasta od Cetiri do Sest godina, koja su podijeljena u
dvije grupe. Prvu grupu ¢inilo je 54 ispitanika sa poremecajem u govorno- jezickom razvoju, a drugu
43 ispitanika tipi¢nog jezi¢kog razvoja. U obje grupe pronadeno je 70 djece koja imaju riziko faktore.
Sva djeca sa poremecajem u govorno-jezickom razvoju imala su neki od riziko faktora (oboljenja
majki u trudnodi, kao i lijekovi koje su majke pile u toku trudnode, prematurus, carski rez, asfiksija,
bolest novorodencadi, epilepti¢ni napadi, treci krajnik, skracen frenulum, upala uha), dok je u grupi
djece tipi¢nog jezi¢kog razvoja 16 ispitanika imalo riziko faktore. Za procjenu govorno-jezickih spo-
sobnosti koris¢eni su Globalni artikulacioni test, Test-rjecnik i test Strip prica. Podaci o riziko faktori-
ma dobijeni su na osnovu ankete za roditelje koja je konstruisana za potrebe ovog istrazivanja.

Rezultati. Rezultati su pokazali da djeca sa riziko faktorima imaju znacajno losije rezultate na testu
artikulacije i testu rje¢nika u poredenju sa djecom bez podataka o riziko faktorima. Rezultati dobijeni
na testu Strip prica nisu pokazali da se ove dvije grupe statisticki znacajno razlikuju u pogledu broja
produkovanih rijeci, broja recenica i gramatickoj strukturi reenice.

Zakljucak. Generalno gledano, rezultati ovog istrazivanja pokazali su da postoji znacajna poveza-
nost izmedu riziko faktora i smetnji u razvoju govorno-jezickih sposobnosti kod djece.

Kljuéne rijeci: riziko faktori, govorno-jezicki poremedaji, artikulacija, rje¢nik, sintaksa
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Introduction

Summary

Introduction. In addition to the development of spoken language,
typical intellectual abilities, preservation of the senses of hearing and
sight, phonological awareness and the ability of graphomotor ex-
pression are necessary for mastering the skills of reading and writing.
With this in mind, the aim of this research is to determine the level of
phonological awareness and the ability of graphomotor expression
in children with developmental language disorder (DLD) and chil-
dren with typical language development (TLD).

Methods. The sample consisted of 46 children aged five to seven
years, who were divided into two groups based on the status of
speech and language abilities. The first group consisted of 23 chil-
dren with DLD, and the second of 23 children with TLD. The FONT test
was used to assess phonological awareness, and the Prediction Test
for Dysgraphia was used to assess graphomotor abilities.

Results. The results of the research show that children with DLD per-
formed poorly on phonological awareness tasks compared to TLD
children. Age proved to be a significant factor in differences in the
development of phonological awareness. Achievements on the Pre-
diction Test for Dysgraphia show that children with DLD have almost
twice the weaker ability of graphomotor expression compared to
TLD children. Furthermore, the research results show that there are
significant differences in the level of development of graphomotor
skills between children of different ages. Also, no significant differ-
ence in achievements on the Prediction Test for Dysgraphia or on the
FONT test has been found in relation to gender.

Conclusion. Children with developmental language disorder had
significantly lower achievements on the phonological awareness test
and the Prediction Test for Dysgraphia compared to children with
typical language development.

Key words: gross motor ability, phonological awareness, develop-
mental language disorder, typical language development, pre-skills
of reading and writing

In today’s society, most people are exposed to a large amount of written material on a daily
basis. From school age onwards, writing and reading accompany almost every human activity.
Therefore, it can be said that the life of a modern man is unimaginable without the ability to read
and write, and people with a disorder of these skills can be very limited in everyday life [1].
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Reading and writing in children with developmental language disorder

The basic prerequisites for the devel-
opment of reading and writing are proper
speech and language development, the de-
velopment of phonological awareness, the
ability of visual perception and graphomotor
expression. Phonological awareness involves
the identification and manipulation of sublex-
ical elements within words, such as syllables
and phonemes. It makes it possible to divide
spoken words into smaller components [2].
More precisely, phonological awareness rep-
resents an explicit awareness of the phonolog-
ical structure of a language, that is, of recog-
nizing the letter-sound connection. Phonolog-
ical awareness includes a number of functions
that contribute to the understanding and pre-
cise automated application of the phonetic
system of the language. These are auditory
perception, auditory discrimination, auditory
analysis, auditory synthesis, auditory com-
bining, auditory memory, correct and contin-
uous auditory classification, auditory form or
auditory word recognition, rhyme formation,
alliteration and intonation or accent [3, 4, 5].

Phonological awareness develops grad-
ually, from simpler to more complex skills.
At an early age, children’s phonological rep-
resentations consist of whole words, while
during the preschool period they are reor-
ganized into smaller segments, syllables and
phonemes. Also, during phonological devel-
opment, children master words that rhyme.
Awareness of syllables is usually present
around the third year of a child’s life, while
recognition of rhyme develops from the
fourth to the fifth year [6]. The development
of phonological awareness has been shown to
be an indicator of later acquisition of reading,
which led to the phonemic deficit hypothesis
according to which children with poor pho-
nological awareness have weaker reading
abilities and vice versa. Research shows that
a large number of children with speech-lan-
guage disorders and phonological deficits
during schooling have learning disabilities,
especially disabilities in reading and writing
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[5]. In the sequence of phonological deficits,
there is a mismatch between lexical units and
the corresponding phonological represen-
tations. As a result, children can read word
“submarine” either “subarin” or “marin” [2].

In children with difficulties in storing and
manipulating phonological representations
of lexical units, phonological awareness de-
velops slowly. In order for phonological pro-
cessing to be successful, three prerequisites
are needed: developed phonological aware-
ness of the sound structure of the language,
the ability to recall phonological information
from long-term memory, and developed pho-
nological coding of information in working
memory [2].

The development of graphomotor abili-
ties begins in early childhood with the devel-
opment of gross motor skills, and later with
the development of fine motor skills. Before
writing training, the child is involved in the
process of artistic expression, which is con-
ditioned by the level of hand motor develop-
ment and the ability to manipulate a pencil.
Graphomotor abilities develop gradually,
with each stage of development arising as a
result of the development of new internal and
external factors [7]. At the age of two, children
express themselves by drawing lines on pa-
per - scribbling, while at the age of three they
are able to form a circle, and later a square
and a triangle. The first drawing of a human
figure appears in the form of a tadpole, and
before starting school a recognizable drawing
appears. Most four- year-old children are able
to copy a diagonal line and even a few letters,
while most preschoolers know how to write
their first and last name [7, 8].

Intensive scribbling, drawing and color-
ing in pre-school age create a foundation and
facilitates children’s transition to more pre-
cise graphomotor expression - complex psy-
chophysiological mechanism. Graphomotor
skills are related to visual perception, orienta-
tion in space, fine motor coordination, speech
development, etc.
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Identifying the abilities that underlie read-
ing and writing, as well as finding the most
adequate instruments for assessing a child’s
readiness to master these skills are the subjects
of many modern researches. The increasing oc-
currence of learning disabilities, especially in
the area of reading and writing, has led many
experts to focus on researching linguistic abili-
ties related to reading and writing. The results
of the research show that many children with a
disorder in the development of language during
their schooling exhibit learning disabilities, es-
pecially in reading and writing [4]. Based on
that, the aim of this research is to determine the
phonological awareness and ability of grapho-
motor expression in children with the develop-
mental language disorder compared to children
with typical language development.

Method

A total of 46 subjects, divided into two groups,
took part in the research. The first group con-
sisted of 23 children with developmental
language disorder (DLD) representing the
experimental group, while the control group
consisted of 23 children with typical language
development (TLD). Table 1 shows the gener-
al characteristics of the sample.

Table 1 shows that there were more girls
than boys in the sample in both groups. The
sample includes children aged five to seven
years. The groups differed statistically signifi-
cantly in relation to age.

Since deficits in learning to read and write
are observed in children with the language
development disorder, the subject of this pa-
per was the examination of the pre-skills of
reading and writing in children with DLD
and children with TLD. More precisely, pho-
nological awareness and graphomotor ability
(redrawing given graphic shapes) were exam-
ined in children aged five to seven years.

The aim of the paper is to determine the lev-
el of phonological awareness and the ability of
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graphomotor expression in children with DLD
compared to children with TLD.

Table 1. Distribution of respondents according to
age and gender

children children

N with DLD with TLD
% N %
male 6 39.1 6 26.1
gender

female 9 60.9 17 73.9
5 5 21.7 2 8.7
age 6 11 47.8 12 52.2
7 7 30.4 9 39.1

N - number of respondents

The following were used in the research:
Phonological Awareness Test and Prediction
Test for Dysgraphia.

1. Phonological Awareness Test - Font [9]

This test was used to assess phonological
awareness. A revised version of the test was
used for the Serbian-speaking area, which in-
cludes eight tests each: 1) joining syllables, 2)
syllable segmentation (optional subtest), 3) ini-
tial phoneme identification, 4) rhyme recogni-
tion, 5) phonemic segmentation, 6) identifica-
tion of the final phoneme, 7) elimination of the
initial phoneme and 8) phonemic substitution
(initial phoneme). Each subtest contains six
tasks. Test-z tasks were given orally. The exam-
iner notes the accuracy of the answers, accord-
ing to the true-false principle. The absence of
an answer was treated as an incorrect answer.
The maximum achievement on each of the
subtests can be six points, while the maximum
total score on the FONT test is 48 points. This
test has good internal consistency and a Cron-
bach’s alpha coefficient of 0.97, which means
that the reliability of the used test is very high.

2. Prediction Test for Dysgraphia [10]

The Prediction Test for Dysgraphia primar-
ily examines graphomotor dexterity and visu-
al perception in children. The child is given a
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Table 2. Achievements of respondents on the FONT test

Descriptive statistics

M SD Md IQOR min max
Predictive test for dysgraphia -total score 10.61 3.91 12.00 4 2 15
Arrangement of syllables 533 1.017 6 1 2 6
Syllabic segmentation 4.89 1.30 5 2 1 6
Identifying the initial phoneme 3.72 2.15 4 4 0 6
Recognizing rhyme 4.17 1.84 5 3 0 6
Phonemic segmentation 3.46 2.65 4.50 6 0 6
Identifying the final phoneme 2.35 2.07 2 5 0 6
Elimination of the initial phoneme 2.40 2.53 1.50 5 0 6
Phonemic substitution 2.46 2.45 2.50 5 0 6
FONT - total score 28.76 13,55  28.50 25 7 48
FONT - medium value 3.60 1.69 3.56 3.09 0.88 6

M - mean value; SD - standard deviation; Md - median; IQR - interquartile range; min - the smallest value; max - the

highest value;

piece of paper with a rectangle drawn on it. On
the outside of the contours, in the upper corner,
three geometric shapes are drawn: the circle,
the cross and the triangle. The child is given
the following order: “Your task is to continue
drawing these figures around the rectangle in
the same order. Try to make them the same size
and shape as the ones that were drawn”. The
explanation procedure can be repeated and
this is recorded in the findings. After the child
has finished drawing, the examiner evaluates
5 criteria from 0 to 3: the size of the figure (1),
the shape of the figure (2), whether the child
follows the order of the figures (3), whether
the child draws around the rectangle (4) and
whether the drawing is finished (5). The max-
imum number of points that the examinee can
achieve on this test is 15, and based on the re-
sults of this test, it is determined whether there
is a suspicion of dysgraphia.

Data analysis and processing have been
performed using a package intended for sta-
tistical data processing for the social sciences
(Statistical Package for the Social Sciences -
SPSS). Descriptive statistics measures (mean
value, standard deviation, frequency, medi-
an, interquartile range) have been used to de-
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scribe the data. Considering that most of the
measures obtained by the tests used in this
research deviate from the normal distribution
model, non-parametric techniques have been
used in the statistical processing of the data to
examine the differences between the groups.
Mann-Whitney U test, Kruskal-Wallis test
and two-factor analysis of variance (ANOVA)
have been applied.

Results

The FONT test was used to examine phono-
logical awareness in children with DLD and
children with TLD. The results are shown in
Table 3.

The results show that children with DLD
had significantly lower achievements on the
FONT test compared to children with TLD
(Table 3). Children from both groups achieved
the highest average values on the tasks of
combining syllables, segmenting syllables
and recognizing rhymes. A statistically signif-
icant difference was found between children
with DLD and TLD children on all subtests of
the FONT test (p < 0.05). Children with DLD
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Table 3. The difference between children with DLD and TLD children in the development of phonological
awareness

Descriptive statistics Mann-Whitney U test

FONT test
agroup M SD Md IQR U z p
. DLD 474 142 6 3
Joining syllables 150 -3.17 0.02
TLD 591 0.29 6 0
) . DLD 413 142 4 3
Syllabic segmentation 97 -3.91 0.001
TLD 565 049 6 1
ifyi initi - DLD 226 198 2 3
Identifying the initial pho 60 459 0.001
neme TLD 5.17 1.03 6 2
. DLD 326 205 3 4
Recognizing rhyme 134 -2.96 0.003
TLD 509 1.00 5 1
) ) DLD 117 170 0 2
Phonemic segmentation 16 -5.82 0.001
TLD 574 0.75 6 0
. ! DLD 122 173 0 3
Identifying the final phoneme 98.5 -3.74 0.01
TLD 348 1.75 3 3
. DLD 057 141 0 0
Elimination of phonemes 60.5 -4.74 0.001
TLD 422 202 5 3
. o DLD 0.1 1.50 0 0
Phonemic substitution 49.5 -4.99 0.001
TLD 430 1.74 5 2
DLD 1796 928 17 14
Total score 26 -5.25 0.001
TLD 3957 6.75 41 8
DLD 225 116 213 1.75
Total score - mean value 26 -5.25 0.001
TLD 495 084 5.13 1

M - mean value; SD- standard deviation; Md - median; IQR - interquartile range; U - Mann Whitney’s U score; z -
value Z statistic; p - level of significance

had high average achievements on the sub-
test of syllable joining, but children with TLD
were more successful. High achievements
were achieved by children with DLD and on
the subtest syllabic segmentation, but here as
well, children with TLD had a significantly
higher number of correct answers. Identify-
ing the initial phoneme was not a problem for
the majority of subjects with TLD, while sub-
jects with DLD had a lower number of correct
answers on that subtest. On the rhyme recog-
nition subtest, the TLD children had a very
high average score, in contrast to the clinical
group. Phonemic segmentation was an even
more difficult task for children with DLD,
while children with TLD had almost all cor-
rect answers on this task. Identifying the final
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phoneme was problematic for both groups of
respondents. However, TLD children were
better on this subtest compared to children
with DLD. The phoneme elimination task was
the most difficult for the subjects with DLD
and they had the lowest achievements on that
subtest, while the children with TLD most
often correctly completed the tasks from that
group. On the task of phonemic substitution,
children with DLD achieved very low aver-
age achievements, while children with TLD
also had a large number of correct answers on
that task.

We hypothesized that boys and girls
would differ in the level of development of
phonological awareness and tested this claim
using the Mann-Whitney U test. However,
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the results of this test showed that there was
no statistically significant difference between
boys and girls in the level of phonological
awareness taking into account the total score
(U =195.5, z=-0.87, p = 0.20). In addition to
the above, there was no statistically significant
difference in the achievements of boys and
girls on the subtests of joining syllables (U =
208, z =-0.74, p = 0.98), syllabic segmentation
(U=2235,z=-0.22, p = 0.59) and rhyme rec-
ognition (U =216, z=-0.40, p=0.87). Boys and
girls from the studied sample did not differ
in their achievements on the subtests of initial
phoneme identification (U =228.5, z=-0.10, p
= 0.82), phonemic segmentation (U = 184.5, z
=-1.20, p = 0.16), final phoneme identification
(U=228.5,z=-0.10, p = 0.82), phoneme elimi-
nation (U =163, z=-1.72, p =0.07) and phone-
mic substitution (U=169.0, z=-1.57, p=0.17).

For the more detailed analysis of the data,
we separated the sample and separately ob-
served the achievements of children from the
sub-sample with DLD, and then the achieve-
ments from the sub-sample of TLD children.
No statistically significant differences were
found between boys and girls in the group
of children with DLD in the level of develop-
ment of phonological awareness (U =53, 5, z
=-0.60, p =0.48), achievements on the subtests
syllable joining (U = 49, z = -0.96, p = 0.69),
syllable segmentation (U = 60 , z = -0.20, p =
0.46), initial phoneme identification (U =48, z
=-0.97, p = 0.63), rhyme recognition (U =51, z
=-0.78 , p = 0.50), phonemic segmentation (U
=54, z=-0.63, p = 0.69), final phoneme identi-
fication (U =59, z=-0.28, p =0.71) , phoneme
elimination (U =63, z=0.00, p=0.40) and pho-
neme substitution (U =55, z=-0.76, p = 0.36).

In the group of TLD children, statistically
significant differences were found between
boys and girls in the level of development of
phonological awareness (U =46.5, z=-0.32, p
=(.76), in achievements on the subtests sylla-
ble joining (U =45, z =-0.86, p = 0.39), syllable
segmentation (U =50, z = -0.09, p = 0.93), ini-
tial phoneme identification (U=47,z=-0.31, p
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= 0.76), rhyme recognition (U =35.5, z=-1.17,
p = 0.24), phonemic segmentation (U = 48.5, z
=-0.30, p =0.77), final phoneme identification
(U =40, z=-79, p = 0.43), phoneme elimina-
tion (U =29.5, z=-1.55, p=0.12) and phoneme
substitution (U =40, z=-0.79, p = 0.43).

We assumed that older children had a
higher level of phonological awareness than
younger children. Given that we had three age
groups of children, we used the Kruskal-Wallis
test to examine differences in the level of devel-
opment of phonological awareness in children
of different ages. First, we showed age differ-
ences in phonological awareness by observing
the total sample, and then we examined the in-
teraction of language disorder and age on chil-
dren’s achievements on the FONT test.

Table 4 shows the difference in phonologi-
cal awareness among children of different ages
from the total sample, and there we see that the
highest average achievements on the FONT
test were achieved by children aged 7, slightly
lower by children aged 6, while the youngest
children had the lowest achievements on this
test and this difference is statistically signif-
icant (x2(2, n = 46) = 7.58, p = 0.02). Looking
at each of the subtests separately, we see that
the statistically significant difference between
respondents of different ages was found on the
subtests identifying the initial phoneme and
identifying the final phoneme. The youngest
subjects had little success in the task of iden-
tifying the initial phoneme. Respondents aged
six years had lower average achievements on
the task of identifying the initial phoneme com-
pared to the oldest respondents. The young-
est respondents managed to identify the final
phoneme in a small number of tasks of this
subtest, although children aged six had very
little success, while the oldest respondents had
the most correct answers. The Kruskal-Wallis
test did not reveal any statistically significant
difference between subjects of different ages
in the achievements on the subtests of sylla-
ble joining, syllabic segmentation, rhyme rec-
ognition, phonemic segmentation, phonemic
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Table 4. Phonological awareness in children of different ages - total sample (N = 46)

Descriptive statistics Kraskal-Wallis test

FONT test age
M SD Md IQR x2 df p

5 7 443 1.62 4 3

Joining syllables 6 23 535 1.11 6 1 515 2 0.08
7 16 5.69 0.87 6 0
5 7 4 1.29 4 2

Syllabic segmentation 6 23 504 1.02 5 2 496 2 0.08
7 16 5.06 1.57 6 2
5 7 143 2.44 0 2

Identifying the initial phoneme 6 23 370 1.79 4 2 1048 2 0.01*
7 16 475 1.77 6 3
5 7 271 2.14 2 4

Recognizing rhyme 6 23 417 1.78 5 3 5.51 2 0.06
7 16 481 1.33 5 3
5 7 2 2.83 0 6

Phonemic segmentation 6 23 348 2.62 3 6 2.28 2 0.24
7 16 4.06 2.43 6 4
5 7 057 097 0 2

Identifying the final phoneme 6 23 213 1.52 2 2 921 2  0.01%
7 16 344 248 4 6

S o 5 7 157 270 0 5

Elimination of the initial pho- 6 23 204 225 1 4 28 2 024
7 16 325 2.75 4 6
5 7 157 269 0 5

Phonemic substitution 6 23 204 2.00 2 4 452 2 0.11
7 16 344 2.80 5 6
5 7 1829 1566 10 32

Total score 6 23 2796 1128 27 15 758 2 0.02*
7 16 3450 1338 41 26
5 7 229 196 125 4

Total score - arithmetic mean 6 23 349 142 337 188 758 2 0.02*
7 16 431 167 510 3.25

N - number of respondents; M - mean value; SD - standard deviation; Md - median; IQR - interquartile range;
X2 — Kraskal Wallis chi square statistic; df - number of degrees of freedom; p - level of significance

substitution and initial phoneme elimination
(p>0.05).

