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Husref Tahirović

Editorial 
Acta Medica Academica 2013;42(1):1-3

DOI: 10.5644/ama2006-124.64

Towards the end of last year, on 20.11.2012, 
we were informed that our journal Acta 
Medica Academica (AMA) had been select-
ed, from the first issue published in 2012, 
for indexation in Medline/PubMed. The an-
nouncement arrived only six months after 
our first application. 

This success comes after six years’ hard 
work by the new editorial board of the jour-
nal. Although the AMA journal, as the suc-
cessor to the journal Radovi, has a tradition 
longer than forty years (Volume 41), the re-
vamping of the journal in 2006 in line with 
the guidelines of the Uniform Requirements 
for Manuscripts  Submitted to Biomedical 
Journals of the International Committee 
of Medical Journal Editors (ICMJE) (1, 2) 
required sweeping changes. This practically 

meant that the journal set out on a path on 
which it was necessary to overcome all the 
difficulties faced by a new journal (3, 4), in an 
environment, which may with justification be 
seen to be a small scientific community. 

With the new concept of publication, 
the journal was meant first of all to achieve 
regularity in publication, as at that time it 
had not been published for two years. It was 
necessary to affirm the journal and its work 
concept and “seek out” manuscripts for pub-
lication, in the full meaning of those words. 

I would like to mention with much grati-
tude those who, together with me, have been 
doing this work with dedication from the 
very beginning. The former editors of the 
Croatian Medical Journal made a significant 
contribution to the affirmation of our jour-
nal in Croatia: Prof. Dr. Ana Marušić and 
Prof. Dr. Matko Marušić. A certain number 
of their articles, and articles sent to the edito-
rial board thanks to their recommendation, 
have been published in the AMA journal. 
They have supported the journal with advice 
and in many areas in terms of their exper-
tise, and technical and organization details. 

Members of the Bosnian-Herzegovinian 
American Academy of Arts and Sciences – 
BHAAAS have also contributed to the af-
firmation of the journal in the United States 
of America. By publishing their own articles 
and encouraging their colleagues to pub-
lish their articles in our journal, they have 
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contributed to the better quality and richer 
content of the latest issues of AMA. In this 
regard, the most significant contributions 
came from Prof. Dr. Gordan Srkalović, Dr. 
Emir Festić and Dr. Ognjen Gajić. 

The following also contributed to the 
affirmation of the journal in their own set-
tings: Doc. Dr. Nermina Arifhodžić from 
Kuwait, Prof. Dr. Adnan Čustović and Prof. 
Dr. Predrag Slijepčević from England, Prof. 
Dr. Bogdan Bošković from Serbia, and Doc. 
Dr. Mojca Sajko Čižek from Slovenia. They 
also improved the quality of the journal sig-
nificantly by sending in their own articles. 
Indeed, the greatest contribution to achiev-
ing this success came from the authors of 
the articles we published, since they could 
have published the articles they published in 
AMA in more respected journals.

How have we worked?
In the last six years a significant activity of 
AMA has been individual work with young 
authors who thus have had the opportunity 
to learn about writing skills and the medical 
publishing process. Members of the editorial 
board of AMA do not reject poorly written/
prepared manuscripts with relevant themes 
and/or interesting core data, but repeatedly 
correct them in close cooperation with the 
authors (‘pre-review’) until they are ready 
for the international review process.

All manuscripts submitted to AMA un-
dergo “double-blind” peer review. They are 
reviewed by at least three reviewers. In the 
first round of peer reviewing, a majority of 
reviewers must recommend at least publi-
cation with revisions for the authors to be 
invited to resubmit their revised articles. In 
the second round, a majority of the original 
peer reviewers must recommend publica-
tion of the article as it stands. The editors 
retain final discretion over publication of all 
articles. Every manuscript accepted for pub-
lication is proofread by a lecturer whose na-
tive language is English.

AMA was the first journal in Bosnia and 
Herzegovina to introduce mandatory check-
ing of all submissions for text similarity us-
ing CrossCheck. Two members of our edito-
rial team have engaged successfully in pla-
giarism research. As a result of this work we 
discovered three plagiarized manuscripts. 
Also AMA is the first journal in the coun-
try which informs the public about the best 
publications by domestic authors in interna-
tional journals.

The academic community have liked the 
column, which may increase the journal’s 
visibility. We opted for visibility rather than 
for profit, because we judged that our read-
ership is not willing or able to pay access to 
the e-version of the journal. For this very 
reason, we declined offers to join the com-
mercial electronic package of prestigious 
journals. 