The results of the two-factor analysis of
variance, which examined the influence of the
interaction of language abilities and age on
the development of phonological awareness
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found that there was no statistically signifi-
cant interaction between language abilities
and the age of the examinee on the level of
phonological awareness tested by the FONT
test (p > 0.05). The results of the two-factor
analysis of variance show that the effects of
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the factors age and language disorder are in
the statistically significant interaction in their
effect on the dependent variable - phonemic
substitution (F = 3.68, dfl = 2, df2 =40, p =
0.04). Subsequent comparisons using Tukey’s
HSD test show that children’s achievements
on the syllabic segmentation subtest do not
differ significantly between groups of chil-
dren of different ages (p > 0.05).

The graphomotor abilities of children were
examined with the prediction test for dys-
graphia. The achievements of children with
DLD and children with TLD were compared.
The results of the Mann-Whitney U test are
shown in table 5. Subjects with DLD had al-
most twice lower achievements on the Predic-
tion Test for Dysgraphia than children with
TLD. Adequate figure size was more common
in children with TLD than in children with
DLD. Children with TLD also satisfied the cri-
terion of figure shape when drawing to a much
greater extent than children with DLD. The or-
der of the three figures was correctly remem-
bered by almost all children with TLD, while in
the group with DLD there were children who

made mistakes in the given arrangement of
figures when drawing. All TLD children kept
the given distance from the edge of the rect-
angle while drawing figures, while children
with DLD were worse in achieving this crite-
rion. Almost all children from DLD completed
the drawing to the end, while all children from
TLD completed the task to the end.

By comparing the achievements of boys and
girls from the examined sample, no statistically
significant difference was found on the Predic-
tion Test for Dysgraphia (U =213, z=-0.46, p =
0.65). Boys and girls did not differ in terms of
figure size criteria (U = 220, z = -0.31, p = 0.76),
figure shape (U = 2285, z=-0.11, p = 0.92), fol-
lowing the sequence of figures (U = 170, z =
-1.76, p =0.08), drawing around the rectangle (U
=229, z=-0.10, p=0.92), finishing drawings (U =
222, 2=-0.34, p=0.73).

Based on the assumption that age influences
graphomotor abilities, the achievements of chil-
dren of different ages on the Prediction Test for
Dysgraphia were compared, and the results are
shown in table 6. The Kruskal-Wallis test deter-
mined a statistically significant difference in the

Table 5. Differences between children with DLD and TLD children in the development of graphomotor

abilities

A predictive test for dysgraphia

Descriptive statistics

Mann-Whitney U test

a group M SD Md IQR U z P

DLD 052 08 0 1

Size 1150 -349 0.001
TLD 174 121 2 2
DLD 143 1.08 1 1

Shape 970 -4.01 0.001
TLD 270 070 3 0
DLD 187 122 2 2

It follows the order of ed 130.0 -3.56  0.001
TLD 291 028 3 0
DLD 174 114 1 2

Draws around the rectangle 103.5 -4.37  0.001
TLD 0 3 0
. i DLD 230 002 3 1

Finished drawing 1495 -351  0.001
TLD 0 3 0
DLD 787 365 9 7

Total score 320 -5.16  0.001
TLD 1335 150 13 3

M - mean value; SD - standard deviation; Md - median; IQR - interquartile range; U - Mann Whitney’s U score; z -

value Z statistic; p - level of significance
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Table 6. Graphomotor skills in children of different ages - total sample (N = 46)

Descriptive statistics

Kruskal-Wallis test

A predictive test for dysgraphia age
N M SD Md IQR x2 df P

5 7 029 049 0 1

Size 6 23 126 121 2 2 378 2 0.15
7 16 131 130 1 3
5 7 100 115 1 2

Shape 6 23 200 109 2 2 1012 2 0.01*
7 16 263 072 3 1
5 7 143 127 1 3

Follow the order of the figures 6 23 248 095 3 1 728 2 0.03*
7 16 269 079 3 0
5 7 143 113 1 2

Draws around the rectangle 6 23 248 095 3 1 710 2 0.03*
7 16 263 08 3 0
5 7 143 139 2 3

Finished drawing 6 23 287 034 3 0 13.85 2 0.001
7 16 288 034 3 0
5 7 557 447 3 8

Total score 6 23 11.09 340 12 3 884 2 0.01*
7 16 1213 250 12 5

N - number of respondents; M - mean value; SD- standard deviation; Md - median; IQR - interquartile range; x2 -
Kraskal Wallis chi square statistic; df - number of degrees of freedom; p - level of significance

level of graphomotor abilities of three different
age groups. The youngest age group had low-
er median score than the other two age groups.
To the greatest extent, the oldest subjects drew
figures of regular shape, a slightly weaker sat-
isfaction of this criterion was observed in the
group of six-year-olds, while the youngest sub-
jects had a lot of difficulty in drawing the given
shapes. Five-year-old children did not follow
the given sequence of figures when drawing,
and errors of this type were also observed in the
group of children aged six, while children aged
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seven made the fewest mistakes when drawing
given figures. The youngest respondents had
difficulty in maintaining the specified distance
from the edge of the rectangle when drawing
figures, unlike the older children who had a lot
of success in meeting this criterion. The group
of 7-year-old children was almost completely
successful in satisfying the criterion of a com-
pleted drawing, while the youngest respon-
dents stopped the task before completing it. The
influence of age on drawing the appropriate fig-
ure size has not been determined.
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Discussion

Research in our speaking area has shown that
the development of phonological awareness
is an indicator of children’s later acquisition
of reading, as well as that graphomotor abil-
ities influence the development of children’s
writing skills [7, 8]. Therefore, the aim of this
research is to determine phonological aware-
ness and graphomotor abilities, as pre-skills
for reading and writing, in children with de-
velopmental language disorder (DLD) and
children with typical language development
(TLD). The results show that children with
DLD have significantly lower achievements
on the phonological awareness test com-
pared to children with TLD. Our results are
in agreement with the results of other studies
which also showed that phonological aware-
ness correlated with children’s language
abilities [11]. According to the results of our
research, joining syllables, syllabic segmen-
tation and rhyme recognition were the eas-
iest results of phonological awareness, both
in subjects with DLD and subjects with TLD.
This is supported by the high achievements
on all tasks, with the fact that the children
with TLD were still more successful than
the children with DLD. Better development
of syllabic segmentation, joining of syllables
and recognition of rhyme in relation to the de-
velopment of other elements of phonological
awareness were also shown by the research
results of other authors [12]. Data from the
literature generally show that children with
DLD have particularly poor achievements
on more complex phonological awareness
tasks [13]. In a recently published study, it
was shown that children with DLD had bet-
ter results on tasks of phonological synthe-
sis compared to analysis, with the fact that
children with TLD were significantly more
successful in all tasks [11]. According to the
results of our research, children with DLD
had difficulties in identifying initial and fi-
nal phonemes, phonemic segmentation, sub-
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stitution and elimination. Eliminating the
phoneme and identifying the final phoneme
were the most difficult tasks for the children
from our sample, while in the research of
Golubovic et al., the most difficult tasks were
the elimination of the initial phoneme and
the phoneme substitution task [4]. In oth-
er studies conducted on a larger sample of
children with DLD and TLD children, it was
determined that children with DLD had a
significantly lower level of phonemic aware-
ness compared to children with TLD [11], as
well as that children with DLD had signifi-
cantly lower achievements in rhyme recog-
nition and production tasks, which coincides
with the results of this research [14].

According to the results of our research,
gender had no influence on phonological
awareness in preschool children. The dif-
ference was not established even when we
looked separately at boys and girls from the
group with DLD and the group with TLD. In
this sense, our results coincide with the re-
sults of the research conducted by Golubovic¢
et al., which also showed that gender did not
represent a significant success factor in pho-
nological awareness tasks [5].

The results of our study showed that
children of the youngest age (5 years old)
had very low achievements on phonological
awareness tasks compared to children aged
six and seven years. Other research has also
shown that achievements on the phonemic
awareness test depend on age [5, 9]. Our data
show that older children were more success-
ful than younger children in tasks of identi-
tying the initial and completed phonemes. In
contrast to our results, Golubovi¢ et al indi-
cate a trend of increasing average scores on
the tasks of phonemic segmentation, identifi-
cation of the final phoneme, elimination of the
initial phoneme and phonemic substitution
with the age of the subjects [12]. This differ-
ence in results may be the result of the fact
that the authors of the mentioned study had
school-age subjects in their sample, who had
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already been included in intensive reading
training. Generally speaking, the differences
between the results of our research and some
earlier researches on phonological awareness
can be attributed to the small sample includ-
ed in this study and the unequal distribution
of respondents in age groups.

Regarding the assessment of graphomo-
tor abilities, children with DLD had as twice
as poor achievements on the Prediction Test
for Dysgraphia compared to children with
TLD. This finding indicates the possible
presence of deficits in fine motor skills in
children with DLD, which were otherwise
established in earlier research on the relation-
ship between language and motor skills in
children with DLD [15]. Children with DLD
more often drew figures of inadequate size
and shape, made more mistakes in the giv-
en order of figures and showed difficulties in
keeping the given distance from the edge of
the rectangle while drawing and difficulties
in completing the task to the end. According
to the high average scores that the children
from both groups achieved on this criterion,
it can be said that most of the children were
persistent and finished the drawing. The re-
sults of earlier research on graphomotor skills
in preschool children were quite variable. For
example, Nikoli¢ et al. stated that the children
in their sample were highly motivated and
that they all successfully completed the task,
while Calasan et al. determined that 42.9% of
the children included in the sample had diffi-
culty solving the task independently [16, 7].

According to the results of our research,
gender did not affect the graphomotor abili-
ties of the children from the examined sam-
ple. However, the results of other studies
have shown gender differences on the Pre-
diction Test for Dysgraphia. More precisely,
boys were found to have a greater presence
of elements suspicious of dysgraphia, while
girls had difficulty drawing figures of the ap-
propriate size [17].
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Our results show that graphomotor skills
improve with age. Children of the youngest
age had very low achievements on the Predic-
tion Test for Dysgraphia, while graphomotor
abilities were significantly better in older chil-
dren. Similar results were found in earlier re-
searches [18].

Conclusion

Analyzing the obtained results we can con-
clude that phonological awareness and gra-
phomotor abilities are more developed in
children with TLD compared to children
with DLD. It was also determined that suc-
cess on the test of phonological awareness
and graphomotor abilities increased with
age in both groups of subjects.

Disturbances in reading and writing can
occur in children with the developmental lan-
guage disorder, but also in children with typ-
ical language development. Given that the es-
timated graphomotor abilities and the level of
phonological awareness in children have a pre-
dictive role in the development of reading and
writing, preschool children should be provided
with additional support in developing these
abilities. Early recognition of deficits in terms of
phonological awareness and the development
of graphomotor skills aim to prevent reading
and writing disorders. This support is needed
by children with language disorders, as well as
children with typical language development.

A limitation of this study is the relatively
small sample size, so future research should
include a larger number of respondents. An-
other limitation of the study is reflected in
the finding of research that used the same
tests and a sample of similar characteristics
exclusively from the Serbian speaking area,
so there is no comparison of the results with
research from other speaking areas.
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Predvjestine c¢itanja i pisanja kod djece sa razvojnim jezickim poremecajem i
djece tipi¢nog jezickog razvoja

Mirjana Korlaet', Mile Vukovic?, Jelena Tesic?
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2Univerzitet u Beogradu, Fakultet za specijalnu edukaciju i rehabilitaciju, Beograd, Srbija

30snovna skola“Vuk Karadzi¢’, Bijeljina, Republika Srpska, Bosna i Hercegovina

Uvod. Pored razvijenosti govornog jezika, tipi¢nih intelektualnih sposobnosti, o¢uvanosti ¢ula sluha
i vida, za savladavanije vjestina citanja i pisanja neophodne su fonoloska svjesnost i sposobnost gra-
fomotornog izrazavanja. S obzirom na to, cilj ovog istrazivanja je utvrdivanje nivoa fonoloske svijesti
i sposobnosti grafomotornog izraZzavanja kod djece sa razvojnim jezickim poremecajem (RJP) i djece
tipi¢nog jezi¢kog razvoja (TJR).

Metode. Uzorak je Cinilo 46 djece uzrasta od 5 do 7 godina, koja su na osnovu statusa govorno-jezic-
kih sposobnosti podijeljena u dvije grupe. Prvu grupu ¢inilo je 23 djece sa RJP, a drugu 23 djece TJR.
Za procjenu fonoloske svjesnosti koris¢en je FONT test, a za procjenu grafomotornih sposobnosti
Predikcioni test za disgrafiju.

Rezultati. Rezultati istrazivanja su pokazali da su djeca sa RJP bila losija na zadacima fonoloske svje-
snosti u poredenju sa djecom TJR. Uzrast se pokazao kao znacajan faktor razlika u razvijenosti fo-
noloske svjesnosti. Postignuc¢a na Predikcionom testu za disgrafiju pokazuju da djeca sa RJP imaju
skoro dvostruko slabiju sposobnost grafomotornog izrazavanja u poredenju sa djecom TJR. Nadalje,
rezultati istraZivanja su pokazali da postoje znacajne razlike u nivou razvijenosti grafomotornih spo-
sobnosti izmedu djece razli¢itog uzrasta. Takode, nije utvrdena znacajna razlika u postignu¢ima na
Predikcionom testu za disgrafiju, ni na FONT testu u odnosu na pol.

Zakljucak. Djeca sa razvojnim jezickim poremecajem imala su znatno slabija postignuca na testu fo-
noloske svjesnostii predikcionom testu za disgrafiju u poredenju s djecom tipi¢nog jezickog razvoja.

Kljucne rijeci: grafomotorna sposobnost, fonoloska svjesnost, razvojni jezicki poremecaj, tipicni je-
zi¢ki razvoj, predvjestine ¢itanja i pisanja
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Summary

Introduction. The consequences of acquired hearing loss in adults
condition their psychosocial functioning and imply changes in the
quality of life related to disorders in social and emotional function-
ing. Hearing loss is considered a risk factor for reduced psychosocial
functioning and self-esteem. Psychosocial well-being and preserved
self-esteem imply having a positive self-image and realizing that a
person is an important part of the social community in which he/she
lives. The paper deals with self-esteem and psychosocial functioning
of adults with acquired hearing loss. The aim of this research is to de-
termine the level of self-esteem and the degree of expression of conse-
quences in psychosocial functioning, that is, the connection between
the level of self-esteem and the degree of expression of consequences
in psychosocial functioning in adults with acquired hearing loss.

Methods. The research was conducted on a sample of 60 adult sub-
jects with acquired hearing loss and 60 subjects with normal hearing.
The average age of the respondents with hearing loss was 54.1 (SD =
10.84), and the sample consisted mostly of male respondents (56.7%)
with moderate hearing loss (25.4%). The Rosenberg Self-Esteem Scale
and the questionnaire for the subjective assessment of the hearing
condition - the HHIA questionnaire (Hearing Handicap Inventory for
Adults) were used as instruments.

Results. The results showed that the respondents expressed moder-
ate or average self-esteem and that there was a connection between
self-esteem and psychosocial functioning in adults with acquired
hearing loss.

Conclusion. Future research could be directed more towards examin-
ing self-esteem in more detail in more specific domains of psychoso-
cial functioning of adults with acquired hearing loss.

Key words: hearing loss, adults, self-esteem, psychosocial functioning

Introduction

Hearing loss implies a permanent decrease in auditory sensitivity to sound i.e a reduced abil-
ity to perceive sound stimuli and can be congenital or acquired [1, 2]. Acquired hearing loss
is one of the most common chronic conditions affecting adults [3, 4]. The consequences of ac-
quired hearing loss in adults condition their psychosocial functioning and imply changes and
disorders in social and emotional functioning, i.e. reduced participation in social activities and
impaired mental health [5].
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Sebastian, Varghese and Gowri [6] con-
ducted research with the aim of determining
the relationship between hearing loss and psy-
chosocial functioning, and their results showed
that acquired hearing loss in adulthood signifi-
cantly affected the psychosocial well-being of
an individual.

Communication is the first aspect in the
psychosocial functioning of adults with ac-
quired hearing loss where the consequences
and difficulties are observed [7]. In the context
of hearing loss, limitations in communication
refer to difficulties in understanding and fol-
lowing direct spoken or telephone communi-
cation [8]. Negative communication experi-
ences in individuals with hearing loss firstly
lead to the feeling of being left out, resulting in
avoiding social interactions and group experi-
ences [9]. Research shows that their participa-
tion in social activities significantly decreased
after the onset of hearing loss and that hear-
ing loss negatively affected the social aspect of
their functioning [10-13].

By further limiting the situations in which
they can participate, people with acquired hear-
ing loss are at risk of social isolation [12, 14, 15].

Social isolation, impaired interpersonal in-
teractions reflect on the quality of life of adults
with acquired hearing loss, which further of-
ten leads to emotional difficulties and chang-
es in psychological functioning [16, 17]. In
respondents with hearing loss, the most com-
mon mental difficulties that lead to changes
in psychological functioning are the increased
presence of symptoms of depression, anxiety
and phobic anxiety [17, 18-25].

Self-esteem implies the evaluation indi-
viduals create or maintain about themselves,
which reflects the attitude of acceptance or re-
jection and refers to the level at which the in-
dividuals perceive themselves as capable, suc-
cessful, significant and valuable [26]. Hearing
loss is considered the risk factor for reduced
psychosocial functioning and self-esteem.
Psychosocial well-being and preserved self-es-
teem imply having a positive self-image and
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recognizing that a person is an important part
of the social community in which he/she lives
[27]. During self-assessment, we are guided
by an objective evaluation of our own abilities
and skills and an evaluation based on social ac-
ceptance. The community sees hearing loss as
an obstacle to participation in society, under-
estimates the abilities of people with hearing
impairment and considers them inferior mem-
bers of society [15, 28, 29]. Individuals with
hearing loss tend to question their worth and
self-esteem [15].

As communication difficulties become
a source of frustration over time, numerous
negative emotional reactions develop, such
as shame, guilt, discomfort, loneliness, fur-
ther leading to the loss of self-confidence and
self-esteem. Re-experiencing negative emo-
tions leads to the creation of a bad self-image, a
feeling of incompetence, and then to complete
isolation and depression [30, 31].

Self-esteem is at the core of many problems
and changes that arise in the psychosocial
functioning of adult individuals. The collapse
of the level of self-esteem and the sense of loss
of control over oneself, which occurs when the
person loses their hearing capacity, are serious
triggers of stress, depression and anxiety [32].
Through the previous paragraphs, these symp-
toms and disorders are described as problems
and changes that can occur in the functioning
of adults with acquired hearing loss. When
self-esteem is included in the overall story, we
see that self-esteem and the consequences that
occur in psychosocial functioning are closely
related and that it is necessary to further in-
vestigate this relationship in adult individuals
with acquired hearing loss.

Our objective was the self-assessment of
adults with acquired hearing loss in the con-
text of self-esteem and psychosocial function-
ing research aiming to determine the level of
self-esteem and the degree of expression of
consequences in psychosocial functioning, i.e.
whether there is a connection between the lev-
el of self-esteem and the degree of expression
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of consequences in psychosocial functioning in
adults with acquired hearing loss damage. The
aim of the research was determined through
the following tasks:

1. to examine whether there are differences
in the level of self-esteem among adults with
acquired hearing loss in relation to the degree
of expression of consequences in psychosocial
functioning;

2. to examine whether there are differences
in the level of self-esteem between adults with
acquired hearing loss and adults with pre-
served hearing;

3. to examine whether there are differences
in the level of self-esteem among adults with
acquired hearing loss in relation to the degree
of hearing loss; and

4. to check whether there are differences in
the level of self-esteem between respondents
of different genders.

Methods

A total of 120 respondents were included in
this research. The sample was divided into
group A and group B. The group A consist-
ed of people with acquired hearing loss,
while the group B consisted of people with
preserved hearing. The groups were equal
according to the number of respondents, so
there were 60 respondents in each group.

The level of self-esteem was measured us-
ing the Rosenberg Self-Esteem Scale [26] con-
sisting of 10 items where five statements of
the scale were in the positive direction (e.g. I
feel that I have many good qualities) and five
in the negative direction (e.g. I feel that there
is not much that I can be proud of) with re-
verse scoring. The respondent should indicate
the degree of agreement from 3 - I completely
agree to 0 - I do not agree at all.

According to the author of the scale, the
results of the general self-esteem scale are di-
vided into three groups: low (score below 15),
average/moderate (score from 15 to 25) and
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high self-esteem (score over 25). At the level of
Rosenberg’s self-esteem scale, good reliability
was registered in this research (a = 0.85).

Variables gender and level of hearing loss
were obtained using a questionnaire on the
sociodemographic characteristics of the re-
spondents, while the degree of expression of
consequences in psychosocial functioning
variable was obtained through the subjective
assessment of hearing condition questionnaire
- HHIA questionnaire (Hearing Handicap In-
ventory for Adults) [33].

The results of the HHIA questionnaire, ac-
cording to foreign authors, are described by the
term hearing handicap, which in this case im-
plies the degree of expression of consequences
in psychosocial functioning. The questionnaire
contains 25 items, where 13 of those items re-
fer to social issues. Respondents answer these
questions with yes, sometimes and no. Scores
with less than 16 points on the HHIA question-
naire indicate the absence of a hearing handi-
cap (a low level of expression of consequences
in psychosocial functioning), scores from 16 to
42 points indicate a mild to moderate degree
of expressiveness of the consequences in psy-
chosocial functioning, while scores with over
42 points indicate the significant hearing hand-
icap (high degree of expressiveness of the con-
sequences in psychosocial functioning). Based
on the HHIA questionnaire, in our research,
high reliability was registered (a = 0.94).

Results

In the group A the sample consisted mostly of
male respondents (56.7%), while in the group
B the number of male and female respondents
was equal. The age of the subjects ranged
from 22 to 65 years, with the average age in
the group of subjects with acquired hearing
loss being 54.1 (SD = 10.84) and in the group
of subjects with preserved hearing 52 (SD
=11.49). In the group A, the largest number of
subjects had moderate hearing loss (25.4%).

www.biomedicinskaistrazivanja.mef.ues.rs.ba | 79



Biomedicinska istraZivanja 2023;14(1):77-86

Table 1. Sample structure of the group A according to gender and degree of hearing impairment (N=60)

Groups of respondents f %
Gender Male 34 56.7
Female 26 43.3
Mild 14 222
Moderate 16 25.4
Degree of hearing loss Moderately severe 11 17.5
Severe 12 19.0
Profound 7 11.1

Based on descriptive statistics, it was deter-
mined that the largest number of adult respon-
dents with acquired hearing loss, 41 or 68.3%,
showed moderate or average self-esteem. The
results of the t-test for one sample showed that
the average value of the level of self-esteem
in adults with acquired hearing loss (N = 60,
M = 2142, SD = 4.58) was statistically signifi-
cantly above the assumed critical value for
the low level of self-esteem (t =10.85, df =59, p
< 0.001). The obtained average value indicates
moderate or average self-esteem in adults with
acquired hearing loss, which is in accordance
with the data from descriptive statistics.

The average score of the respondents on
the HHIA questionnaire (N = 60, M = 35.33,
SD = 25.82) fits into the interval from 16 to 42
points, which implies a mild to moderately
significant hearing handicap. This result, that
is, the level of hearing handicap, actually in-
dicates a mild to moderate degree of expres-
siveness of the consequences in the psycho-
social functioning of adults with acquired
hearing loss.

According to the results of the Shapiro-Wilk
test, the empirical distribution of measures on

the self-esteem level of adults with acquired
hearing loss variable (W=0.98, p=0.19) does not
deviate statistically significantly from the nor-
mal distribution model, while in the case of the
empirical distribution of measures on the level
of hearing handicap variable (W=0.93, p <0.01)
there is a statistically significant deviation from
the normal distribution model. According to the
results of the Shapiro-Wilk test, the connection
between the level of self-esteem and the level of
hearing handicap variables was checked using
anon-parametric (Spearman) correlation analy-
sis. The results of Spearman’s correlation analy-
sis show that there is the statistically significant
relationship between the level of self-esteem
and the level of hearing handicap (r = - 0.56, p
< 0.001). The values of the correlation coeffi-
cient show that there is a negative correlation of
moderate intensity between these two variables,
where the increase in the level of hearing handi-
cap is associated with the decrease in the level of
self-esteem. This result indicates that significant
levels of hearing handicap, i.e., greater degree
of expression of consequences in psychosocial
functioning are associated with lower levels of
self-esteem in adults with acquired hearing loss.

Table 2. Descriptive data for subjects with acquired hearing loss and subjects with preserved hearing on

the self-esteem scale (N=120)

Group of respondents N M SD SE,,
Adults with acquired hearing loss 60 21.42 4.58 0.59

Level of self-esteem
Adults with preserved hearing 60 20.95 5.62 0.73

M - average value of the level of self-esteem; SD - standard deviation; SEM - standard error of the mean
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According to the results of the Shap-
iro-Wilk test, the scores on the self-esteem lev-
el variable were normally distributed both in
adult subjects with acquired hearing loss (W =
0.98, p = 0.19) and in adult subjects with nor-
mal hearing (W=0.97, p=0.09). Based on these
results, the difference in the level of self-esteem
between adult subjects with acquired hearing
loss and adult subjects with normal hearing
was checked using the t-test for dependent
samples. The results of the t-test for dependent
samples showed that there was no statistically
significant difference between adult subjects
with acquired hearing loss and adult subjects
with normal hearing regarding the level of
self-esteem (t = 0.48, df =59, p =0.63, d = 0.06).

According to the results of the Shapiro-Wilk
test, the scores on the self-esteem level variable
were normally distributed in both male (W =
0.98, p = 0.88) and female (W = 0.93, p = 0.09)
adult subjects with acquired hearing loss. The
variances in these two groups were approxi-
mately equal, as shown by the results of Lev-
ene’s test (F = 0.01, df = 1, p = 0.94). Based on
these results, the difference between male and
female respondents in their attitudes towards
deafness was checked using the parametric

Self-assessment of adults with acquired hearing loss

Student’s t-test. The results of the Student’s
t-test showed that the difference between
male and female respondents in attitudes to-
wards deafness was not statistically significant
(t=-1.33,df=58,p=0.19, d=-0.34).
According to the results of the Shapiro-Wilk
test, the scores on the self-esteem level variable
were normally distributed in the subsamples
of subjects with mild hearing loss (W = 0.93, p
= 0.31), subjects with moderate hearing loss (W
= 0.97, p = 0.13) and subjects with moderately
severe hearing loss (W = 0.86, p = 0.07), subjects
with severe hearing loss (W=0.91, p=0.21) and
subjects with profound hearing loss (W = 0.83,
p = 0.08). The results of Levene’s test indicate
the approximate equality of variances between
all groups of respondents (F = 1.63, p = 0.18). In
accordance with the results of the Shapiro-Wilk
test, the differences in the level of self-esteem
between subjects with different degrees of hear-
ing loss were checked using a parametric test,
i.e. using a one-factor analysis of variance. The
results of the one-factor analysis of variance
showed that there is no statistically significant
difference in the level of self-esteem between
subjects with different degrees of hearing loss
(F=0.39, dfl =4, df2 =55, p=0.82, 12 =0.03).

Table 3. Descriptive data for male and female respondents on the self-esteem scale (N=60)

Gender N average value of the level of self-esteem SD SEM
Male 34 20.74 4.59 0.79
Level of self-esteem
Female 26 22.31 4.51 0.88

Table 4. Descriptive data for subjects with different degrees of hearing loss before applying one-factor

analysis of variance (N = 60)

average value of the level of

Degree of hearing impairment N self-esteem SD
Mild 14 22.21 4.14

Moderate 16 20.44 5.25
Moderately severe 11 21.82 5.21
Severe 12 21.92 493

Profound 7 20.57 2.22
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Discussion

The results of the research show that adult re-
spondents with acquired hearing loss express
moderate or average self-esteem. In addition,
in adult subjects with acquired hearing loss,
there is the mild to moderately significant au-
ditory handicap, which actually indicates the
mild to moderate degree of expressiveness
of the consequences in psychosocial func-
tioning. The results also show that there is
a connection (in the form of a negative cor-
relation) between the level of self-esteem and
the degree of expression of consequences in
psychosocial functioning. More significant
levels of hearing handicap, that is, a greater
degree of expressiveness of consequences in
psychosocial functioning is associated with
lower levels of self-esteem in adults with ac-
quired hearing loss. Adult subjects with ac-
quired hearing loss do not differ in their level
of self-esteem from subjects from the control
group who have normal hearing. Gender and
degree of hearing loss did not prove to be a
statistically significant factor contributing to
changes in the level of self-esteem.

By reviewing of the available literature
it was found that communication challenges
and the impossibility of quality participation
in social interactions, in addition to disrupting
daily functioning and causing stress, also led
to persons starting to form a negative image of
themselves, which can put their self-esteem in
question [34]. If the person experiences stress
due to hearing loss or changes occur in psy-
chological functioning, this can affect the level
of self-esteem [35]. Hearing loss affects the en-
tire psychosocial functioning of the individual,
and is mostly associated with reduced partici-
pation in social activities, feelings of loneliness,
symptoms of anxiety and depression, and im-
paired self-esteem [36]. Research on the rela-
tionship between self-esteem and hearing loss
shows that the level of self-esteem in adults
with acquired hearing loss is low [19, 32]. Such
findings are not consistent with our research.
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The respondents in our research show
moderate or average self-esteem, which points
to the interpretation that they have maintained
a certain level of self-esteem and that they
manage to deal with the consequences of hear-
ing loss with the mild to moderate degree of
expression of the consequences in psychoso-
cial functioning. One explanation could be that
in adulthood, self-esteem gradually increases
as status, power, and social position increase,
peaking in the late 60s. After that, self-esteem
declines again due to changes in roles, rela-
tionships and psycho-physical functioning,
and the strongest decline is caused by facing
the transience of life, which begins in the 70s
[37]. On the other hand, the problems of adults
with acquired hearing loss arise in interaction
with other people. Individuals do not know
how people from the immediate or distant en-
vironment or an unknown person will react to
their new situation and whether their attitudes
will match established stereotypes [38]. In
this context, adult individuals with acquired
hearing loss want to preserve their self-im-
age and their social identity and invest more
cognitive effort, which can be tiring, frustrat-
ing and negative experience [39]. In addition,
adults with acquired hearing loss often use de-
fense mechanisms to preserve their previously
achieved level of self-esteem. Among the most
frequently used mechanisms are rejection and
neglect, especially in those persons with mild
to moderate hearing loss. As dealing with the
acquired loss directly affects self-image, it is
easier for individuals to ignore the presence of
impairment and refuse interactions and com-
munication [40]. The efforts and mechanisms
that adults with acquired hearing loss make to
preserve their self-image and self-esteem, in
addition to dealing with the consequences of
hearing impairment, additionally affect their
psychosocial functioning, which creates a vi-
cious circle between hearing loss, psychosocial
functioning and self-esteem, with insufficient-
ly clear mechanisms of their mutual influence.

By introducing the group B in our research,
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we wanted to check whether there were impli-
cations that would make future research to
examine the existence of a direct relationship
between hearing loss and the level of self-es-
teem. However, as the results of our research
showed that the level of self-esteem of adult re-
spondents with acquired hearing loss did not
differ from respondents from the group B who
have normal hearing, we believe that hearing
loss alone, as a factor, does not directly affect
the level of self-esteem in adults with hearing
loss. With this type of damage, future research
could be directed more towards examining in
more detail the level of self-esteem itself, as
well as the level of self-esteem in special, more
specific domains of psychosocial functioning
of adults with acquired hearing loss. A more
detailed examination of the level of self-es-
teem would involve researching the structure
of self-esteem from the perspective of factors
that affect it , i.e. whether its level is more influ-
enced by the individual’s personal experience
and experiences or the evaluations and respect
expressed by others. With this approach, con-
sidering the specifics of the consequences of
hearing loss, it should also be checked wheth-
er there are changes and differences in the lev-
el of self-esteem, especially in relation to the
emotional and social components of the func-
tioning of adults encountering this type of im-
pairment.
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sity of Belgrade, Faculty of Special Education and Re-
habilitation, Belgrade, Serbia, approved the study and
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Conclusion

Research has shown that there is a connection
between self-esteem and psychosocial func-
tioning in adults with acquired hearing loss.
The higher degree of expressiveness of conse-
quences in psychosocial functioning leads to
the lower level of self-esteem. The moderate
or average self-esteem of the respondents in
our research indicates that adults with ac-
quired hearing loss managed to maintain a
certain level of self-esteem and that they man-
age to deal with the consequences of hearing
loss with the mild to moderate degree of ex-
pression of the consequences in psychosocial
functioning. Gender and degree of hearing
loss did not prove to be statistically signif-
icant factors contributing to changes in the
level of self-esteem. Adult subjects with ac-
quired hearing loss do not differ in their level
of self-esteem from subjects from the group B
who have normal hearing.

The obtained results open up a series of
new questions that point to the need of ex-
amining not only the level, but in general, the
entire construct of self-esteem in adults with
acquired hearing loss in more detail, with
reference to specific domains of psychosocial
functioning.

informed consent was obtained from all individual re-
spondents. The research was conducted according to
the Declaration of Helsinki.
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Samoprocena odraslih osoba sa ste¢enim ostecenjem sluha u kontekstu
samopostovanja i psihosocijalnog funkcionisanja

Jasmina B. Kari¢', Milena B. Kordi¢', Sinisa M. Ristic¢?

'Univerzitet u Beogradu, Fakultet za specijalnu edukaciju i rehabilitaciju, Beograd, Srbija

2Univerzitet u Isto¢nom Sarajevu, Medicinski fakultet Foca, Republika Srpska, Bosna i Hercegovina

Uvod. Posledice stetenog ostecenja sluha kod odraslih osoba uslovljavaju njihovo psihosocijalno
funkcionisanje i podrazumevaju promene u kvalitetu Zivota koje se odnose na poremecaje u drus-
tvenom i emocionalnom funkcionisanju. Ostecenje sluha smatra se rizicnim faktorom za snizeno psi-
hosocijalno funkcionisanje i samopostovanje. Psihosocijalno blagostanje i ocuvano samopostovanje
podrazumevaju posedovanje pozitivne slike o sebi i uvidanje da je osoba vazan deo drustvene za-
jednice u kojoj Zivi. Rad se bavi samopostovanjem i psihosocijalnim funkcionisanjem odraslih osoba
sa steCenim ostec¢enjem sluha. Cilj ovog istrazivanja je utvrdivanje nivoa samopostovanja i stepena
izrazenosti posledica u psihosocijalnom funkcionisanju, odnosno povezanost nivoa samopostovanja
i stepena izrazenosti posledica u psihosocijalnom funkcionisanju kod odraslih osoba sa ste¢enim
ostecenjem sluha.

Metode. Istrazivanje je sprovedeno na uzorku od 60 odraslih ispitanika sa stecenim ostecenjem slu-
ha i 60 ispitanika urednog sluha. Prose¢na starost ispitanika sa oste¢enjem sluha iznosi 54,1 (SD =
10,84), a uzorak su u vecem broju ¢inili ispitanici muskog pola (56,7%) sa umerenim ostecenjem
sluha (25,4%). Kao instrumenti koris¢eni su Rouzenbergova skala samopostovanja (Rosenberg Se-
If-Esteem Scale) i upitnik za subjektivnu procenu slusnog stanja - HHIA upitnika (Hearing Handicap
Inventory for Adults).

Rezultati. Rezultati su pokazali da ispitanici izrazavaju umereno, odnosno prose¢no samopostova-
nje i da postoji povezanost izmedu samopostovanja i psihosocijalnog funkcionisanja kod odraslih
osoba sa stecenim oStecenjem sluha.

Zakljucak. Buduca istrazivanja mogla bi se vise usmeriti ka tome da se detaljnije ispita samoposto-
vanje u konkretnijim domenima psihosocijalnog funkcionisanja odraslih osoba sa ste¢enim ostece-
njem sluha.

Kljuéne reci: ostecenje sluha, odrasli, samopostovanje, psihosocijalno funkcionisanje
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Summary

Introduction. Conflict is a process during which one person con-
sciously and intentionally makes an effort to prevent the other per-
son’s efforts, some kind of blockade that will lead to interruption
in achieving the goals and interests of the other person. Conflicts
in the healthcare team are common and can lead to reduced pro-
ductivity in the work of healthcare professionals, which can have a
negative impact on the care and treatment of patients.

Methods. This cross-sectional study involved 100 health profes-
sionals, nurses and doctors employed in the primary, secondary
and tertiary levels of health care. The research was conducted
from March to August 2020. A questionnaire on socio-demograph-
ic characteristics of respondents, a questionnaire on conflicts of
health professionals, and a standardized scale of depression, anxi-
ety and stress with 21 questions (DASS-21) were used to measure
the level of subjective depression, anxiety and stress

Results. Seventy-four health workers (74%) had experience of con-
flict in the workplace, doctors (95%) significantly more often than
nurses (58%) (p=0.001). Forty percent of health workers stated that
communication problems were the most common cause of con-
flict. Seventy-nine respondents (79%) chose cooperation and com-
promise as a style in conflict resolution. Doctors chose cooperation
more often (84%) than nurses (74%) and the difference was statis-
tically significant (p=0.048). Subjects who had experience of con-
flict had significantly higher average values of anxiety (8.01+2.12)
(p=0.026) and stress (10.32+2.91) (p=0.008) compared to subjects
who had no experience of conflict (6.13+£1.91; 6.12+2.03).

Conclusion. Doctors were significantly more likely to have conflict
situations in the workplace. For conflict resolution doctors were
more likely to choose a style of cooperation and compromise than
nurses who were more likely to choose a style of conflict avoidance.