One of the reasons why the AMA journal 
was only a biannual is the rather low number 
of articles that we received for consideration 
due to the fact that authors want to publish 
in journals indexed in respectable bases, as 
well as due to the fact that AMA is known as 
a journal with strict and harsh criteria with 
respect to the article review process. Now, 
after being indexed in Medline/PubMed we 
hope that we will receive a larger number of 
articles and that this will enable us to gradu-
ally increase the frequency of publication of 
the journal.   

What does the future hold?
In the near future we will retain the cur-
rent concept of editing the journal. We are 
also planning to improve our current co-
operation with national and foreign scien-
tific institutions and experts in the field of 
biomedicine, to ensure that the journal will 
continue to be a form of school for young re-
searchers from BH in scientific research and 
publication, to make it possible for the jour-
nal, in terms of content, to become part of 
the professional literature used by its read-
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ers in their everyday work, to improve the 
availability of the published articles on an 
international level, increase the frequency of 
publication of the journal and achieve more 
indexations.  

Conclusion

In realization of the new concept of the jour-
nal we have used our own, but also other 
people’s experience. Together with the re-
viewers, we have helped those authors who 
have needed it in their research and in writ-
ing articles. All this has, in a relatively short 
period of time, had a significant impact on 
the quality of the journal, and has made it 
possible for us to have today a journal that 
is indexed in Medline/PubMed – the most 
important and the largest world index base 
of biomedical data. Indexation in such a rel-
evant index base means that access to com-
plete articles published in our journal and 
bibliographic and abstract data from those 
articles will be free of charge. This will mean 
that the interest of researchers from the near 

and further surroundings, but also the en-
tire world, in the AMA journal will be even 
greater.  

Conflict of interest: The author declares that he has 
no conflict of interest. 
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Objective. To explore which health care and other support services 
people exposed to traumatic events related to the war use, how help-
ful they perceive them in the course of their post-war adaptation and 
whether utilization and perceived usefulness depend on the mental 
health status of participants. Methods. A community sample of 3304 
adults exposed to at least one war-related traumatic event was ran-
domly selected in different regions in the former Yugoslavia. A spe-
cifically designed instrument, the Matrix for the Assessment of Com-
munity and Healthcare Services, was used to record service utilization 
and their perceived usefulness. The mental health status of participants 
was assessed using the Mini International Neuropsychiatric Interview. 
Results. Primary health care was the most frequently used type of ser-
vice (80.5%). Services providing help with leisure activities, social sup-
port and social contacts were perceived as most helpful. Participants 
with current post-traumatic stress disorder used all types of health 
care services and employment support services significantly more of-
ten than participants without mental disorders and participants with 
other mental disorders. They were more satisfied with primary health 
care services than participants without mental disorders and less satis-
fied with financial and material support services as compared to par-
ticipants with other mental disorders. Conclusions. The frequency of 
utilization of different types of services varies greatly in war affected 
communities. Medical services are widely used and therefore have a 
central role in the care provision following a war. Services providing 
help with leisure activities and social support are most appreciated and 
may be more widely established.  

Key words: Survivors of war, Support services utilization, PTSD. 

Introduction

War and war traumatization have a negative impact on 
many aspects of human functioning, from different as-
pects of social life to physical and mental health. The ef-
fects of war can last long after the war has ended (1-3). 
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ex-Yugoslavia until 2001, resulting in a large 
number of human victims and causing con-
siderable mental health problems, material 
damage, and migrations of the population 
(24, 25). The capacity of the formerly well-
developed and accessible local health struc-
tures (26-28) was significantly reduced. As a 
priority, international assistance supported 
the local health system in ex-Yugoslavia by 
strengthening primary health care and pro-
viding necessary supplies to hospitals and 
health centres (26). A range of services and 
activities were organized during and after 
the war, aimed at helping people. Many of 
the services were provided within existing 
governmental organizations, and some were 
established by various NGOs, which had not 
previously existed in the countries of former 
Yugoslavia (9, 29).  

In this study, we examined the utiliza-
tion as well as the perceived usefulness of 
services provided not only in the combat-
related PTSD population but also in wider 
war-affected community samples. The pri-
mary objective of this study was to explore 
which health care and other support ser-
vices war-affected people use and how help-
ful they perceive them to be in the course of 
their post-war adaptation. A second objec-
tive was to examine whether there is a dif-
ference in frequency of use and perception 
of the usefulness of certain types of services 
depending on the mental health status of 
participants. 

Methods 

The research was a part of a larger epide-
miological study entitled ”Components, Or-
ganization, Costs and Outcomes of Health 
Care and Community Based Interventions 
for People with Posttraumatic Stress Follow-
ing War and Conflict in the Balkans” (CON-
NECT). The study was conducted in five 
sites in the Balkans (Serbia, Croatia, Bosnia 
and Herzegovina, Macedonia and Kosovo). 

Tanja Frančišković et al.: Health care in the Balkans 

War survivors need organized forms of help 
in many domains of their lives, from ac-
commodation support, to support in over-
coming traumatic experiences. Depending 
on the context, societies after war usually 
respond by setting up various forms of in-
terventions and services aimed at meeting 
needs and supporting the traumatized pop-
ulation (4-7).

Providing accommodation and meet-
ing basic human needs is considered to be 
of primary importance (7-11). However, 
there are various concepts of defining pri-
orities, forms of help and ways of organiz-
ing the provision of services needed in war 
and post-war environments. These concepts 
arise from various theories on the mental 
health effects of war traumatization (12-14). 

Studies on the long-term utilization of 
these services are relatively scarce. The ex-
isting studies have mostly been carried out 
on veteran populations, with the focus on 
health care utilization (15-17). Measures of 
quality assessment, (i.e. usefulness of pro-
grammes and services) were not adequately 
defined (18) and conducted by service pro-
viders; consequently, there is a lack of infor-
mation on which services are perceived as 
the most useful by the users themselves. 

The negative impact of traumatic stress 
on overall health status has been well doc-
umented. Several studies have identified a 
positive association between combat related 
post-traumatic stress disorder (PTSD) and 
increased healthcare utilization (19-22). 
Kartha et al (23) found that trauma expo-
sure was associated with greater mental 
healthcare utilization among patients pre-
senting to primary care clinics, and the ex-
istence of PTSD explained only part of this 
association.  

The war that started in 1991 after the 
disintegration of Yugoslavia was the larg-
est military confrontation in Europe after 
the World War II. War activities of different 
intensity and duration were taking place in 
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Details on the rationale, methodology and 
other findings of CONNECT have been 
published elsewhere (30). 

Participants 

We selected households for interviews in 
each of the Balkan sites based on a combi-
nation of regional clusters and random walk 
technique. First, we determined all the ad-
ministrative units (regions, counties) that 
were exposed to the war and then randomly 
selected approximately 20% of these units. 
Of each of the selected administrative units, 
we randomly chose three towns, with a min-
imum of 3,000 inhabitants, for the inter-
views. The researchers randomly selected an 

address as a starting point for the interviews 
and then selected every fourth household 
from the random starting point.  

The interviews were carried out with 
adults in the identified households whose 
birthday was the closest to the date of the 
interview and who met all the inclusion 
criteria. If the potential participant was 
not present, the researchers returned to the 
household at different times of the day and/
or different days of the week. When, even af-
ter three visits, no contact was established, 
the researchers selected another household 
following the same procedure.   

The inclusion criteria were the follow-
ing: participants were born in the former 
Yugoslavia, were between 18 and 65 years of 

Table 1 Socio-demographic characteristics of the sample

Characteristics
Without disorder Current PTSD Other mental 

disorders Total

n (%) n (%) n (%) n (%)

Number of participants 1724 (52.2) 665 (20.1) 915 (27.7) 3304 (100)

Women 868 (48.8) 355 (20.0) 554 (31.2) 1777 (53.2)

Education level

No education/primary school 456 (26.4) 256 (38.5) 295 (32.2) 1007(30.5)

Secondary school 862 (50.0) 312 (46.9) 439 (48.0) 1613 (48.8)

Higher 406 (23.6) 97 (14.6) 181 (19.8) 684 (20.7)

Total 1724 (100) 665 (100) 915 (100) 3304 (100)

Marital status

Married/cohabiting 1250 (72.5) 460 (69.2) 613 (67.0) 2323 (70.3)

Single 341 (19.8) 82 (12.3) 181 (19.8) 604 (18.3)

Divorced 62 (3.6) 60 (9.0) 58 (6.3) 180 (5.4)

Widowed 71 (4.1) 63 (9.5) 63 (6.9) 197 (6.0)

Total 1724 (100) 665 (100) 915 (100) 3304 (100)

Employment status

Employed 734 (42.5) 164 (24.7) 294 (32.1) 1192 (36.1)

Unemployed 724 (42.0) 339 (51.0) 473 (51.7) 1536 (46.5)

Retired 182 (10.6) 149 (22.4) 104 (11.4) 435 (13.1)

Educated/trained 84 (4.9) 13 1.9) 44 (4.8) 141 (4.3)

Total 1724 (100) 665 100) 915 (100) 3304 (100)

Age of participants
Mean ± SD Mean ± SD Mean ± SD Mean ± SD

42.5 (12.0) 41.5 (12.1) 45.6(10.9) 42.5(12.0)
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age on the day of the interview, had been ex-
posed to at least one war-related traumatic 
event and had been at least 16 years old at 
the time of the last war-related traumatic 
event. Mental retardation and/or organically 
caused mental disturbances were exclusion 
criteria. The potentially traumatic experi-
ence was established using a screening list 
containing 20 stressful events that people 
may have experienced during wartime (e.g. 
shelling, sexual assault, or combat). Partici-
pants gave written informed consent for the 
interviews.