Keywords: conflict, conflict resolution, health professionals

Introduction

The notion of conflict depends on the way it is defined. One definition states that conflict is a
situation that arises, develops and transforms into a disagreement between at least two people
who have opposing views, access to a particular situation, and show interest in the same val-
ue [1]. According to author Steven Robbinson, conflict is a process during which one person
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consciously and intentionally makes an effort
to prevent another person’s efforts, some form
of blockade that will lead to interruption in
achieving the other person’s goals and inter-
ests [2]. As it can be seen, most definitions of
conflict are similar, but what is common to
each definition are three characteristics, and
these are: the participation of at least two peo-
ple is necessary for the conflict to arise, par-
ticipants in the conflict can be individuals or
groups, and that there are conflicting views
between conflicting persons [3].

The existence of a cause is necessary for
the conflict to arise. The root causes of conflict
mainly stem from the definition of conflict.
Linstead et al. [4] listed a large number of
causes of conflict in work organizations, and
most often they can be: the nature of work,
different work goals, economic resources,
roles of external groups, job satisfaction and
different needs and desires of employees.
Causes of conflict can also be lack of resourc-
es, interdependence in work, differences in
the values of individuals or groups, person-
al style, communication problems, change of
role in work, overlap in the organization of
work and inadequate remuneration [5].

According to the definition of the World
Health Organization (WHO), work in a health
team should represent the cooperation of sev-
eral medical experts in achieving a mutual
goal, which is the provision of health care to
patients and their treatment. Work in a health
team must be well-coordinated by the health
team leader [6]. In order for the organization
in the health team to be of high quality and
professional, it is necessary for each member
of the health team to take responsibility for
the part of the work he/she performs. This is
the only way for the health team to achieve
good results in patient care through coor-
dinated action, because a larger number of
members of the health team, compared to an
individual, can achieve greater efficiency and
scope of work, and the number of errors in
this case is significantly lower [7]. However,
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if conflicts in healthcare institutions occur
among colleagues, in the relationship be-
tween nurses and doctors, but also between
healthcare professionals and patients and rel-
atives of patients, it can increase the number
of errors in treating patients [8, 9].

The occurrence of conflict and its conse-
quences in the health system is a global prob-
lem. However, there is not much data in the
literature on the difference in frequency, at-
titudes and factors associated with conflict
between nurses and physicians. That is why
in our research we paid special attention to
determine how frequent the conflicts are, and
to determine the differences between nurses
and doctors in the frequency of conflict, fac-
tors associated with conflict and conflict man-
agement among health professionals.

Methods
Study design

The research was conducted as cross-sectional
study in the population of health professionals,
medical doctors and nurses employed at the
primary, secondary and tertiary level of health
care, from March 2020 to August 2020. The
sample consisted of health professionals from
the “Health Center Sokolac” (primary level of
health care), “Psychiatric Hospital Podromani-
ja” (secondary level of health care) and the “In-
stitute for Forensic Psychiatry Sokolac” (ter-
tiary level of health care). The study included
100 subjects (50 nurses and 50 medical doctors)
of both sexes, aged 20 to 65 years. Prior to the
start of the research, the consents of the com-
petent institutions were obtained, in writing.
Participation in the study was voluntary, and
the survey was anonymous.

Questionnaires

Data were collected by survey. To obtain
the data, a questionnaire was used which
was composed of questions for collecting so-
cio-demographic data. The questionnaire on
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health workers” conflicts were used to ob-
tain data about the frequency and causes of
conflict(s) among health professionals. The
Depression Anxiety Stress Scale 21 (DASS-
21) for healthcare professionals was used to
assess psychological distress symptoms (de-
pression, anxiety and stress) among health
professionals. We used a short, translated into
Serbian and tested version of DASS-21 ques-
tionnaire. The variables in the questionnaire
were divided into three subscales: depres-
sion, anxiety, and stress. The depression scale
is characterized by feelings of hopelessness,
loss of self-esteem and motivation. The anxi-
ety scale is based on high levels of physiologi-
cal arousal, panic and fear. The third scale, the
stress scale, is based on tension, anxiety, and
inability to relax. The level of depression was
examined by statements such as: “I feel that
life has no meaning”, anxiety: “My mouth is
dry”, and stress: “It was hard for me to calm
down”. Each scale was described using seven
statements, and higher scores in each subscale
denoted higher levels of depression, anxiety,
and stress. The respondent’s task was to indi-
cate, on the Likert scale from 0 (did not apply
to me at all) to 3 (almost entirely or most time
applied to me), how much they experienced
the above in the past week. The total score
on the scales was expressed as the sum of
the scores on each particle multiplied by two
to be able to estimate the intensity of mental
disorders. The larger overall score means that
the person has greater psychopathological
difficulties and more symptoms of depres-
sion, anxiety and stress. Each scale has its crit-
ical value and shows the presence of mental
disorders if on the depressive subscale they
have an overall score greater than 9, on the
anxiety subscale the total score greater than 7
and on the stress subscale total score greater
than 14. DASS-21 scores are classified as nor-
mal, mild, moderate, severe, and extremely
severe (34). For the DASS-21 questionnaire no
special permission is required for its use and
it is publicly available.
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Statistical analysis

The methods of descriptive and analytical
statistics were used in the paper. Among the
methods of descriptive statistics, measures of
central tendency and measures of variabili-
ty were used, namely: arithmetic mean with
standard deviation and relative numbers for
categorical variables. Among the methods of
analytical statistics, Student’s t test was used
for bound samples. Of the nonparametric
tests, the chi-square test was used to assess
the difference between the groups. The usu-
al value of p< 0.05 was taken as the level of
statistical significance of differences, while
the values of p< 0.01 were considered highly
statistically significant. Results were statisti-
cally analyzed in GraphPad Prism software
(GraphPad, La Jolla, CA, USA) and SPSS soft-
ware package version 21.0 (Statistical Package
for Social Sciences SPSS 21.0 Inc, USA).

Results

One hundred respondents participated in the
research, of which 50% were nurses/techni-
cians, while 50% were medical doctors. Of the
total number of respondents, 63% were fe-
males and 37% were males. Statistical analysis
showed that there was a high statistically signif-
icant difference between the groups of respon-
dents divided by profession in relation to gen-
der (p=0.002), with significantly more women
(78%) in the group of nurses/technicians than in
the group of doctors of medicine (48%). The av-
erage age of the subjects was 43.70 + 11.89 years,
the youngest was 20 and the oldest was 65 years
old. Respondents were divided into two cate-
gories in relation to age, the category in range
of 2040 years (41%) and the category in range
of 41-65 years (59%). Table 1 shows that 36% of
nurses have completed only secondary educa-
tion, while 14% of nurses have a university de-
gree from nursing school, 24% of doctors have
completed the Faculty of Medicine (medical
doctor), while 26% of doctors have completed
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Table 1. Differences in age, gender, level of health care, years of work experience and level of anxiety,
stress and depression between nurses and doctors

Nurses Doctors Total P
Variables (n=50) (n=50) (n=100)
n % n % n % x?)
Age
20 to 40 years 24 48 17 34 41 41 0.155
41 to 65 years 26 52 33 66 59 59
Gender
Male 11 22 26 52 37 37 0.002
Female 39 78 24 48 63 63
Education
Secondary school 36 72 0 0 36 36 0.056
Faculty of medicine (nursing school) 14 28 0 0 14 14
Faculty of medicine (MD) 0 0 24 48 24 24
Specialty 0 0 26 52 26 26
Level of health care
Primary 17 34 19 38 36 36 0.917
Secondary 17 34 16 32 33 33
Tertiary 16 32 15 30 31 31
Years of work experience
1 to 20 years 32 64 37 74 69 69 0.280
21 do 43 years 18 36 13 26 31 31
Depression (DASS 21)
Without depression 49 98 49 98 98 98 1.000
Moderate depresion 1 2 1 2 2 2
Anxiety (DASS 21)
Without anxiety 30 60 38 76 68 68 0.229
Mild anxiety 4 8 4 8 8 8
Moderate anxiety 11 22 4 8 15 15
Severe anxiety 5 10 4 8 9 9
Stress (DASS 21)
Without stress 17 34 32 64 49 49 0.012
Mild stress 5 10 4 8 9 9
Moderate stress 18 36 6 12 24 24
Severe stress 10 20 8 16 18 18

DASS 21 = The Depression, Anxiety and Stress Scale - 21 Items; x2 - Chi-square test
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a specialization in a particular field of medi-
cine. Sixty nine percent of respondents have a
work experience of 1 to 20 years, while 31% of
respondents have a work experience of 21 to 43
years. Thirty-six percent of respondents work
in a health center, 33% in a psychiatric hospi-
tal, while the remaining 31% of respondents
work in the Institute of Forensic Psychiatry. No
significant difference between the groups of re-
spondents divided by profession in relation to
age, length of service and level of health care
was observed. Of the total number of surveyed
health professionals, anxiety was observed in
32%, while anxiety was not observed in the re-
maining 68% of respondents. Mild anxiety was
observed in 8% of respondents, moderate in
15%, while severe anxiety was observed in 9%
of health care workers surveyed. Measured by
the DASS 21 questionnaire, it was found that
stress was present in 51% of surveyed health
workers, while stress was not present in the
remaining 49% of respondents. Mild levels
of stress were observed in 9% of respondents,
moderate stress in 24%, while severe levels of
stress were observed in 18% of surveyed health
professionals. Moderate depression was ob-
served in only 2% of respondents, while depres-
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sion was not observed in the remaining 98% of
surveyed health professionals. There was no
statistically significant difference between the
groups of surveyed health workers divided by
profession in relation to the presence and lev-
el of anxiety and depression. However, it was
observed that nurses and technicians had statis-
tically significantly (p=0.012) more often severe
levels of stress (20%), moderate levels of stress
(36%) and mild stress (10%) compared to doc-
tors of medicine (8%; 8% and 8%) (Table 1).

Of the total number of surveyed health pro-
fessionals, the majority (74%) had a conflict at
workplace until the moment of the survey,
while the remaining 26% stated that so far there
had been no conflict situations with a colleague,
patient or relative of patients. The high statisti-
cally significant difference between nurses and
doctors was observed (p=0.001). Doctors signifi-
cantly more often (95%) stated that they had
experienced conflict at workplace when com-
pared to nurses (58%) (Figure 1).

There was no statistically significant dif-
ference between the groups of respondents
divided by gender, age, level of healthcare,
years of experience and factors associated
with conflict (Table 2).

45 (90%) With experience
_ 80- of conflict
X Without experience
o 60— 29 (58%) of conflict
<
- 21 (42%)
® 40+
e
4
204 5 (10%)
0- T T
Nurses Doctors
Profession

Figure 1. The presence of conflict in the workplace among nurses and doctors (x2=13.306;

p=0.001); x2 - Chi-square test
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Table 2. Differences in age, gender, level of health care and years of work experience among health
professionals divided by presence of conflict

Group with conflict Group without conflict
Variables (n=74) (n=26) P
n Y% n % Lo
Age
20 to 40 years 28 37.8 13 50.0 0.278
41 to 65 years 46 62.2 13 50.0
Gender
Male 31 419 6 23.1 0.087
Female 43 58.1 20 76.9
Level of health care
Primary 30 40.5 6 23.1 0.176
Secondary 21 28.4 12 46.2
Tertiary 23 31.1 8 30.8
Years of work experience
1 to 20 years 52 70.3 17 65.4 0.643
21 do 43 years 22 29.7 9 34.6
Factors that most often lead to conflict
Problems in organization 28 37.8 6 23.1 0.187
Personal problems 16 21.6 10 38.5
Problems in communication 30 40.5 10 38.5

DASS 21 = The Depression, Anxiety and Stress Scale - 21 Items; x2 - Chi-square test
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Figure 2. Mean values of depression (A), anxiety (B) and stress (C) measured by DASS 21 scale between groups of
health professionals divided by presence of conflict until the time of survey. M = mean; SD = standard deviation;
DASS 21 = The Depression, Anxiety and Stress Scale - 21 Items; Mann Whitney U test; *p< 0.05; **p< 0.010
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Figure 2 shows that there was no signifi-
cant difference in mean values of depression
score among health professionals divided by
presence of conflict prior to the time of sur-
vey. However, the mean score for anxiety
was significantly higher (p=0.026) in a group
of health professionals which had a conflict
in their carriers (8.01+2.12) when compared
to a group of health professionals without a
conflict (6.13+1.91). Also, respondents with a
presence of conflict had significantly higher

Conflict among health professionals

(p=0.008) values of stress (10.32+2.91) when
compared to a group without conflict in their
carriers (6.12+2.03) (Figure 2).

Table 3 shows the frequency of factors
leading to conflict in the health team. The
largest number of surveyed health work-
ers (40%) stated that it was the problem in
communication, 34% of respondents stated
that the main factor was the problem in the
organization of work, while 26% of respon-
dents stated that the main factor in conflict

Table 3. Differences in factors associated with conflict and conflict management between nurses and

doctors
Nurses Doctors Total
Variables (n=50) (n=50) (n=100) ()1:2)
n % n % n %

Factors that most often lead to conflict
Problems in organization 16 32 18 36 34 34 0.897
Personal problems 13 26 13 26 26 26
Problems in communication 21 42 19 38 40 40

Ways to resolve conflict
Reconciliation 2 4 2 4 4 4 0.048
Cooperation and compromise 37 74 42 84 79 79
Conflict avoidance 11 22 3 6 14 14
Bidding 0 0 6 3 3

During conflict I keep my opinion to myself
Never 3 6 15 30 18 18 0.003
Sometimes 36 72 31 62 67 67
Always 11 22 4 8 15 15

During conflict I adapt to the requirements of colleagues
Never 0 0 8 16 8 8  0.006
Sometimes 42 84 39 78 81 81
Always 8 16 3 6 11 11

During conflict I solve the problem by compromise
Never 0 0 0 0 0 0.043
Sometimes 18 36 9 18 27 27
Always 32 64 41 82 73 73

During conflict I give in to my colleagues
Never 6 12 12 24 18 18 0.025
Sometimes 24 68 36 72 60 60
Always 10 20 2 4 12 12

X? - Chi-square test
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in the health team was personal problems
with colleagues. No statistically significant
difference in the frequency of conflicts in the
workplace in relation to age, level of health
care, length of service and factors that most
often lead to conflicts in health workers was
observed. The largest number of respondents
(79%) chose cooperation and compromise
as a way of resolving conflict, 14% avoided
conflict, 4% chose reconciliation as a style of
conflict resolution, while 3% of respondents
chose bidding as a style of conflict resolution.
There was a statistically significant difference
(p=0.048) in the ways of resolving conflicts
between groups of respondents divided by
profession. Doctors of medicine significantly
more often (84%) chose cooperation and com-
promise as a style of conflict resolution com-
pared to nurses and technicians (74%), while
nurses and technicians significantly more of-
ten (22%) chose conflict avoidance as a style
of conflict resolution compared to doctors of
medicine (6%). Nurses and technicians (22%)
highly statistically significantly (p=0.003)
more often kept their opinion to themselves
during the conflict compared to doctors of
medicine (8%) and highly statistically signifi-
cantly more often (16%) (p=0.006) adjusted to
requirements of colleagues in comparison to
doctors of medicine (6%). Doctors of medi-
cine (82%) significantly more often (p=0.043)
solved the problem by compromise in relation
to nurses and technicians (64%), while nurses
and technicians (20%) significantly (p=0.025)
more often gave in to their colleagues during
conflicts in relation to doctors of medicine
(4%) (Table 3).

Discussion

Conflict in itself is not good or bad, howev-
er, the consequences of conflict can be bad or
good, depending on the approach to the con-
flict. From the traditional aspect, the view of
the conflict is completely negative, but from
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the modern contemporary aspect, the conflict
is seen as a normal and inevitable situation, so
from such opposing views, two consequences
of the conflict can be predicted, positive and
negative [1]. Conflict in the healthcare team,
also, always carries certain consequences that
can be positive or negative. The positive as-
pects of conflict in the healthcare team are
that it can improve the quality of decisions
made, encourage creativity and innovation,
increase interest and curiosity in the team, can
become a mean of reducing tension, and en-
able better adaptation to change. The negative
consequences of the conflict are dissatisfac-
tion, weakening of mutual relations, reduced
work performance and poor communication
among team members. When conflict leads to
a struggle among members, which becomes
more important than doing the job, there is a
danger of work failure and disintegration of
the health team [10-12].

Our research was conducted on a sample
of 100 health professionals (50% of nurses and
50% of medical doctors) and aimed to identify
frequency of the conflicts, and to determine
the differences between nurses and doctors
in the frequency of the conflicts, factors asso-
ciated with conflict and the most commonly
chosen styles by health workers to overcome
conflict. The observed population was most-
ly female (63%), aged 41 to 65 years (59%) in
direct contact with patients in health care fa-
cilities of primary (36%), secondary (33%) or
tertiary level (31%).

Conflicts are one of the basic social phe-
nomena, which in traditional culture is con-
sidered a negative phenomenon and some-
thing that should be avoided. The health
care system is a very complex system, be-
cause the outcome of treatment and care of
patients depends on health care workers and
their multidisciplinary work. Precisely be-
cause of the high level of interdependence in
work, health teams are very prone to conflict
situations [13]. The most important specifics
of the nursing profession are hard, stressful
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and highly humane work, which requires a
high level of cooperation with the medical
profession and patients, and the patient’s life
often depends on the timely intervention of
nurses and technicians. Some of the stressors
in the workplace, such as shift and overtime
work, jobs that are risky for health, interper-
sonal conflicts, are constantly present in their
workplaces and work environment, which
could lead to exhaustion, fatigue, burnout
and rise of conflict among health profession-
als and patients [5, 14]. In a study by Raknes
et al. [15] conducted in Norway on a sample
of 745 nurses and technicians it was found
that 8.4% of nurses had previous conflicts in
the workplace, while 3% during the study
had a current conflict with the colleague in
the workplace. At risk for various forms of
conflict in the workplace are especially nurs-
es and emergency technicians, as shown
by the results of a study in Pennsylvania,
which found that 36% of nurses working in
the emergency service in the last 12 months
had a conflict in the workplace, unlike 6%
of nurses who worked in other wards [16].
In a study by Grieko et al. [17] made in Ire-
land, the percentage of conflict among health
professionals is even higher and amounts to
48%. In a recent cross sectional study made
in a General Hospital in Greece by Saridi et
al. [18] from 200 of examined health profes-
sionals 59.5% reported at least one collision
with the colleague, where nurses significant-
ly more often (60%) would quit their job be-
cause of frequent conflicts when compared
to doctors (7%). In our study, of the total
number of surveyed health workers, the ma-
jority (74%) had the conflict at work by the
time of the survey, while the remaining 26%
stated that so far there had not been conflict
situations with the colleague, patient or rel-
ative. Doctors significantly (p=0.001) more
often (95%) stated that they experienced con-
flicts at workplace when compared to nurses
(58%). However, there was no statistically
significant difference among the groups of
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respondents divided by gender, age, level of
healthcare, years of experience and factors
associated with conflict. The reason of such
higher prevalence of conflicts in our group
of respondents might be because, majority of
our respondents (64%) worked in psychiatric
institutions. Numerous studies have docu-
mented that psychiatric staff are at high risk
for verbal aggression, workplace violence,
even physical assault by patients, visitors,
coworkers or supervisors [19-21] and recent
study by Kelly et al. [21] done in public men-
tal hospital in California demonstrated that
from 323 clinical care staff 69.5% had expe-
rienced physical assault in the previous 12
months and 73% of employees (nurses and
doctors) had the conflict in their workplace.
This is similar to prevalence of conflict in our
respondents.