Across all sites 70.1% of the eligible par-
ticipants were interviewed. Of 5,330 people 
contacted, 603 (11.3%) did not meet the in-
clusion criteria and 1414 (26.5%) refused 
to participate. The final sample consisted 
of 3304 participants (62.0%). The average 
age of participants was 42.5±12.0 years. Ba-
sic socio-demographic characteristics are 
shown in Table 1.

Instruments and procedure  

The data were obtained through face-to-face 
interviews conducted in the native language 
of the participants from January 2005 to No-
vember 2006. The interviews were done at 
places according to participants’ preferences 
– in their homes, community organizations, 
or research center facilities.

The research teams consisted of quali-
fied psychologists and psychiatrists. They 
were all trained in using the assessment in-
struments. The socio-demographic charac-
teristics of participants, including, age, sex, 
education level, employment status, marital 
and housing status and information relating 
to war experience (active or passive partici-
pation in the war, staying at home or being 
a refugee) were obtained from a short struc-
tured questionnaire. 

The utilization of health care and other 
support services were assessed using the 
Matrix for the Assessment of Community 

and Healthcare Services (MACSI) – an in-
strument developed within the CONNECT 
project. The instrument records details of 
utilization of health care and a wide range 
of specific and non-specific forms of help 
(30). It records details of services and forms 
of help specific for war and post-war periods 
(accommodation in refugee camps, home 
reconstruction, humanitarian aid, PTSD 
treatment programs, compensations and 
benefits, etc.). 

The MACSI is structured in the form of 
nine tables, each of which stands for a catego-
ry of services/forms of help: Primary health 
care, Mental health care,  Specialist physical 
health care, Accommodation support, Em-
ployment support,  Leisure activities – social 
contacts, Financial and material help, Legal 
support, Informing and advocacy, 

The categories contain details on services 
used by participants from the beginning of 
the war (for instance, a visit to the family 
doctor, psychotherapy, a surgery operation, 
humanitarian aid in form of food or clothes, 
material for house reconstruction, etc.) until 
the present date. They also contain informa-
tion about the year when a service was used 
for the first time, the number of times it was 
used and the period of use (if applicable). 
Finally, participants rated the usefulness of 
each service or intervention on a 10-point 
scale (1 – not helpful at all, 10 – very helpful).

Mental health status of the participants 
was assessed using the Mini International 
Neuropsychiatric Interview (MINI) (31). 
The MINI is a short, structured, diagnostic 
interview based on the Diagnostic and Sta-
tistical Manual of Mental Disorders (DSM) 
IV (32). It is divided into modules, each cor-
responding to a diagnostic category with 
DSM Axis-I disorders (32). Modules con-
sist of precise questions about psychologi-
cal problems or symptoms, and the clini-
cal assessment consists of evaluation of the 
participants’ answers in terms of clinically 
relevant dimensions (ie, time frame, fre-
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quency, severity). Clinical judgment of each 
symptom is then registered in the form of 
yes (symptom was clinically relevant) or no 
(symptom was not clinically relevant) an-
swers. At the end of each module there is a 
diagnostic frame, which documents if the 
diagnostic criteria were met for each dis-
order. Compared with more extensive and 
time-consuming clinical interviews (such as 
the Structured Clinical Interview for DSM 
Disorders), MINI has similar metrical char-
acteristics and satisfying levels of sensitivity 
and specificity (31, 33).