In the study by Krajnovi¢ et al. [22] con-
ducted in Croatia on a sample of 1354 nurses
and technicians it was found that 39% of nurs-
es and technicians during their work experi-
ence had conflict situations in the health care
team, 38.4% of nurses experienced humiliation
by colleagues during their work, 38% experi-
enced insults, while the opinions and attitudes
of the surveyed health professionals were ig-
nored in 28.1% of the respondents. The results
of this study show that negative behaviors and
conflicts in the workplace arise due to stressful
working conditions, organizational problems,
as well as communication problems [22]. Kra-
jnovic et al. [22] stated that 14.5% of respon-
dents had conflict situations with a superior,
12.2% with colleagues, while 7.2% had the
conflict with a subordinate due to their inap-
propriate behavior. In our study of the total
number of surveyed health workers, 14% had
conflicts with superiors, 31% with associates,
17% with subordinates, 12% with patients or
relatives of patients, while 26% of surveyed
health workers did not have conflicts at work.

Communication in the field of health care
is of great importance because the way of
communication of health workers impacts
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the course and manner of treatment of pa-
tients, their satisfaction, and consequently
their health condition. It is very important
that health professionals (nurses/technicians
and doctors of medicine) have experience in
the field of communication and are able to pa-
tiently actively listen and observe the patient.
Also, in order for the patient’s treatment to be
effective, it is necessary for the members of the
health team to have good and positive com-
munication with each other. Although com-
munication is very important in health care,
unfortunately, very little attention is paid to
it and it is neglected, and the reasons for that
can be heavy workload of health workers,
lack of time and fatigue [23]. The Joint Com-
mission on Accreditation of Healthcare Orga-
nizations (JCAHO) indicates that more than
60% of reported adverse events per patient are
due to poor communication in the healthcare
team [24]. In our study, the largest number of
surveyed health workers (40%) stated that the
main cause of conflicts among health workers
was the problem in communication. In the
cross-sectional study of Azoulay et al., 7 498
intensive care unit staff members were exam-
ined and the most common conflict-causing
behavior were communication gaps, as well
as personal animosity and mistrust [25]. In
our study the results are similar where 38%
of health workers blame the problems in or-
ganization as a source of conflict and 26% of
respondents allege that personal problems
are to blame for arise of conflict among health
workers or between health workers and pa-
tients. The direction of the impact of the con-
flict on the outcome in the organization of
the work of the health service depends on
the styles and techniques of conflict resolu-
tion. The simplest way to resolve the conflict
is for the parties in the conflict to have a se-
rious conversation during which both sides
will have the opportunity to say what they
want and why they want something. Con-
versations of this kind are crucial and very
often the simplest way to resolve conflict.
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The most important thing for resolving the
conflict among health professionals is the ex-
istence of empathy, which should be specially
developed and expressed by all health pro-
fessionals (both nurses and doctors) [12]. The
dominant style of conflict management of doc-
tors and nurses/technicians in our research is
the style of cooperation and compromise. The
largest number of respondents (79%) chose
cooperation and compromise as the way of
resolving conflict, 14% avoided conflict, 4%
chose reconciliation as the style of conflict res-
olution, while 3% of respondents chose bid-
ding as the style of conflict resolution. Doctors
of medicine significantly more often (84%)
chose cooperation and compromise as the
style of conflict resolution compared to nurses
and technicians (74%), while nurses and tech-
nicians significantly more often (22%) chose
conflict avoidance as the style of conflict res-
olution compared to doctors of medicine (6%)
(p=0.048). Our results agree with the results
of Sportsman et al. [24] in which compromise
has been shown to be the most common style
of conflict resolution for health profession-
als. It should be emphasized that we offered
the respondents to choose one of these four
styles that they most often choose for conflict
resolution, but no one has the exclusive style
of behavior in conflict situations. The style of
behavior in the conflict depends on a number
of factors such as the current situation, habits,
life experience and previous relationship with
that person. Healthcare professionals, in gen-
eral, show a desire and tend to maintain good
interpersonal relationships despite their needs
and goals. Both doctors and nurses generally
believe that conflict should be avoided in fa-
vor of a harmonious collective relationship
and that people cannot resolve conflict with-
out compromising interpersonal relationships
[26]. However, the style chosen by the largest
number of our respondents, which is com-
promise and cooperation, is considered to be
one of the best styles for resolving conflicts in
the healthcare team. People who use this style
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view conflict as an opportunity to improve re-
lationships and reduce tension. In the science
of conflict, conflictology, one of the constant
issues is the effectiveness of strategies, so from
the aspect of the “ideal model”, cooperation
and compromise are considered the most ef-
fective style of conflict resolution, and one
style is called cooperative strategy. Cooper-
ative strategy is the style that contributes to
several factors such as the interdependence
of conflict participants and their tendency to
work together in the future, the tendency of
conflict participants not to rely on the use of
aggression or force, focusing on solving the
problem, not just protecting their own inter-
ests and achieving their goals [27]. In a study
by Koeling et al. [28] nurses and doctors were
examined on behaviors contributing to better
communication. The results of this study sug-
gest that doctors believe that nurses need to
learn to convey more factual data, while nurs-
es have focused on interpersonal relationships
[24]. In situations where this style of coopera-
tive strategy (cooperation and compromise) is
rarely used, this indicates that differences in
attitudes and opinions are not seen as the op-
portunity to learn something new [13].

Given the stressful working conditions,
especially with the current epidemiologi-
cal situation (pandemic of COVID-19 infec-
tion), we wanted to examine whether some
factors such as depression, anxiety or stress
affected the occurrence of conflict situations.
Although in our study, anxiety was present
in 32% of health care workers, stress in 51%,
and depression in 2%, we did not observe a
significant impact of those factors on the fre-
quency of workplace conflicts. However, we
found that nurses and technicians were sig-
nificantly (p=0.012) more likely to had severe
stress levels (20%), moderate stress levels
(36%) and mild stress (10%) compared to doc-
tors of medicine (8%; 8%; 8%). Also, our study
showed that the mean score for anxiety was
significantly higher (p=0.026) in the group of
health professionals which had the conflict
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in their carriers when compared to the group
of health professionals without the conflict.
Also, respondents with a presence of conflict
had significantly higher (p=0.008) values of
stress when compared to the group without
conflict in their carriers.

The style of adjustment in interperson-
al relationships results in a large number of
unresolved problems and the cessation of
conflicts, which leads to employee dissatis-
faction and a decline in the quality of work
[26]. In our survey, 8% of respondents stat-
ed that they never adapted to the demands
of colleagues, the largest number of respon-
dents (81%) stated that they sometimes
adapted, while 11% stated that they always
adapted to the demands of colleagues when
the conflict situation occurred. In our study,
we found that nurses and technicians were
highly statistically significantly more likely
(16%) (p=0.006) to adapt to the requirements
of colleagues compared to doctors of medi-
cine (6%). Giving in or withdrawing is the
style where a person gives up their goals and
intentions and the struggle for interests is left
to others. Healthcare professionals who use
this style stay away from people who are in
conflict as well as conflict situations. They feel
helpless and believe it is hopeless to resolve
the conflict. They believe it is much easier to
withdraw both mentally and physically than
to face conflict. Withdrawal style has been
cited in the literature as the primary strategy
used by nurses, especially in relation to doc-
tors of medicine [26]. This result is confirmed
by our results, which show that nurses and
technicians significantly (x2=7,390; p=0.025)
more often (20%) give in to their colleagues
when conflicts arise compared to doctors
of medicine (4%). In our study, nurses and
technicians highly statistically significantly
(x2=11,640; p=0.003) more often at the time
of conflict retain their opinion for themselves
(22%) compared to doctors of medicine (8%).
A possible explanation for the more frequent
use of styles of holding opinions for oneself,
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adapting to the demands of colleagues, and
giving in to colleagues among nurses could
be their feeling of helplessness in relation to
doctors of medicine [29].

Effective conflict resolution in the health
care team must be a priority due to its neg-
ative impact on the quality of health care
provided. Effective conflict management re-
quires professional qualities and skills, as
well as changing attitudes towards conflicts.
It is therefore essential that health profession-
als understand the basics of conflict, its caus-
es, and learn ways to resolve them [30]. From
the beginning of their education, nurses and
doctors should learn, through theoretical lec-
tures and practical exercises, how to negotiate
and analyze the different types of strategies
used to resolve conflicts [31].

Funding source. The authors received no specific fund-
ing for this work.

Ethical approval. The Ethics Committee of the Institute
for Forensic Psychiatry, Sokolac, Republic of Srpska, Bos-
nia and Herzegovina, approved the study and informed
consent was obtained from all individual respondents.

References:

1. Pondy LR. Organizational conflict: Concepts
and models. Adm Sci Q 1967;12(2):296-320.

2. Robbins SP, Judge TA. Organizational behav-
ior: pearson; 2019.

3. McKibben L. Conflict management: importance
and implications. Br ] Nurs 2017;26(2):100-3.

4. Linstead S, Fulop L, Lilley S, Banerjee B. Man-
agement and organization: A critical text: Pal-
grave Macmillan, Basingstoke; 2004.

5. Pitsillidou M, Farmakas A, Noula M, Roupa
Z. Conflict management among health profes-
sionals in hospitals of Cyprus. ] Nurs Manag
2018;26(8):953-60.

98| www.biomedicinskaistrazivanja.mef.ues.rs.ba

Conclusion

Our research shows that 74% of health profes-
sionals experienced conflict in their workplace,
doctors significantly more often than nurses. For
40% of respondents the main cause of the conflict
with a patient or colleague is problem in commu-
nication. Also, the largest number of respondents
(74%) chose cooperation and compromise as the
way to resolve the conflict, doctors significant-
ly more often than nurses. Nurses significantly
more often chose conflict avoidance as their style
of conflict resolution compared to doctors. Nurs-
es and technicians more often kept their opinion
to themselves during the conflict and more often
adapted to the requirements of colleagues com-
pared to doctors. The level of anxiety and stress
is significantly higher in health professionals
who experienced conflict at the workplace.

The research was conducted according to the Declara-
tion of Helsinki.

Conflicts of interest. The authors declare no conflict of
interest.

6. Markovi¢ J, Markovi¢ D, Mesi¢ E, Arsi¢ D, Ar-
si¢ K, Arsi¢ ], et al. Specificnosti komunikaci-
jskih vestina u medicini. Medicinski ¢asopis
PONS 2015;12(1):25-9.

7. Lai AY, Yuan CT, Marsteller JA, Hannum SM,
Lasser EC, Heughan J-A, et al. Patient Safety
in Primary Care: Conceptual Meanings to the
Health Care Team and Patients. ] Am Board
Fam Med 2020;33(5):754-64.

8. Hart WM, Doerr P, Qian Y, McNaull PM. What
Constitutes Effective Team Communication
After an Error? AMA ] Ethics 2020;22(4):E298-
304.

Godiste 14 Jun 2023



9. Gellis ZD, Kim E, Hadley D, Packel L, Poon C,
Forciea MA, et al. Evaluation of interprofes-
sional health care team communication simula-
tion in geriatric palliative care. Gerontol Geri-
atr Educ 2019;40(1):30—42.

10. Vincek V. Vaznost komunikacije u zdravstven-
om timu. University North. University centre
Varazdin. Department of Nursing, 2018.

11. Streeter AR, Harrington NG. Nurse hand-
off communication. Semin Oncol Nurs
2017;33(5):536-43.

12. Vuji¢ AS. Resolving conflict at work: what a
nurse should know and take/ReSavanje konflik-
ta na poslu: Sta medicinska sestra treba da zna i
preduzme. Sestrinski Zurnal 2014;1(1):50-2.

13. Brestovacki B, Milutinovi¢ D, Cigi¢ T, Grujic
V, Simin D. Conflict styles observed in doctors
and nurses in health care organization. Med
pregl 2011;64(5-6):262—6.

14. Himmig O. Explaining burnout and the inten-
tion to leave the profession among health pro-
fessionals—a cross-sectional study in a hospital
setting in Switzerland. BMC Health Serv Res
2018;18(1):785.

15. Raknes BI, Einarsen S, Matthiesen S, Hellesoy
O. Mobbing pa arbeidsplassen—et helseprob-
lem. Norsk Tidsskrift for Arbeidsmedisin
1991;12(3):155-60.

16.Nurses ICN. “always there for you: United
against violence”. International Nurses Day,
2001.

17. Grieco A. Scope and nature of sexual harass-
ment in nursing, 1987.

18.Saridi M, Panagiotidou A, Toska A, Panagioti-
dou M, Sarafis P. Workplace interpersonal con-
flicts among healthcare professionals: A survey
on conflict solution approach at a General Hos-
pital. International Journal of Healthcare Man-
agement 2021;14(2):468-77.

19. Cornaggia CM, Beghi M, Pavone F, Barale F.
Aggression in psychiatry wards: a systematic
review. Psychiatry res 2011;189(1):10-20.

GodiSte 14 Jun 2023

Conflict among health professionals

20. Flannery RB, Wyshak G, Flannery GJ. Charac-
teristics of international staff victims of psychi-
atric patient assaults: Review of published find-
ings, 2000-2012. Psychiatr Q 2014;85(4):397-404.

21.Kelly EL, Fenwick K, Brekke ]S, Novaco RW.
Well-being and safety among inpatient psy-
chiatric staff: the impact of conflict, assault,
and stress reactivity. Adm Policy Ment Health
2016;43(5):703-16.

22. Krajnovic F, Simi¢ N, Frankovi¢ S. Identifik-
acija, opis i analiza uzroka nekih negativnih
ponasanja u radnom okruzju medicinskih ses-
tara. Med Jad 2007;37(3-4):63-72.

23.Starc J. Ucinkovita komunikacija i rjeSavan-
je sukoba izmedu medicinske sestre i paci-
jenta. Journal of Applied Health Sciences=
éasopis za primijenjene zdravstvene znanosti
2016;2(2):133-46.

24.Sportsman S, Hamilton P. Conflict manage-
ment styles in the health professions. ] Prof
Nurs 2007;23(3):157-66.

25. Azoulay E, Timsit J-F, Sprung CL, Soares M,
Rusinova K, Lafabrie A, et al. Prevalence and
factors of intensive care unit conflicts: the
conflicus study. Am ] Respir Crit Care Med
2009;180(9):853-60.

26. Valentine PE. A gender perspective on con-
flict management strategies of nurses. ] Nurs
Scholarsh 2001;33(1):69-74.

27.Rahim MA. Managing conflict in organiza-
tions. Piscataway; 2010.

28. Coeling HV, Wilcox JR. Steps to collaboration.
Nurs Adm Q 1994;18(4):44-55.

29. Almost J. Conflict within nursing work en-
vironments: concept analysis. ] Adv Nurs
2006;53(4):444-53.

30. Vivar CG. Putting conflict management into
practice: a nursing case study. ] Nurs Manag
2006;14(3):201-6.

31.Hendel T, Fish M, Galon V. Leadership style
and choice of strategy in conflict management

among Israeli nurse managers in general hos-
pitals. ] Nurs Manag 2005;13(2):137—-46.

www.biomedicinskaistrazivanja.mef.ues.rs.ba | 99



Biomedicinska istraZivanja 2023;14(1):87-100

Faktori povezani sa nastankom konflikta i stilovi rjeSavanja konflikta medu
zdravstvenim radnicima

Maja Ceha', Bojan Joksimovi¢', Mile Despotovi¢'?, Dejan Bokonji¢', Biljana Mijovi¢', lvana Vukoti¢',
Zlatko Maksimovi¢3, Marija Mili¢*
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“Univerzitet u Pristini sa priviemenim sedistem u Kosovskoj Mitrovici, Medicinski fakultet, Srbija

Uvod. Konflikt je proces tokom koga jedna osoba svjesno i namjerno ¢ini napor u cilju sprec¢avanja
napora druge osobe, nekim vidom blokade koji ¢e dovesti do prekida u postizanju ciljeva i intere-
sa druge osobe. Pojava konflikta u zdravstvenom timu je ¢esta i moze dovesti do pojave smanjene
produktivnosti u radu zdravstvenih radnika, $to se moZze negativno odraziti na njegu i lijecenje paci-
jenata.

Metode. U ovoj studiji presjeka je u¢estvovalo 100 zdravstvenih radnika, medicinskih sestara i dok-
tora medicine zaposlenih u primarnom, sekundarnom i tercijarnom nivou zdravstvene zastite. Istra-
Zivanje je sprovedeno od marta do avgusta 2020. godine. Koris¢en je upitnik o socio-demografskim
karakteristikama ispitanika, upitnik o konfliktima zdravstvenih radnika, a standardizovana skala de-
presije, anksioznosti i stresa sa 21 pitanjem (DASS-21) je koris¢ena za mjerenje subjektivnog nivoa
depresije, anksioznosti i stresa.

Rezultati. Sedamdeset Cetiri zdravstvena radnika (74%) su imali iskustvo konflikta na radnom mje-
stu, doktori (95%) znacajno ¢es¢e u odnosu na medicinske sestre (58%) (p=0,001). Cetrdeset posto
zdravstvenih radnika navodi da je problem u komunikaciji naj¢esci uzrok konflikta. Sedamdeset de-
vet ispitanika (79%) bira saradnju i kompromis kao stil u rjesavanju konflikta. Znacajno ¢esce doktori
(84%) u odnosu na medicinske sestre (74%) biraju saradnju kao stil u rjeSavanju konflikta (p=0,048).
Ispitanici koji su imali iskustvo konflikta imaju znacajno vise prosje¢ne vrijednosti anksioznosti
(8,01+2,12) (p=0,026) i stresa (10,32+2,91) (p=0,008) u odnosu na ispitanike koji nisu imali iskustvo
konflikta (6,13+1,91; 6,12+2,03).

Zakljucak. Doktori su znacajno ¢esce imali konfliktne situacije na radnom mjestu. Doktori za rjeSava-
nje konflikta ¢esce biraju stil saradnje i kompromisa u odnosu na medicinske sestre koje cescée biraju
stil izbjegavanja konflikta.

Kljucne rijeci: konflikt, rjeSavanje konflikta, zdravstveni radnici
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Introduction

Summary

Introduction. The aim of this article was to present a case of
a foreign body in the external auditory canal described as a
pseudotumor of the middle ear, as well as to point out diagnos-
tic and therapeutic aspects of this problem.

Case report. An 8-year-old girl was hospitalized several times
in our department due to the surgery of left-sided chronic oti-
tis media. Mastoidectomy and posterior atticotomy were per-
formed during initial hospitalization. Six months later, she was
admitted for the second act of the left-sided tympanoplasty.
However, two months prior hospitalization, symptoms regard-
ing the right ear appeared: sense of fullness, gradual hearing
loss and occasional pain. An otoscopic finding on the right in-
dicated the presence of “tumefaction” in the external auditory
canal with a surface that was markedly hyperemic. This pseudo-
tumor was finally interpreted as the foreign body in the external
auditory canal.

Conclusion. Foreign bodies in the external auditory canal (EAC)
are relatively common in pediatric population. The medical his-
tory sometimes is not reliable, and the clinical and radiological
interpretation of pseudotumor in the external auditory canal or
middle ear must include this possibility in the differential diag-
nosis as well. Surgical exploration and pathohistological diag-
nosis are necessary to make a definitive diagnosis and to avoid
potential complications.