Statistical analysis

The results are shown in the form of frequen-
cies (percentages) and arithmetic means 
± standard deviations. We first conducted 
descriptive statistical analysis of the socio-
demographic characteristics of the sample, 
and then presented the frequency of utiliza-
tion of a particular service category. Due to 
the large number of missing data (e.g., the 
number of visits to the physician, duration 
and period of treatment, etc.), the utiliza-
tion of particular services was assessed in 
terms of dichotomous outcomes (“used” 
or “did not use” a particular service). The 
variables of service categories were also di-
chotomized. If the respondent used at least 
one service from a particular group of ser-
vices, the category was coded as “used” (e.g., 
if the respondent visited the cardiologist, 
the “specialist physical health care” catego-
ry was coded as 1, i.e. “used”). In order to 
test differences in the frequency of use and 
the perceived usefulness of certain services 
according to the mental health status, the 
participants were divided into three groups: 

current PTSD, other mental disorders, or 
without disorders. To test the differences in 
frequency of use among the three groups, 
the chi square test was preformed.  One-way 
analysis of variance was used to test the dif-
ference in perceived satisfaction, followed by 
the Scheffe post-hoc test in order to test the 
significance of differences between the three 
groups. Statistical analyses were performed 
using the Statistical Package for the Social 
Sciences, version 11.0 (SPSS Inc., Chicago, 
IL, USA). The significance level was set at 
p<0.05.

Results
The frequency of services used and 
perceived usefulness

People exposed to traumatic events related 
to the war used a wide range of services 
during and after the war, as summarized in 
Table 2. Primary health care and specialist 
physical health care were the most frequent-
ly used forms of help. The frequency of using 
other forms of interventions varied widely. 
Participants found health care services and 
help with leisure activities, social support 
and contact the most helpful.

Participants suffering from PTSD were sig-
nificantly more likely to use support in employ-
ment and all types of health care interventions 
compared to the other participants (Table 2). 
The Scheffe post-hoc test showed that partic-
ipants with PTSD were significantly more sat-
isfied with the interventions of primary health 
care compared to participants without a mental 
disorder, and reported significantly lower satis-
faction with financial and material support com-
pared with the participants with other mental 
disorders (Table 3).
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Table 2 Differences in the frequency of utilization of services according to mental status (current 
PTSD, other mental disorders, or without disorders) of participates assessed 

Service categories Groups

Utilization of services

Chi squareYes No Total

n (%) n (%) n (%)

Primary health care

Without disorders 1345 (78.0) 379 (22.0) 1724 (100.0)

p <0.05
Current PTSD 570 (85.7) 95 (14.3) 665 (100.0)

Other mental disorders 745 (81.4) 170 (18.6) 915 (100.0)

Total 2660 (80.5) 664 (19.5) 3304 (100.0)

Mental health care

Without disorders 242 (14.0) 1482 (86.0) 1724 (100.0)

p <0.05
Current PTSD 175 (26.3) 490 (73.7) 665 (100.0)

Other mental disorders 166 (18.1) 749 (81.9) 915 (100.0)

Total 583 (17.6) 2721 (84.2) 3304 (100.0)

Specialist physical 
health care

Without disorders 959 (55.6) 765 (44.4) 1724 (100.0)

p <0.05
Current PTSD 456 (68.6) 209 (31.4) 665 (100.0)

Other mental disorders 554 (60.5) 361 (39.5) 915 (100.0)

Total 1969 (59.5) 1335 (40.4) 3304 (100.0)

Accommodation 
support

Without disorders 468 (27.1) 1256 (72.9) 1724 (100.0)

NS
Current PTSD 203 (30.5) 462 (69.5) 665 (100.0)

Other mental disorders 231 (25.2) 684 (74.8) 915 (100.0)

Total 902 (27.3) 2402 (72.7) 3304 (100.0)

Employment 
support

Without disorders 295 (17.1) 1429 (82.9) 1724 (100.0)

p <0.05
Current PTSD 136 (20.5) 529 (79.5) 665 (100.0)

Other mental disorders 138 (15.1) 777 (84.9) 915 (100.0)

Total 569 (17.2) 2735 (82.8) 3304 (100.0)

Leisure, social 
support and 
contacts

Without disorders 127 (7.4) 1597 (92.6) 1724 (100.0)

NS
Current PTSD 54 (8.1) 611 (91.9) 665 (100.0)

Other mental disorders 64 (7.0) 851 (93.0) 915 (100.0)

Total 245 (7.4) 3059 (92.6) 3304 (100.0)

Financial and 
material support

Without disorders 690 (40.0) 1034 (60.0) 1724 (100.0)

NS
Current PTSD 288 (43.3) 377 (56.7) 665 (100.0) 

Other mental disorders 405 (44.3) 510 (55.7) 915 (100.0)

Total 1383 (41.9) 1921 (58.1) 3304 (100.0)

Legal support

Without disorders 67 (3.9) 1657 (96.1) 1724 (100.0)

NS
Current PTSD 23 (3.5) 642 (96.5) 665 (100.0)

Other mental disorders 32 (3.5) 883 (96.5) 915 (100.0)