Key words: external auditory canal, pseudotumor, foreign bod-
ies, tympanic cavity

Foreign bodies in the external auditory canal (EAC) are encountered mainly in children, who
put foreign objects in the ear out of curiosity or it happens by accident. The list of potential for-
eign bodies is very wide, and the size, nature and consistency of the foreign body are limiting
factors for entering the external auditory canal. Different foreign bodies, such as seeds, marbles,
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stones, jewelry parts, bobby pins, as well as liv-
ing foreign bodies, insects and their larvae are
described in literature [1].

Finding of the foreign bodies in external au-
ditory canal are relatively common in medicine.
In contrast, foreign bodies in the middle ear are
very rare [2]. They occur mostly due to the vio-
lent perforation of the tympanic membrane and
displacement from the external ear canal into
the tympanic cavity. This can cause damage of
the eardrum and ossicles, leading to the middle
ear inflammation. If the eardrum perforation
heals spontaneously, conductive hearing loss
may persist as the only sign of damage, some-
times even years after the injury [3].

In some cases of ,alternative” treatments,
,forgotten” or unrecognized foreign bodies
of different nature may remain in the external
auditory canal. Various pathological changes
with or without clinical manifestations may
form over time due to the reaction of the sur-
rounding tissue. There have been no compara-
tive studies performed to guide the clinician as
to which removal method best suits a particu-
lar clinical scenario. A number of foreign bod-
ies found in the EAC are spherical, and can-
not be retrieved with forceps as could be done
with those irregularly shaped. In those cases, a
single failed attempt of foreign body removal
may result in complications (laceration, tym-
panic membrane perforation), but, also more
impaction of the body, requiring removal un-
der general anaestesia.

The aim of this article is to present a case of
the foreign body in the external auditory canal
described as a pseudotumor of the middle ear,

-
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Figure 1. MSCT of temporal bone and diameter of foreign body

as well as to point out diagnostic and thera-
peutic aspects of this problem.

Case report

An 8-year-old girl was hospitalized several times
in our department due to the surgery of left-sid-
ed chronic otitis media. Mastoidectomy and pos-
terior atticotomy were performed during initial
hospitalization. Postoperative course went well
with satisfactory local findings and improved
hearing function. Six months later, she was ad-
mitted for the second act of the left-sided tym-
panoplasty. However, two months prior hos-
pitalization, symptoms regarding the right ear
appeared: sense of fullness, gradual hearing loss
and occasional pain. Therefore, she was treated
in the regional hospital with local antibiotics and
short-term oral antibiotics therapy. Last swab of
the right ear revealed a fungal infection.

On admission to the clinic, she supposed-
ly had no complaints of the right ear. A local
finding on the left ear was satisfactory. She
had dry central perforation in the anterior
lower quadrant, and a hearing has improved
significantly compared to preoperative find-
ings. However, an otoscopic finding on the
right indicated the presence of “tumefaction”
in the external auditory canal with a surface
that was markedly hyperemic.

MSCT of the temporal bone showed the
presence of growth, described as a “polypoid
mass” located in tympanic cavity, expanding
from the promontory towards the lumen of
the external auditory canal (Figure 1).
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Figure 2. Audiometry before surgical treatment

Audiology findings showed right-sided
mixed hearing loss (Figure 2).

Consequently, surgery of the right ear
was performed, instead of initially planned
left ear. The exploration of the right ear dis-
covered a mass, pointed to the foreign body,
encapsulated with surrounding proliferative
tissue. The mass was removed, and pathohis-
tological findings confirmed the presence of
the foreign body (Figure 3).

Figure 3. Removed silicone ear protector
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Additional medical history indicated the
possibility of remained protective cap used
for swimming, few months ago. The child
was restrained, and the mother denied know-
ing about it. After removing the mass, a very
repressed, retracted, but mobile eardrum was
found. Except for slightly thickened mucosa,
no pathological changes were found. Post-
operative hearing function has been rapidly
improved, resulting in recovery of hearing
function of the right ear on follow-up exam-
ination. Over the next few months, the find-
ings were satisfactory.

Discussion

The frequency of foreign bodies in the exter-
nal auditory meatus as well as their charac-
teristics (material, shape and size) have been
changing over time. In earlier periods, organ-
ic material (grains, seeds) was the most com-
mon, while nowadays the range of foreign
bodies have been expanded to various struc-
tures (batteries, buttons, parts of toys). The
occurrence of insects is becoming frequent in
some parts in the world [4].
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Clinical features, diagnostic and treatment
procedures depend on the characteristics of
the foreign body. The presence of the foreign
body should be considered in patients who
develop clinical features and symptoms such
as pain, ringing in the ears, severe infections,
dizziness and hearing loss. In addition, none
of these symptoms may be present.

Chalishazar et al. [5] showed that 25 of 37
children with the foreign body in external audi-
tory meatus had associated middle ear pathol-
ogy compared to the control group. Schulze et
al. [1] also showed that the inflammation of the
middle ear was the most common associated
pathology in these patients. Otitis externa, he-
matomas, granulation tissue and perforation
of the eardrum are common complications of
the foreign body presence in the external audi-
tory canal, but sometimes extra- and intracra-
nial complications can develop.

Goldman et al. [6] describes the case of a
patient who developed mastoiditis and brain
abscess as a consequence of the presence of
the foreign body.

Burke et al. [7] showed a case of a 12 year-
old girl with mastoiditis and meningitis due to
the presence of cotton fiber in the external au-
ditory meatus. The granuloma around the for-
eign body is the result of permanent inflamma-
tion that is associated with the type of material,
in our case the silicone used to make earplugs.

Harris CK et al. [8] presented a case of a
9-year-old child with a polypoid mass in the
external auditory canal, and pathohistologi-
cally it turned out to be the foreign body with
proliferating granulation tissue. He showed
that the foreign body reaction had the ability
to erode the bone of the external auditory ca-
nal. The identification of foreign bodies in the
external auditory canal requires, first and fore-
most, clinical suspicion. Clinical examination,
otomicroscopy or otoendoscopy, audiology
and CT diagnostics are all part of the diag-
nostic protocol. This is especially important in
ambiguous situations or when some treatment
has already been implemented, as in our case.
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Described cases of unreported, forgotten
or overlooked foreign bodies are important
for several reasons. Detailed history is very
useful in the diagnostic terms, which was in-
complete in our case. Just when the signs of
secondary infection appeared, therapy was
based on the swab findings. The appearance
of granulation tissue around the foreign body
contributed to the initial description of CT
scans as a pseudotumor of the middle ear.

Differential diagnosis of the foreign body
includes several rare, but potentially danger-
ous conditions, like glomus tumor or other
serious pathologic conditions. Knowledge
of the differential diagnosis is important in
avoiding a delay in establishing the diagnosis
and potential morbidity.

Therefore, precise conclusion is only pos-
sible with surgical exploration of tympanic
cavity, biopsy or complete removal. In our
case, the origin of the foreign body has been
identified intraoperatively and confirmed by
pathohistology after removal.

The quick diagnostic and therapeutic ap-
proach prevented the occurrence of possible
complications that sometimes could be very
serious.

In modern literature, there are very few
cases of foreign bodies seen in the middle
ear. Sims and Nelson [2] showed four cases of
impressions of foreign bodies in the timpanic
cavity with subsequent chronic inflammation.
Skandour et al. [9] revealed that the presence
of the foreign body can remain unnoticed a
longer period of time, with the hearing loss
and a complete recovery after the extraction.
Eleftheriadou et al. [3] described the case of
metallic foreign body in the middle ear in a
patient who worked as a welder, who got a
metal splinter pierced into external auditory
meatus, eardrum, and reached the tympan-
ic cavity. Karimnejad K. et al (2017) report-
ed a large review of 1197 pediatric patients
with external auditory canal foreign bodies,
of which 750 (63%) were presented primari-
ly to the emergency department. Successful
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removal was performed in 92.9% and 67.9%
of cases in otolaryngology clinic in and the
emergency department, respectively. Also,
complications were found in 35.7% and 5.0%
of patients undergoing removal in the emer-
gency department and in the otolaryngology
clinic, respectively [10].

With this work we wanted to point out the
possibility of the presence of the foreign body
as the cause of recurrent inflammatory and
even pseudotumor reactions in the body.

It is often not possible to perform iden-
tification and analysis of the foreign body,
especially after its delayed removal from the
body. We think, however, that it would cer-
tainly be of clinical interest to identify and
analyze the structure of the foreign body,
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even speculatively. The composition of the
foreign body affects the possibility of its ra-
diological identification, and it also deter-
mines the biological reaction to its presence.

Conclusion

Ear foreign bodies are relatively common in
pediatric population. Given that the medical
history is sometimes not reliable, the clinical
and radiological interpretation of pseudotu-
mor in the external auditory canal or middle
ear must include this possibility in the differ-
ential diagnosis as well. Surgical exploration
is necessary to make the definite diagnosis
and to avoid potential complications.
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Strano tijelo u spoljasnjem slusSnom kanalu opisano kao pseudotumor srednjeg
uva: prikaz slucaja
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Uvod. Cilj ovog rada bio je da se prikaze slucaj stranog tijela spoljasnjeg slusnog kanala opisanog kao
pseudotumor srednjeg uva, kao i da se ukaze na dijagnosticke i terapijske aspekte ovog problema.

Prikaz slucaja. Djevojcica od 8 godina je vise puta hospitalizovana na naSem odjeljenju zbog ope-
racije lijevostrane hroni¢ne upale srednjeg uha. Mastoidektomija i zadnja atikotomija su uradene to-
kom pocetne hospitalizacije. Sest mjeseci kasnije primljena je na drugi ¢in lijevostrane timpanopla-
stike. Medutim, dva mjeseca prije hospitalizacije pojavili su se simptomi desnog uva: osjecaj punoce,
postepeni gubitak sluha i povremeni bol. Otoskopski nalaz desno ukazuje na prisustvo “tumefakcije”
u spoljasnjem slusnom kanalu sa povrsinom koja je bila izrazito hiperemic¢na. Ovaj pseudotumor je

konacno protumacen kao strano tijelo u vanjskom slusnom kanalu.

Zakljucak. Strana tijela vanjskog slusnog kanala su relativno ¢esta u pedijatrijskoj populaciji. Ana-
mneza ponekad nije pouzdana, a klini¢ka i radioloska interpretacija pseudotumora u vanjskom slus-
nom kanalu ili srednjem uvu mora ukljuciti i ovu mogucnost u diferencijalnoj dijagnozi. Hirurska
eksploracija i patohistoloska dijagnoza su neophodne za postavljanje konacne dijagnoze i izbjega-
vanje mogucih komplikacija.

Kljucne rijeci: vanjski slusni kanal, pseudotumor, strana tijela, bubna 3upljina
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Regardless of the fascinating progress of humanity, biotechnology
and medicine, the outbreak of the global pandemic of the SARS-CoV-2
virus has shown us that we are just as vulnerable as in previous eras
when communicable diseases decimated the world’s population. But
the discoveries made so far at the molecular level allow us to connect
knowledge interdisciplinary and find solutions and therapeutic strate-
gies where there seems to be no link. It was the previous coronavirus
infections that served as a homologous model for finding the con-
nection between the SARS-CoV-2 virus and autophagy. Autophagy, a
conserved universal process of all eukaryotic cells responsible for cell
survival under stressful circumstances, has been shown to play a sig-
nificant role in viral invasions. It contributes to both direct and indirect
antiviral responses such the elimination of viruses, the presentation of
their antigens, and the reduction of inflammatory responses. The au-
tophagy machinery of host cells can, however, be suppressed, evaded,
or used by viruses to their benefit. Therefore, autophagy has an am-
biguous role in coronavirus-related infections, especially in COVID-19.
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Introduction

Autophagy makes a contribution to to a huge number of diseases, and bacterial and viral
infections. Since autophagy is a process used to break down damaged organelles, pathogens,
and cells, it aids in cell survival under conditions of deprivation, metabolic stress, and hypox-
emia. If improperly activated, autophagy can promote type I cell death (apoptosis) or function
as an alternative pathway of cell death, known as autophagic cell death (type II). Autophagy
can support in the cancer cell death or operate as a protective mechanism against apoptotic or
necrotic death carried on by a wide range of factors [1].
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The interaction between autophagy and
coronavirus (CoV) infections has received a lot
of attention, and numerous hypotheses have
been put out to provide light on the underlying
molecular mechanisms. According to research,
autophagy may play a role in antiviral reactions
such the elimination of viruses, the presentation
of their antigens, and the inflammatory respons-
es reduction [2]. A type of selective autophagy
known as xenophagy involves the capture of
viruses, antigens produced from viruses, and
viral components by autophagy receptors [3].
Viruses, on the other hand, can block, escape,
or use the host cells” autophagy and autopha-
gy-related genes (ATG) proteins to replicate or
to manipulate the autophagy to interfere with
the cells” antiviral defenses [4, 5]. Therefore, the
autophagy is ambiguous in CoV-associated in-
fections, particularly COVID-19 [6].

When autophagy is mentioned, macroau-
tophagy, the best studied process is usually
meant, although there are two other auto-
phagy forms, microautophagy and chaper-
one-mediated autophagy. Chaperone-medi-
ated autophagy is found in higher eukary-
otes. Chaperones bind to a specific protein
causing its unfolding and enabling it to get
through the lysosomal membrane. In micro-
autophagy, the cytoplasmic cargo reaches the
lysosome by invagination. Macroautophagy
(known as autophagy) is followed by auto-
phagosome formation, a double membrane
vesicle (DMV) that encompasses the cytoplas-
mic cargo, then merging with a lysosome for
degradation of cargo.

The process of autophagy includes several
phases: initiation, nucleation, membrane clo-
sure and maturation, fusion with lysosomes,
and degradation of cargo. Each step is regu-
lated by a specific Atg protein [7].

Several classes of Atg proteins are respon-
sible for the formation of autophagosomes:
Atgl kinase and its regulators, phosphatidy-
linositol 3-kinase complex (PI3K), Atg9, Atg2-
Atg18 complex as well as two ubiquitin conju-
gation systems [7].
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Formation of autophagosome begins at
the location where phagophores are assem-
bled (PAS) identified in yeast. PAS is a preau-
tophagosomal structure built of Atg protein
[8]. Equivalent structure, omegasome is pres-
ent on the mammalian endoplasmic reticu-
lum (ER) [9].

After initiation, double membrane grows,
and in that phase it is called phagophora or
isolation membrane. As the membrane grows,
it takes on a spherical shape, encompasses the
cargo for transport and seal ends to form au-
tophagosome.

Once formed, it can fuse with another auto-
phagosome or with an early or late endosome,
forming organelles, amphisomes, before fu-
sion into lysosomes which product is termed
autolysosome. In the second case, it can direct-
ly merge with lysosome in autolysosome [10].

Nonselective and selective autophagy

Autophagy can be either selective or non-se-
lective. Non-selective autophagy, which de-
grades non-specific cytoplasmic content, oc-
curs as a response to a lack of nutrients and
energy, with the goal of cell survival. Selec-
tive autophagy is involved in cell mainte-
nance and homeostasis. Specific content can
be mitochondria, peroxisomes, proteins or
microorganisms [11].

Using ubiquitination, cellsidentify content
for selective degradation. The ubiquitin-bind-
ing protein sequestosome 1 (SQSTM1/p62)
targets viruses and bacteria that are degrad-
ed by xenophagy (also known as virophagy)
[12]. SQSTM1 functions as an adaptor protein
that reacts with phosphatidylethanolamine
modified microtubule-associated proteins
1A/1B light chain 3B (LC3-II), resulting in ag-
grephagy, a type of specific macroautophagy
of protein aggregates [13]. Other receptors
involved in tagging proteins or pathogens
to autophagosomes include NBR1 and opri-
neurin (OPTN) [14].
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Autophagy phases
Induction/initiation

Initiation of autophagosome formation be-
gins with the formation of the ULK-mAtg13-
FIP200-Atg101 complex. During nutrient-rich
conditions, the ULK-mAtg13-FIP200-Atg101
complex is primarily present in the cytosol.
Complex becomes inactivate by mammalian
target of rapamycin (mTORC1). During nu-
trient-rich conditions, the direct interaction
of raptor (mTORC1 subunit) and ULK1 leads
to the phosphorylation of ULK1 and mAtg13.
During starvation, mTORC1 does not interact
with the ULK complex, which results in de-
phosphorylation, and thus activation of the
ULK complex [15].

Nucleation

To form an autophagosome, phosphatidyli-
nositol 3-phosphate (PI3P) is necessary. Class
IIT phosphatidylinositol 3 kinase (PI3K; hVps34)
generates PI3P. Mammals have two hVps34
complexes that play a role in endosomal trans-
port or fusion of autophagosomes and lyso-
somes through interaction with UVRAG (UV
irradiation resistance-associated gene) and Ru-
bicon (or KIAA(0226, Run domain protein as Be-
clin linteracting and cysteine rich containing).
Regulation of the PI3K complex occurs
through the interaction of beclin 1 (BECN1),
which is necessary for autophagy, and other
proteins. The antiapoptotic protein Bcl-2 binds
beclin 1 preventing its interaction with PIK3C3
inhibiting autophagy [16]. Rubicon inhibits
PIK3C3 activity in the UVRAG-PI3K complex
[12]. AMBRAI1, which binds directly to Beclin
1, and Bif 1, which through UVRAG interacts
with Beclin 1 and participates in forming the
shape (rounding) of the membrane are two
positive regulators of the PI3K complex [17].
Another category of PI3P effectors are
WD-repeat proteins that interact with phos-
phoinositides (WIPI)1-4. WIPI2 is essential
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for the maturation of omegasomes in auto-
phagosome [18].

Elongation

There are two ubiquitin conjugation systems
(UBL), Atg12 and LC3, in the last stages of au-
tophagosome formation, which contribute to
the growth and closure of the membrane [19].

Atgl2 conjugates with Atg5 protein. On
the isolation of the membrane’s outer surface,
Atgl6L attaches to the Atgl2-Atgb complex
and breaks from the membrane that was just
before or exactly after autophagosome forma-
tion [19].

Another UBL system is ubiquitin-like
protein LC3, produced as precursor and pro-
cessed by the cysteine protease Atg4. The
Atgd-processed form of LC3 is marked as
LC3-L, and it covalently bound to the amino
group of phosphatidylethanolamine (PE),
and then is marked as LC3-II. LC3-II is mem-
brane-bound, located on the isolation mem-
brane and on the autophagosome, and has a
role in membrane binding (joining opposite
ends of a growing membrane) [20].

Autophagosome maturation and fusion
with endosome/lysosome

The last step of macroautophagy is the matu-
ration of the phagophore, which closes in the
finalized autophagosome and fuses with an
endosome or lysosome, resulting in the forma-
tion of an autolysosome. Microtubules allow
autophagosomes to move to lysosomes [21].

Regulation of autophagy

Regulation of autophagy is controlled by the
mTOR (mammalian target of rapamycin) path-
way, which negatively regulates this process.
Autophagy is controlled by a number of signal-
ing pathways downstream of mTOR, namely
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control of autophagy downstream of mTOR
by the ULK1-Atg13-FIP200 complex, control of
autophagy by amino acid deficiency via Rag/
mTOR1, control of autophagy by growth fac-
tors via PI3KC1la/Akt/TSC /mTORC1 and the
control of autophagy through stress and depri-
vation of energy via AMPK/TSC/mTORC1
[22].

In addition to classical mTOR autophagy,
there have also been described mTOR-inde-
pendent autophagy control pathways, such as
the inositol signaling pathway, Ca2+/calpamin
pathway, cAMP/Epac/Ins(1,4,5)P3 pathway,
JNK1/Beclin-1/PI3KC3 pathway. Also, there
are autophagy control pathways by other
mTOR-independent small molecules which
mechanism has not yet been described [22].