Total 122 (3.7) 3182 (96.3) 3304 (100.0)

Informing and 
advocacy

Without disorders 19 (1.1) 1705 (98.9) 1724 (100.0)

NS
Current PTSD 5 (0.8) 660 (99.2) 665 (100.0)

Other mental disorders 10 (1.1) 905 (98.9) 915 (100.0)

Total 34 (1.0) 3270 (99.0) 3304 (100.0)

PTSD = post-traumatic stress disorder; NS = not significant.
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Table 3 Differences in the perceived usefulness of certain categories of intervention between groups 
of participants (current PTSD, other mental disorders, or without disorders) assessed with one-way 
analysis of variance and results of the Scheffe post-hoc test 

SERVICE 
CATEGORIES Groups N M SD F P Scheffe p

Primary health care

Without disorders 1345 7.78 2.25

3.34 0.039*

1stand 2nd group 0.041*

Current PTSD 570 8.06 2.15 1st and 3rd group 0.871

Other mental disorders 745 7.84 2.14
2nd and 3rd group 0.185

Total 2660 7.89 2.18

Mental health care

Without disorders 242 7.91 2.43

2.45 0.087

1stand 2nd group 0.345

Current PTSD 175 8.26 2.34 1st and 3rd group 0.660

Other mental disorders 166 7.69 2.34
2nd and 3rd group 0.093

Total 583 7.95 2.37

Specialist physical 
health care

Without disorders 959 8.10 2.16

1.64 0.194

1stand 2nd group 0.775

Current PTSD 456 8.19 2.08 1st and 3rd group 0.419

Other mental disorders 554 7.95 2.23
2nd and 3rd group 0.214

Total 1969 8.08 2.16

Accommodation 
support

Without disorders 468 6.18 2.83

1.15 0.317

1stand 2nd group 0.624

Current PTSD 203 5.95 2.88 1st and 3rd group 0.370

Other mental disorders 231 5.85 3.02
2nd and 3rd group 0.946

Total 902 6.00 2.91

Employment 
support

Without disorders 295 5.56 3.29

1.52 0.220

1st and 2nd group 0.409

Current PTSD 136 5.10 3.33 1st and 3rd group 0.817

Other mental disorders 138 5.78 3.42
2nd and 3rd group 0.241

Total 569 5.48 3.35

Leisure, social 
support and 
contacts

Without disorders 127 8.41 2.34

0.120 0.887

1st and 2nd group 0.930

Current PTSD 54 8.26 2.51 1st and 3rd group 0.986

Other mental disorders 64 8.47 2.25
2nd and 3rd group 0.893

Total 245 8.38 2.37

Financial and 
material support

Without disorders 690 5.73 2.93

4.02 0.018*

1st and 2nd group 0.674

Current PTSD 288 5.55 2.87 1st and 3rd group 0.080

Other mental disorders 405 6.13 2.71
2nd and 3rd group 0.031*

Total 1383 5.80 2.84

Legal support

Without disorders 67 6.06 3.72

2.27 0.108

1st and 2nd group 0.227

Current PTSD 23 4.54 3.01 1st and 3rd group 0.247

Other mental disorders 32 4.75 3.80
2nd and 3rd group 0.978

Total 122 5.12 3.51

Informing and 
advocacy

Without disorders 19 7.47 2.87

0.238 0.789

1st and 2nd group 0.995

Current PTSD 5 7.63 2.89 1st and 3rd group 0.821

Other mental disorders 10 6.73 3.35
2nd and 3rd group 0.863

Total 34 7.28 3.04

1st group = without disorder; 2nd group = current PTSD; 3rd group = other mental disorder; *p<0.05.
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Discussion 

This study showed that the war-affected 
population used a wide range of organized 
forms of help and services during and after 
the war. Primary health care was the most 
frequently used form of help and overall 
health care services were perceived as more 
helpful compared with other support ser-
vices. However, when specific interventions 
were compared, services providing help 
with leisure activities, social support and so-
cial contacts had the highest average values 
of perceived usefulness.

 Participants with current PTSD were 
significantly more frequent users of all types 
of health care services and employment 
support services than participants without 
mental disorders and participants with oth-
er mental disorders. They were significantly 
more satisfied with primary health care ser-
vices as compared to participants without 
mental disorders, and significantly less sat-
isfied with financial and material support 
services as compared with participants with 
other mental disorders. 