In CoV infection, mTOR activation of au-
tophagy occurs, although due to the alarming
disruption of cellular stability, other autopha-
gy pathways are also linked to viral infection
[23].

Autophagy antiviral mechanisms
of SARS-CoV-2 virus infection

In viral infections, AMP-activated protein ki-
nase (AMPK) activates PI3K/protein kinase
B while suppressing the mammalian target
of rapamycin complex 1 (mTORC1) (Aktl),
which as result have autophagy induction
and virion encapsulation. After that, the
formation of autophagosomes is activated,
which then fuse with lysosomes to eliminate
its viral content [24]. But, SARS-CoV-2 might
have specific mechanisms of avoiding the
autophagy-mediated cellular clearance [25].
Therefore, drug-targeting of escape mecha-
nisms can attenuate viral replication. By inter-
fering with various metabolic pathways, such
as the regulation of glycolysis by inhibiting
AMPK and mTORC1 [26], SARS-CoV-2 may
decrease the level of autophagic flow. This
may prevent the viral replication of substanc-
es like spermidine, which are pro-autophagic.
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Studies indicated that ACE2 is SARS-CoV-2
the entry receptor, as well as SARS-CoV-1 [27,
28]. Indeed, ACE2 can prevent lung cell auto-
phagy and reduce cell death [28].

Autophagy proviral mechanisms
in SARS-CoV-2 virus infection

Based on the finding that the ATGI12 and
LC3 proteins were linked to the formation of
DMVs during the course of the infection of
Vero cells infected with mouse hepatitis virus
(MHV), it was suggested that viral replication
may involve autophagy [29]. In cells infected
with SARS-CoVs, studies have shown that
replicase proteins co-localize to complexes in
cytoplasma that contain markers for autopha-
gosome membranes, such as LC3 [30]. It has
been discovered that NSP6, the viral replicase
protein of Avian CoV, can induce the produc-
tion of autophagosomes with Atg5 and LC3II
[31], block further autophagosome expansion,
and inhibit the transfer of the virus to the ly-
sosome [32]. The papain-like protease PLP2
(PLP2-TM) of CoVs was identified to interact
with LC3 and Beclin-1, increasing autopha-
gosome flux and inhibiting autophagosomes
from fusing to lysosomes [33].

Drugs affecting the autophagic
pathway in SARS-CoV-2 virus
infection

There are a number of autophagy modulators
which are described as a part of communi-
cable and non-comunicable disease thera-
py. Therapeutic effects of these drugs on the
patient during SARS-CoV, MERS-CoV and
SARS-CoV2 infection have been also under
investigation.

Chloroquine and its derivates, which are
used as antimalaric and anti-inflammatory
drugs, manifest some pleiotropic character-
istics. Chloroquine has potential of lysosome
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acidic hydrolases inhibition. Beside these ef-
fects, it can lead to autophagosome accumu-
lation with consequential cell death and viral
components elimination [34]. From the oth-
er hand, in vivo investigation, conducted in
mices, showed that chloroquine reduces lung
injury during COVID 19 infection, which in-
dicates effects independent from viral repli-
cation [35].

Rapamycin and its analogs, as mTORC1
inhibitors, affect many different physiological
aspects, such as immune response in mam-
mals [36]. This drug shows similar effect on
coronavirus cellular replication as mTORC1
and related kinases. During SARS-CoV and
SARS-CoV2 infection autophagic flux seems
to be increased because of mTORCI inhibi-
tion, contrary to MERS-CoV infection, when
mTORC1 phosphorylation and kinase activi-
ty is increased [36].

AMPK activators, also known as autopha-
gy initiators, during SARS-CoV2 infection can
be connected with increased level of viral rep-
lication. Suprisingly, Bramante and associates
demonstrated that metformin (an AMPK acti-
vator) treated patients show lower mortality
rates but autophagy involment in this case is
still not evaluated [37, 38].

Sorafenib is a multikinase inhibitor, which
also can initiate autophagy process, by inhib-
iting mTOR signaling and AMPK phosphor-
ylation promoting [39]. Because of capability
of inhibition MERS-CoV and SARS-CoV2 in
vitro replication, it is considered as promising
pharmaceutical for future clinical evaluation
[40].

Statins are recently recognized as autoph-
agy inducers. Although the mode of autoph-
agy initiation is not completely studied yet, it
is considered that they can inhibit mTORC1
activity [41]. They are traditionally aplied as
a part of coronary heart disease therapy, but
recent pandemic demonstrated that patients
under long term treatment shows a lower risk
for severe form of SARS-CoV2 infection. It is
believed that this protective effect of statins
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comes from theirs anti-inflamatory features
[41, 42].

Ivermectin represents an antiparasitic
pharamceutical, which also posses in vitro
antiviral activity. It also can induce autoph-
agy by regulation of mTOR/AMPK pathway
[43]. Among other effects, this drug can in-
fluence some physiologic activities, as well as
some viral enzymes, such as RNA-dependent
RNA polymerase and 3-chymotrypsin like
protease [44].

Modulators that target lysosomal biogen-
esis promise some positive effects regarding
MERS-CoV and SARS-CoV2 replication [38,
45]. As known, merging between autopha-
gosome and lysosome can put pro-inflam-
matory pathway under the control and de-
crease potential damage. Curcumin, digoxin,
niclosamide, quercetin, resveratrol and vali-
nomycin are some of modulators which are
belonging to this group and that can be used
as a potential part of coronavirus therapy [46,
47, 48, 49].

There are some cellular stressors de-
scribed, which can initiate autophagy after
exposure to ROS stress. Pharmaceuticals such
as plumbagin and tunicamycin theoretically
can be applied in the coronavirus treatment,
but theiz clinical evaluation is difficult be-
cause they posses important toxity [50].

Conclusion

The review highlights how autophagy has
been directly associated to SARS-CoV-2 infec-
tion. Control of autophagy is a crucial regu-
latory step, as we are aware, in various dif-
ferent communicable and non-communicable
diseases. Unfortunately there have not been
much data reported on autophagy regulation
in COVID-19. Therefore, it is essential to un-
derstand mechanisms of autophagy, and to
provide newer opportunities for treatment in
COVID-19 therapy with autophagy modula-
tors in COVID-19 patients.
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Meduigra autofagije i koronavirusa: mehanizam autofagije
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Bez obzira na fascinantan napredak ¢ovjecanstva, biotehnologije i medicine, izbijanje globalne pan-
demije SARS-CoV-2 virusa nam je pokazalo da smo jednako ranjivi kao i u prethodnim epohama
kada su zarazne bolesti desetkovale svjetsku populaciju. Ali, dosadasnja otkrica na molekularnom
nivou nam omogucavaju interdisciplinarna povezivanja znanja i pronalazak rjeSenja i terapeutskih
strategija gdje naizgled nema spone. Upravo su dosadasnje infekcije koronavirusa posluzile kao ho-
mologi model za pronalazak veze izmedu SARS-CoV-2 virusa i autofagije. Autofagija, konzerviran
univerzalni proces svih ¢elija eukariota zasluzan za prezivljavanje Celije u stresnim okolnostima, je
pokazala da ima znacajnu ulogu u invazijama virusa. Uklju¢ena je u direktne i indirektne antivirusne
odgovore kao $to su uklanjanje virusa, prezentacija njihovih antigena, smanjenje inflamatornih od-
govora. Medutim, virusi mogu da potisnu, pobjegnu ili iskoriste masineriju autofagije ¢elija doma-
¢ina da bi se replicirali ili modifikovali autofagiju u svoju korist. Stoga, autofagija ima dvosmislenu
ulogu kod infekcija povezanih sa koronavirusom, posebno kod COVID-19.

Kljuéne rijeci: COVID-19, pandemija, autofagija, SARS-CoV-2 virus
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Review

Mental health of healthcare workers during the COVID-19
pandemic

Maja Skoco', Jelena Pavlovic?

Summary
TPHI Hospital Trebinje, Health workers, doctors and nurses and other health staff, due
Republic of Srpska, to their occupation and daily exposure to stressful situations,
Bosnia and Herzegovina are the most exposed to professional burnout and the dan-
2University of East Sarajevo, gers of numerous mental disorders. The aim of this review was
Faculty of Medicine Foca, to point out, based on data from recent literature, the impor-
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Introduction

The World Health Organization defined mental health as “a state of well-being in which each
individual realizes his own potential, can cope with normal life stresses, can work productively
and can contribute to his community” [1]. Positive mental health implies the ability to adapt to
stressful situations, the ability to create positive feelings about oneself, i.e. maintaining a sense
of personal worth and self-esteem, as well as engaging in productive activities that help people
develop, create and maintain friendships and good interpersonal relationships. Mental health is
influenced by various factors, from social changes and circumstances to personal experiences in
society. Working people spend most of the day at their workplaces, so it is understandable that
the workplace with all its characteristics can affect the mental health of every employed person,
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especially healthcare workers. A high-quality
working environment helps to a large extent
to preserve the mental health and working
ability of employees, while, on the other hand,
poor environment and difficult working con-
ditions of employees contribute to the devel-
opment of mental disorders [1].

Health workers, doctors and nurses and

other health staff, due to their occupation
and daily exposure to stressful situations, are
most exposed to professional burnout and
the dangers of numerous mental disorders.
At the end of 2019, a new virus from the coro-
navirus family appeared in Wuhan, China,
which was first called the novel SARS-CoV
virus, and then the SARS-CoV-2 virus [2]. It is
a highly contagious disease that first caused
an epidemic of acute respiratory syndrome
(COVID-19), and in the period between Janu-
ary and April 2020, the epidemic turned into
a global pandemic, and very quickly spread
to other countries all over the world. The
COVID-19 pandemic has been a great chal-
lenge for countries around the world since its
inception, especially for healthcare workers
facing with the challenge of providing care to
a large number of patients [3].
For healthcare workers around the world, the
word “exhaustion” has taken on a new mean-
ing. The pandemic has brought many prob-
lems and new challenges, as well as the pres-
ence of fear and uncertainty, but also the ap-
pearance of problems with the functioning of
health workers who were involved in the treat-
ment of patients suffering from the COVID-19
infection, as well as all other patients. Taking
care of their own mental health and well-being
is equally important, as is physical protection
at work. Health workers during the pandemic
had an important task, i.e. to implement nu-
merous interventions in their work processes,
to provide quality health care to the sick and
infirm.

A meta-analysis from 2018 spoke about
the high rates of burnout syndrome, but also
about the impaired mental health of health-
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care workers before the COVID-19 pandem-
ic [4]. The prevalence of burnout syndrome
among physicians was 67.0% for total burn-
out, 72.0% for emotional exhaustion, 68.1%
for depersonalization, and 63.2% for poor per-
sonal achievement [5]. Health workers, nurs-
es and doctors, belong to the professions that
are most exposed to the burnout syndrome,
which was further increased by the crisis
caused by the COVID-19 pandemic [5]. The
stressful situations in which healthcare work-
ers find themselves are often linked to mental
and physical health. Health workers carry out
numerous diagnostic procedures and provide
care to patients. Extended working hours,
night work, shift work, responsibility for con-
tributing to decisions, contact with the sick,
contact and care for patients in the terminal
phase of the disease, care for their families, but
also the professional burnout of healthcare
workers increase the morbidity of numerous
mental disorders and psychosomatic diseases
in healthcare workers, especially during viral
epidemics and pandemics [6, 7, 8]. Research
has shown that depression in the workplace
is most often manifested in the form of fa-
tigue, decreased concentration, and physical
symptoms in the form of various pains. Such
persons become passive, withdrawn and un-
productive at the workplace, and depression
can also affect their ability to judge or make
decisions. People with this disorder quit their
jobs or change jobs more often [8].

The prevalence of mental disorders at
workplaces (stress, anxiety, depression) has
been increasing since 2015, and expectations
that impaired mental health will surpass all
other work-related illnesses are justified. Ac-
cording to the research conducted by the Eu-
ropean Agency for Safety and Health at Work
on the prevalence of occupational stress, it is
evident that stress at the workplace is present
in every third employed person in Europe,
that is, there is a visible increase in occupa-
tional stress in the period from 1995 to 2005
with a prevalence of 28% to 31%. The problem
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of professional stress annually causes the loss
of a million working days, which makes costs
of 20 billion euros and 5 million registered ac-
cidents and various injuries at work [9].

The aim of this review was to point out,
based on data from recent literature, the im-
portance and the level of mental health of
doctors and nurses during the COVID-19
pandemic.

Burnout syndrome among
healthcare workers

Professional burnout syndrome occurs in peo-
ple who are continuously exposed to stress at
the workplace, when an individual encoun-
ters events or situations that he/she cannot
cope with, or if they exceed his/her abilities.
This syndrome is manifested by a feeling of
exhaustion, chronic fatigue, loss of energy,
idealism and motivation, which can be ac-
companied by various symptoms of a psy-
chological and physical nature such as insom-
nia, diseases of the heart and blood vessels,
then anxiety, depression and many others.
The most vulnerable demographic category is
young people, who are twice as likely to suf-
fer from depression as average-aged workers.
Burnout syndrome at work, which is related
to professional stress according to the Inter-
national Classification of Diseases ICD-11
(International Classification of Diseases - ICD
-11) issued by the WHO, has been declared a
legitimate medical diagnosis [10].

A large number of organizational factors
such as the type of work, conflicting profes-
sional services, working conditions, scope of
work tasks, length of working hours, contrib-
ute to a large extent to the stressogenicity of
a certain profession. In recent years, interest
in the phenomenon of professional burnout
has been very widespread in various scientific
fields, but it is also the subject of a large num-
ber of extensive scientific researches related to
stress in general. However, still there is neither
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generally accepted definition of this term nor
a generally accepted theoretical model that
would offer a universal explanation of how
stress leaves a negative impact on people’s
psychophysical health. Scientists view stress
as a complex bio-psycho-social phenomenon
that occurs as a systemic response of the or-
ganism (psycho-neuro-endocrine-immunolog-
ical reaction) to the action of various stressors
that disturb the psycho-physiological and psy-
cho-social balance of the organism [11].

Timely recognition of symptoms can give
an advantage in better stress control. So far,
the results have indicated the fact that health-
care workers are exposed to a much higher
level of stress at the workplace compared
to the general population under normal cir-
cumstances, and are also exposed to a higher
risk of psychosomatic diseases. Healthcare
workers showed the highest risk of adverse
psychological reactions during the COVID-19
pandemic, while contact with the coronavi-
rus infection is associated with a significant
increase in stress among healthcare workers
[12]. However, feeling stigmatized is not asso-
ciated with infection risks and is most preva-
lent among nurses and nursing assistants [13].

The 2020 meta-analysis by Batra et al, relat-
ed to the COVID-19 pandemic, which included
65 studies and a total sample of 79,437 respon-
dents, showed a prevalence of anxiety of 34.4%,
depression 31.8%, stress 40.3%, post-traumatic
stress syndrome 11, 4%, insomnia 27.8%, psy-
chological stress 46.1% and burnout 37.4%. The
analysis showed a higher prevalence of anxiety
and depression among women, nurses and peo-
ple on the front line of the fight against the pan-
demic, in contrast to lower prevalence among
men, doctors and health workers on the second
line [13]. The level of stress when dealing with
a biological threat such as COVID-19 in health-
care workers can potentially cause post-trau-
matic stress syndrome, as well as increase the
rate of psychosomatic diseases [14, 15].

In addition to psychological symptoms,
frontline health workers are at higher risk of
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viral infections, sudden death and work-re-
lated disorders, including cardiovascular dis-
ease [16]. Relevant research from the available
literature supports the fact that the pandemic
threatens the psychological well-being of the
youngest and highly qualified professionals
[12, 14]. A relevant study from 2021 on the
burnout syndrome and the suicide rate of
healthcare workers during the COVID-19 pan-
demic showed the presence of professional
burnout in 42% of respondents, of which 79%
stated that they were in burnout even before
the COVID-19 pandemic [17]. Work-related
stress is a characteristic reaction of employees
because there are some work tasks that must
be performed, and sometimes these demands
exceed the knowledge and abilities of health-
care workers and they are often unable to cope
with them [18]. Also, it is very important to
recommend providing training to managers
of institutions to acquire the necessary knowl-
edge about the threat of mental health in the
workplace so that they are able to recognize
warning signs, take appropriate measures and
possibly refer the employee to the procedure
of providing professional assistance, if it is es-
timated that he/she needs help [19].

Mental health of healthcare
workers during the COVID-19
pandemic

The World Health Organization advocates the
thesis that the feeling of pressure in the cur-
rent situation associated with the COVID-19
pandemic is normal, and that taking care of
mental health is just as important as taking
care of physical health [20]. The COVID-19
pandemic has put healthcare workers in a sit-
uation where they have to make impossible
decisions and work under extreme pressure.
These decisions may include ways to allocate
inadequate patient resources equally, how to
balance one’s own needs with the patient’s
physical and mental health needs, how to bal-
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ance duties and wishes to patients, family, and
friends, how to provide care to all seriously ill
patients when resources are limited and inad-
equate. All this can damage the mental health
of healthcare workers [21]. These problems
can affect the working ability of healthcare
workers and the quality of services provided.
It is known that a negative work environment
can lead to mental health problems. Although
the World Health Organization emphasized
the importance of mental health during the
pandemic, most countries still do not focus on
this problem [22, 23, 24].

Direct exposure to infection during the
treatment of infected patients, working with
suspected patients and also the potential pos-
sibility of infection, number of newly infected
and hospitalized, high workload, wear of per-
sonal protective equipment, fear of inadequate
use of protective equipment, care for loved
ones, the lack of certain medications and feel-
ing insufficient support, unsafe discharges of
patients from the hospital, loss of health profes-
sionals and citizens due to death, lack of staff,
emotional and ethical involvement in making
difficult decisions, uncertainty about the dura-
tion of the pandemic, these are all extremely
stressful situations to which health workers
are exposed, which ultimately leads to dam-
age to physical health, affecting the thinking
process, the emotional well-being and behav-
ior of the individual. A special emotional and
psychological burden is also imposed during
the healthcare of patients in isolation and quar-
antine. Very often orders to work in quaran-
tine occur during working hours, which puts
workers in a situation where it is impossible
to go home to their loved ones. In particular,
nurses involved in the care and treatment of
coronavirus patients are very sensitive to un-
favorable psychological conditions that cause
reported difficulties in functioning at the busi-
ness and private level [25]. The research, which
involved 12,596 nurses working in different
departments, indicated that 34.8% of them had
sleep problems or poor sleep quality, 33.9% of
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them believed that a similar disaster would
happen again in the future, 28.1% became es-
pecially nervous or scared during unexpected
events, 27.6% showed symptoms of irritation or
got angry easily, 24.6% had negative thoughts
or memories related to their experiences with
the pandemic, while 13.3% had symptoms of
trauma [26]. However, even before the onset of
the pandemic, nurses were a vulnerable group
for burnout in the workplace due to their emo-
tional work with patients in various health and
emotional states mostly unpleasant, which
required managing not only their own emo-
tions, but also the emotions of patients, i.e. a
kind of regulation their suffering and pain
[26]. Health care workers of a younger age,
especially women and mothers of minor chil-
dren, experience a greater dose of stress, be-
cause the female gender and interaction with
COVID-19 patients is associated with anxiety
and depression because it causes fear of infect-
ing themselves or family members. One of the
possible reasons for this can be also that old-
er healthcare workers show fewer symptoms
and difficulties with mental health because
they have experienced a lot in their work prac-
tice and for this reason they have developed
better coping skills. Stressors that impair their
health are frustration over the impact of pre-
scribed measures for the performance of work,
lack of practical support such as a lack of ad-
equate protective equipment, inadequate and
insufficient staff training, lack of fairness in the
organization, lack of support and understand-
ing from superiors, conflicts related to profes-
sional roles, and interpersonal conflicts. This
type of stress increases psychological pressure
in the workplace. Also, stress can be caused by
work organized in shifts, night work, standby
at work and extraordinary calls to work in the
employee’s free time. Such situations shorten
rest, sleep and recovery of workers, resulting
in bad mood, irritability, drop in concentra-
tion, decrease in communication skills, and
decrease in the ability to deal with emotional
difficulties in the workplace [26].
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The results of the research published in
JAMA (Journal of the American Medical As-
sociation) and conducted during the peak of
the number of coronavirus patients in Wuhan
on 1257 health workers, i.e. 39.2% of doctors
and 60.8% of nurses from 34 hospitals, show
that 42% of the total number of respondents
constantly took care of COVID-19 patients,
where high rates of depression (50.4%), anxi-
ety (44.6%), insomnia (34%) and stress (71.5%)
were found among them [27].

The way the organism responds to stress

depends on the psychological constitution of
the person himself/herself, on his/her emo-
tional state, and especially on previous life ex-
periences. However, if exposure to stress lasts
continuously, it leads to harmful consequenc-
es for the health of the person. The modern
processes of globalization, the development of
information and communication technologies
and the demographic change of the workforce
are radically changing the context of work,
the working environment and the structure of
work organizations, which results in the fact
that work in many areas has already become,
or will become even more intense and com-
plex in the future and more responsible, re-
quiring increased “mental-emotional stress”,
with more complex work patterns and more
complex interpersonal relationships [28].
The encouraging fact is that the World Health
Organization and many institutions have pro-
posed guidelines for providing psychologi-
cal support to healthcare workers during the
pandemic, which is why it is important to use
all evidence-based strategies to maximize al-
ready excessive resources [29]. According to
the World Health Organization, healthcare
workers need to be provided with adequate
education, workplace support, and promotion
of positive coping strategies to reduce their
psychological distress [30].

The COVID-19 pandemic poses a signifi-
cant challenge to the mental health of healthcare
workers due to frequent exposure to stressful
situations and increased risk of various mental
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disorders such as anxiety, depression, PTSD,
burnout syndrome and others. Therefore, it
is important to implement specific strategies
to prevent these disorders. Support from col-
leagues is of great importance. Healthcare
workers often work in teams, so it is important
that they support and help each other. Regular
work meetings and discussions about stressful
situations can help reduce the risk of burnout.
Long working hours can be harmful to mental
health, so it is important to establish a balance
between work and personal life to avoid burn-
out and stress. Providing education on stress
management methods can also help healthcare
workers cope with stress and reduce the risk of
mental disorders. Providing a safe and healthy
working environment reduces stress and the
risk of mental disorders. Healthcare institution
management can help healthcare workers by
providing adequate support, including finan-
cial support, appropriate working conditions,
flexible working hours, regular breaks, as well
as mental health programs and access to psy-
chologists or counselors. There are many strat-
egies the can be applied to reduce the risk of
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Mentalno zdravlje zdravstvenih radnika tokom pandemije COVID-19
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'JZU Bolnica Trebinje, Republika Srpska, Bosna i Hercegovina
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Zdravstveni radnici, ljekari i medicinske sestre i drugo zdravstveno osoblje, zbog vrste svog zanima-
nja i svakodnevnog izlaganja stresnim situacijama, najvise su izloZeni profesionalnom sagorijevanju
i opasnostima od brojnih mentalnih poremecaja. Cilj ovog preglednog rada bio je da se, na osnovu
podataka iz novije literature, ukaze na znacajnost i nivo mentalnog zdravlja ljekara i medicinskih se-
stara tokom pandemije COVID-19. Na mentalno zdravlje uticu razliciti faktori, od drustvenih promje-
na i okolnosti, do li¢nih iskustava u drustvu. Produzeno radno vrijeme, noc¢ni rad, rad u smjenama,
odgovornost pri donosenju odluka, kontakt sa oboljelima, kontakt i briga o pacijentima u terminal-
noj fazi bolesti, briga o njihovim porodicama, ali i profesionalno sagorijevanje zdravstvenih radnika
povecavaju morbiditet brojnih psihic¢kih smetnji i psihosomatskih bolesti kod zdravstvenih radnika,
posebno tokom virusnih epidemija i pandemija.

Svjetska zdravstvena organizacija zastupa tezu da je osjecaj pritiska u trenutnoj situaciji povezan s
pandemijom COVID-19 normalan, te da je briga za mentalno zdravlje jednako bitna kao i briga za
fizicko zdravlje.

Klju€ne rijeci: zdravstveni radnici, nivo mentalnog zdravlja, pandemija COVID-19
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UPUTSTVO AUTORIMA ZA PISANJE CLANKA ZA CASOPIS
»BIOMEDICINSKA ISTRAZIVANJA“

»~Biomedicinska istraZivanja“ je casopis Medicinskog fakulteta Foca, Univerziteta u Istocnom
Sarajevu, sa otvorenim pristupom i slijepom recenzijom, koji izlazi dva puta godisnje, u junu
i decembru.

U casopisu , Biomedicinska istraZivanja” objavljuju se originalni nau¢ni radovi, prethodna ili
kratka saopstenja, pregledni i struéni radovi, radovi za praksu, edukativni ¢lanci, komentari
na objavljene ¢lanke, prikazi bolesnika, pregledi iz literature, radovi iz istorije medicine, pri-
kazi knjiga, izvjestaji sa nauc¢nih i struénih skupova, novosti i pisma iz svih oblasti medicine,
stomatologije, defektologije i zdravstvene njege.

Otvoreni pristup casopisu Biomedicinska istraZivanja omogucava slobodan, besplatan i
neogranicen onlajn pristup svim clancima poslije njihovog onlajn objavljivanja. Korisnici
mogu besplatno da preuzmu, ¢itaju, kopiraju i Stampaju kompletne tekstove svih radova ili
da ih koriste za svaku drugu zakonom dozvoljenu svrhu, bez prethodnog odobrenja izdavaca
ili autora.

Ne postoji naknada za podnosenje ¢lanka, za obradu ¢lanka, za recenziju, ni naknada za pris-
tup objavljenim ¢lancima.

Uslovi. Casopis Biomedicinska istraZivanja objavljuje samo radove koji nisu ranije objavljeni u
gjelosti ili djelimic¢no, osim u obliku saZetka, i koji nisu istovremeno podnijeti za objavljivanje
nekom drugom casopisu.

Opsta pravila

Tekst ¢lanka pisati jasno i jezgrovito sa izbjegavanjem nepotrebnih opSirnosti na srpskom jezi-
ku, latinicom ili engleskom jeziku sa kratkim sadrZajem, obavezno i na srpskom i na engles-
kom jeziku. Zbog bolje dostupnosti i vece citiranosti, autorima se preporucuje da radove svih
oblika predaju na engleskom jeziku. Originalni radovi, prethodna ili kratka saopstenja, prikazi
bolesnika ili slucajeva, pregledni radovi i aktuelne teme, publikuju se iskljuc¢ivo na engleskom
jeziku, a ostale vrste radove se mogu publikovati i na srpskom jeziku samo po odluci Ured-
nistva. Skracenice koristiti izuzetno i to samo za veoma duge nazive hemijskih supstancija ili
za nazive koji su poznati kao skracdenice (npr. AIDS, DNK, itd). Ne mogu se skracivati nazivi
simptoma i znakova, kao i imena bolesti, anatomske ili histoloSke osobenosti. Koristiti mjere
metrickog sistema u skladu sa Internacionalnim sistemom jedinica, a za lijekove genericka
imena, dok se uredaji oznacavaju trgovackim nazivima, pri ¢emu je ime i mjesto proizvodaca
u zagradi.

Tekst rada kucati u programu za obradu teksta Word, sa dvostrukim proredom, iskljuci-
vo fontom Times New Roman i veli¢inom slova 12. Sve margine podesiti na 25 mm, veli¢inu
stranice na A4, a tekst kucati sa lijevim poravnanjem i uvlacenjem svakog pasusa za 10 mm,
bez dijeljenja rijeci.

Stranice numerisati redom u okviru donje margine pocev od naslovne strane. Podaci o
koris¢enoj literaturi u tekstu se oznacavaju arapskim brojevima u uglastim zagradama - npr.
[3, 4] i to onim redoslijedom kojim se pojavljuju u tekstu.

Za izradu grafickih priloga koristiti standardne graficke programe za Windows, iz pro-
gramskog paketa Microsoft Office (Excel). Kod kompjuterske izrade grafika treba izbjegavati
upotrebu boja i sjencenje pozadine.



Uz rukopis clanka potrebno je priloZiti izjavu sa potpisima svih autora da clanak nije
ranije objavljivan, niti se trenutno razmatra njegovo objavljivanje u drugom casopisu - publik-
aciji. Svi prispjeli radovi upucuju se na anonimnu recenziju kod dva recenzenta, strucnjaka iz
odgovarajuce oblasti. Radovi se ne honorisu, niti se vracaju.

Zahvalnica

Navesti sve one koji su doprinijeli stvaranju rada, a ne ispunjavaju mjerila za autorstvo, kao
$to su osobe koje obezbjeduju tehni¢ku pomo¢. Finansijska i materijalna pomoc u obliku spon-
zorstva, stipendija, poklona, opreme, lijekova i drugog, treba, takode, da bude navedena. Ne
stavljaju se plac¢ene usluge, npr. strucni prevodi na engleski jezik.

Propratno pismo mora sadrzati datum slanja, naslov rukopisa i informacije o prethodnoj pu-
blikaciji ili prethodnom odbijanju od strane drugog casopisa. Ako je rukopis prethodno od-
bio drugi casopis, autori treba da opisu kako se poboljSao od trenutka odbijanja. Takode je
potrebno dostaviti kopije svih dozvola za: reprodukovanje prethodno objavljenog materijala,
upotrebu ilustracija i objavljivanje informacija o poznatim ljudima ili imenovanje ljudi koji su
doprinijeli izradi rada.

Plagijarizam

Od 25. septembra 2018. godine svi rukopisi se podvrgavaju provjeri na plagijarizam/autopla-
gijarizam preko iThenticate, a od 2021. godine i preko SCIndeks Assistant — Cross Check (iThen-
ticate). Posebna paznja se posvecuje rukopisima za koje se sumnja da su plagirani u skladu
sa dijagramima toka COPE (http://publicationethics.org/resources/flovcharts) i smjernicama
ICMJE. Radovi kod kojih se dokaZze plagijarizam/autoplagijarizam bice odbijeni.

Obim rukopisa

Obim rukopisa (ne racunajuci kratak sadrzaj i spisak literature) za pregledni rad moze iznositi
najvise dvanaest strana, za originalni rad deset strana, za stru¢ni rad i rad iz istorije medicine
osam strana, za prethodna saopStenja Cetiri strane, a za izvjeStaj, prikaz knjige i pismo dvije
strane, a za prikaz slucajeva (bolesnika) do Sest strana.

Dijelovi rada: naslovna strana, kratak sadrZaj sa klju¢nim rije¢ima, tekst rada, literatura, pri-
lozi (tabele, grafikoni, slike).

Originalni i stru¢ni radovi treba da imaju sljede¢e podnaslove: Uvod (Cilj rada navesti kao
posljednji pasus Uvoda), Metod rada, Rezultati, Diskusija, Zakljucak, Literatura.

Pregledni rad cine: Uvod, Odgovarajuc¢i podnaslovi, Zakljucak, Literatura. Pregledni rad
mora da sadrzi najmanje 5 radova autora ¢lanka iz uze oblasti iz koje je rad.

Prikazi bolesnika ili slucaja ¢ine: Uvod (Cilj rada navesti kao posljednji pasus Uvoda), Prikaz
bolesnika, Diskusija, Literatura. Za ostale vrste radova saZetak nema posebnu strukturu.

Priprema rada

Radove pripremati u skladu sa Vankuverskim dogovorom (V izdanje, revizija iz 1997. godine)
postignutim na inicijativu Medunarodnog komiteta urednika medicinskih casopisa (Internati-
onal Committee of Medical Journals Editors) Uniform Requirements for Manuscripts Submitted to
Biomedical Journals: www.icmje.org - http://www .icmje.org/urm_full.pdf.

Naslovna strana

Na posebnoj stranici, prvoj stranici rukopisa, treba navesti sljedece:



* naslov rada bez skracenica;

* puna imena i prezimena autora bez titula indeksirana brojevima;

¢ zvani¢ni naziv ustanova u kojima autori rade i mjesto, i to redoslijedom koji odgovara
indeksiranim brojevima autora;

* na dnu stranice navesti ime i prezime autora sa kojim ¢e se obavljati korespondencija,
njegovu adresu, kontakt telefon i e-mail adresu;

* na ovoj stranici, po Zelji autora navesti izvore finansiranja, kao i izjave zahvalnosti.

Kratak sadrzaj (apstrakt) i kljucne rijeci. Uz originalni nauc¢ni rad, saopstenje, pregledni
strucni i rad iz istorije medicine treba priloziti na posebnoj stranici kratak sadrzaj do 250 rijeci.
U njemu se navode ciljevi i metod rada, glavni rezultati (ako je moguce navesti brojcane podatke i
njihovu statisticku znacajnost) i osnovni zakljuéci rada. Na kraju nabrojati klju¢ne rijeci ili krace
fraze (3 do 5) bitne za brzu identifikaciju i klasifikaciju ¢lanka. Ukoliko postoji mogucnost,
za izbor kljucnih rijeci treba koristiti Medical Subject Headings —MeSH (http://[www.nlm.nih.gov/
mesh). Preporucuje se da rijeci iz naslova ne budu koriscenje za kljucne rijeci.

Naslov rada, puna imena i prezimena autora, nazive ustanova, kratak sadrzaj (apstrakt) i
kljucne rijeci na engleskom jeziku

Na posebnoj stranici otkucati naslov rada, puna imena i prezimena autora, nazive ustanova,
apstrakt i kljucne rijec¢i na engleskom jeziku, ukoliko je rad napisan na srpskom jeziku. (Za
radove napisane na engleskom jeziku osim kratkog sadrzaja na engleskom jeziku potreban je
i kratak sadrZaj na srpskom jeziku).

Prilozi su tabele, slike (fotografije), crtezi (sheme, grafikoni), kojih moze biti ukupno Sest. Sva-
ki prilog se dostavlja kao poseban dokument, obiljeZen na isti nacin kao u tekstu. Ako su
tabele, grafikoni, sheme ili slike ve¢ objavljeni, navesti originalni izvor i priloziti pisano odo-
brenje autora za njihovo koriséenje.

Tabele. Svaka tabela se kuca na posebnoj stranici. Tabele se oznacavaju arapskim brojevima
prema redoslijedu navodenja u tekstu. Naslov tabele prikazuje njen sadrZaj i kuca se iznad
tabele. KoriS¢ene skracenice u tabeli obavezno objasniti u legendi tabele. Tabele raditi iskljuci-
vo u programu Word, kroz meni Table-Insert-Table uz Uputstvo autorima definisanje tacnog
broja kolona i redova koji ¢e ¢initi mreZu tabele.

Slike (fotografije). Priloziti samo kvalitetno uredene fotografije u crno-bijeloj tehnici i to u
originalu. Na poledini svake slike zalijepiti naljepnicu sa njenim rednim brojem, imenom au-
tora i oznacenim vrhom slike. Naslov slike otkucati na posebnom listu.

Crtezi (sheme, grafikoni). Grafikoni treba da budu uradeni i dostavljeni u programu Excel,
a zatim linkovani u Word-ov dokument gdje se grafikoni oznacavaju arapskim brojevima po
redoslijedu navodenja u tekstu. Naslove grafikona i legendu za svaki crtez napisati na poseb-
nom listu.

Literatura. Kuca se na posebnoj stranici, s dvostrukim proredom, sa arapskim brojevima pre-
ma redoslijedu navodenja u tekstu. Broj referenci ne bi trebalo da bude vedci od 30, osim u
preglednom radu u kome je dozvoljeno da ih bude do 50. Oko 80% citata treba da budu origi-
nalni radovi, a ostalo mogu da budu knjige, poglavlja u knjigama ili pregledni radovi. Vec¢ina
citiranih naucnih clanaka ne treba da bude starija od pet godina, a citiranje saZetaka treba izb-
jegavati. Reference se citiraju prema tzv. Vankuverskim pravilima (Vankuverski stil). Koristiti
skracene nazive ¢asopisa po ugledu na , Index Medicus”.



Primjeri citiranja:

Clanak u Casopisu:

Jasselon J, Kuser BY, Wier MR. Hepatitis B surface antigenemia in a chronic hemodialysis pro-
gram. Am ] Kidney Dis 1987;9(6):456-61.

Navode se imena najvise Sest autora, a ako ih je vise, iza Sestog se dodaje ,, i saradnici”, odnos-
no et al.” ukoliko je referenca napisana na engleskom jeziku.

Poglavlje u knjizi:

Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid tumors. In: Vo-
gelstein B, Kinzler KW, editors. The genetic basis of human cancer. New York: Mc-Graw-Hill;
2002. p. 93-113.

Knjiga:
Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Medical microbiology. 4th ed. St. Louis:
Mosby; 2002.

Clanak s kongresa ili sastanka:

Vukovié¢ B, Seguljev Z, Virusni hepatitisi — aktuelan epidemioloski problem 32. Dani preven-
tivne medicine. Ni$, 1998. Zbornik rezimea. Institut za zastitu zdravlja, Nis, 1998; 51-64.

Disertacija:
Radosavljevi¢ V. Faktori rizika za nastanak malignih tumora mokrac¢ne besike. Doktorska dis-
ertacija. Univerzitet u Beogradu, 1999.

Clanak za asopis u elektronskom formatu:

Abood S. Quality improvement initiative in nursing homes: the ANA acts in an advisory role.
Am ] Nurs [serial on the Internet]. 2002 Jun [cited 2002 Aug 12];102(6):[about 3 p.]. Available
from: http://www.nursingworld.org/AJN/2002/june/Wawatch.htm

web stranica na internetu:

Cancer-Pain.org [homepage on the Internet]. New York: Association of Cancer Online Re-
sources, Inc.; c2000-01 [updated 2002 May 16; cited 2002 Jul 9]. Available from: http://www.
cancer-pain.org/.

Slanje rukopisa. Rukopis rada i svi prilozi uz rad dostavljaju se iskljucivo elektronski preko
sistema za prijavljivanje na internet stranici https://aseestant.ceon.rs/index.php/bioistr

Napomena. Rad koji ne ispunjava uslove ovog uputstva ne moze biti upucen na recenziju i
bice vracen autorima da ga dopune i isprave. Pridrzavanjem uputstva za pripremu rada znat-
no Ce se skratiti vrijeme cjelokupnog procesa do objavljivanja rada u ¢asopisu, Sto ¢e pozitivno
uticati na kvalitet clanaka i redovnost izlaZenja casopisa.

Za sve dodatne informacije, molimo da se obratite na adresu i broj telefona:
Univerzitet u Istocnom Sarajevu

Medicinski fakultet, Foca

UL Studentska 5, 73300 Foca

e-mail: biomedicinskaistrazivanja@yahoo.com

tel: 058/210-420; fax: 058/210-007

Uredivackom odboru casopisa ..Biomedicinska istrazivanja”
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the complete texts of all papers free of charge or use them for any other purpose permitted by
law, without the prior approval of the publisher or author.

There is no fee for submitting an article, for processing an article, for reviewing, or a fee for
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