The study used strict selection criteria 
and a rigorous probabilistic sampling meth-
od. However, it also has several limitations. 
Since this is a retrospective study covering 
a long period of time (in some countries up 
to 15 years), many data are missing simply 
because the participants could no longer re-
member all events (for instance, the number 
of visits to the doctor, medications they had 
been taking, the sum of financial support 
they received, etc). Furthermore, it is very 
likely that some of the data were not accurate 
due to memory bias. This may imply that the 
frequency of utilization of some or all ser-
vices has been underestimated, which would 
put the data established in this study at the 
lower end of the true service utilization.

The frequency of utilization of primary 
health care services was 80.5%, followed by 
specialist physical health care with 59.5% 

utilization. In the five countries of the for-
mer Yugoslavia, the primary health care 
system was relatively well developed and or-
ganized, and therefore more accessible than 
other forms of help (34, 35). Furthermore, 
the primary health care system has a gate 
keeping function of referring patients to 
other specialist health care systems so that 
patients intending to receive specialist care 
still need to see a primary care doctor first. 
Bearing in mind that primary health care 
in the region functioned continuously even 
during the most difficult periods of the war, 
it may have been the safest and most reliable 
service to obtain some form of help (36). 
The frequent utilization and high apprecia-
tion of the usefulness of health care services 
demonstrate the importance of a function-
ing health care system in war and post-war 
conditions.

The relatively unfavorable perception of 
the usefulness of services helping with ac-
commodation and employment, and of fi-
nancial support might reflect that the pro-
vider organizations of services had not been 
prepared and equipped to cope with the ex-
traordinary challenges they faced at the be-
ginning of the war. Besides, compared to the 
health care system, which had a well estab-
lished funding arrangement, organizations 
providing other services lacked the material 
resources to provide better and more popu-
lar support.

 Services providing help with leisure ac-
tivities, social support and social contacts 
were used by a relatively small number of 
participants. These services were mostly or-
ganized by NGOs through projects initiated 
and funded from abroad, and their number 
was therefore limited (5, 37). One reason 
for the highest perceived usefulness of such 
services may be that they were seen as an 
increased social support and expansion of 
social networks (5).

The highly perceived usefulness of this 
type of service may indicate their impor-
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tance for recovery from war traumatiza-
tion. This is inconsistent with the opinion of 
some professionals that the role of commu-
nity-based services is less important or even 
ineffective (6). In any case, we should take 
the perceived usefulness of these services 
into consideration when designing, organiz-
ing and implementing services in the future. 

Legal support, informing and advocacy 
were used by a small number of participants. 
These services were mostly organized by 
governmental organizations, but to a lesser 
extent and only in some areas was the orga-
nization of such services practically feasible. 
Moreover, these services, for the most part, 
did not actively search for people in need 
and had not been commonly used in the 
pre-war period, which might have resulted 
in these services not being recognized by 
potential users. 

The significantly more frequent use of 
health care by persons with PTSD was also 
reported in previous studies (19-22). Due to 
their mental health problems, persons with 
PTSD are more likely to need specialized 
health care, such as psychiatric care. They 
may also have a number of physical com-
plaints that require medical care (38, 39). 
Recent studies have shown a link between 
PTSD and cardiovascular disorders (40, 
41), frequent painful syndromes (42-44), 
increased use of tobacco, alcohol and other 
addictive substances (45) and difficult social 
and family functioning (46), all of which can 
contribute to utilizing primary and special-
ized health services. To avoid the stigmati-
zation associated with seeking help from a 
psychiatrist, individuals with symptoms of 
PTSD may decide to seek help through pri-
mary health care.

Although there is some data on the uti-
lization (22, 39, 47, 48) and treatment cost 
(49) of medical services for people with 
PTSD in the literature, to our knowledge 

patients’ perception of the usefulness of 
such services has not been systematically 
studied. In our study, we found that people 
with PTSD were highly satisfied with the 
health care they received. This might be ex-
plained in the context of the organization of 
the health care system, which can respond 
quickly and efficiently to patients’ needs, un-
like other forms of assistance (primarily ser-
vices providing financial and material sup-
port), where the system is much slower and 
dependent on bureaucratic procedures and 
the various requirements that people have to 
meet before obtaining help. This may have 
led to the dissatisfaction of traumatized peo-
ple with such services.

Conclusion

People exposed to traumatic events related 
to the war from the areas of the former Yu-
goslavia used a broad range of services. The 
frequency of utilization varied significantly, 
but in general, medical services were the 
most frequently used and the participants 
were relatively satisfied with the care pro-
vided. Participants were most satisfied with 
services providing help with leisure activi-
ties and structuring their free time. Whilst 
health care services play a central role in 
providing care to war affected communi-
ties – and are particularly appreciated by 
patients with PTSD – services helping with 
leisure activities and social contacts may be 
more widely established so they can meet 
the needs of people in post-conflict areas. 
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Objective. This study is to define the statistical significance for detec-
tion of ESBL producers by the double disk synergy test and molecular 
test (Check-MDR CT102), microdilution test (VITEK 2 with AES) and 
double disk synergy test (DDST), as well as the microdilution test and 
molecular test. Materials and methods. Phenotypic testing of 55 iso-
lates Enterobacteriaceae (Escherichia coli (14/55), Klebsiella pneumoni-
ae (34/55), Klebsiella oxytoca (3/55) and Proteus mirabilis (4/55) was 
performed by VITEK 2 Compact/AES. When this test showed positive 
results for the ESBL phenotype, then DDST with amoxicillin/clavula-
nate, ceftazidime, cefpodoxime, aztreonam, ceftriaxone and cefoxitin 
disks was performed along with Check-MDR CT102 which identified 
CTX-M, TEM and SHV β-lactamases. Results. Applying the McNe-
mar test, we determined that there was a statistically significant dif-
ference in the results of detection of ESBLs bacteria using DDST com-
pared to molecular methods (95% CI=41.92 to 54.55; p<0.0001), as 
well as a DDST and VITEK 2/AES (95% CI=40.13 to 52.73; p<0.0001). 
We did not find any statistically significant difference in the results 
of detection of ESBL producers using molecular techniques and VI-
TEK 2/AES (CI=-4,43 to 5,36; p=1). Also we did not find any statisti-
cal.. difference between the resistance to cefpodoxime and ceftriax-
one (50/50) compared to the results of molecular tests. Conclusion. 
In routine daily testing, good detection of ESBLs bacteria, especially 
CTX-M can be obtained with phenotypic methods with VITEK 2/AES 
and by DDST with cefpodoxime, and ceftriaksone disks.

Key words: ESBL, DDST, VITEK 2/AES, Check-MDR CT102.

Introduction

Extended spectrum β lactamases (ESBL) are 
a group of enzymes which have the capabil-
ity of hydrolyzing third-generation cephalo-
sporins and aztreonam (but not cephamy-
cins and carbapenems) and which are sen-
sitive to inhibitors such as clavulanic acid, 
sulbactam and tazobactam. They developed 

from point mutation of genes which code 
production of primordial TEM-1, TEM-2, 
or SHV-1 β lactamases with replacement of 
the configuration of amino acids at an active 
site for these enzymes (1). In 1989, Philip-
pon, Labia and Jacoby presented the first 
example where resistance to β-lactam anti-
biotics mediated by β lactamases was a re-
sult of important changes in the spectrum of 
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wells containing clavulanic acid and those 
which do not contain clavulanic acid indi-
cates expression of an ESBL. The ESBL test, 
in combination with the VITEK 2 Advanced 
Expert System (AES), represents a very sen-
sitive methodology for detection of ESBLs 
in clinical isolates. AES indicates possible 
inconsistent results in the antibiogram and, 
using existing knowledge about resistence 
mechanisms and CLSI standards, it indi-
cates a phenotype for each isolate. Examples 
of phenotypes detected by AES are: ESBL, 
AmpC, carbapenemases (metallo or KPC β 
lactamases), as well as co-existing mecha-
nisms of resistence (ESBL and AmpC) in 
the same isolate, where it may be necessary 
to apply molecular detection methods. The 
majority of VITEK 2 results are available on 
the same day that the VITEK 2 card is set 
up and VITEK 2 gives comments about the 
susceptibility test results, which can be used 
as guidelines by a clinician for antibiotic 
therapy. 

Molecular diagnosis of ESBL is per-
formed by the application of various meth-
ods, such as PFGE (pulsed field gel electro-
phoresis), multiplex PCR (polymerase chain 
reaction), sequencing of deoxyribonucleic 
acid (DNA) or pyrosequencing. One of the 
most sensitive methods, which is based on 
multiplex PCR and provides results in 24 
hours, is the Check Points method. The 
principle of the Check Points diagnostic 
system is based on molecular recognition of 
the amplified target DNA sequence and sub-
sequences with universal primers. The test 
uses highly-specific DNA markers neces-
sary for differentiation of “real“ ESBLs from 
non-ESBL variants TEM and SHV. This test 
detects and differentiates genes of different 
CTX-M families of enzymes, as well as SHV 
and TEM. Unlike conventional phenotypic 
methods, this test enables results to be ob-
tained in one day. 

Since results of genotypic testing meth-
ods are a reliable indicator of the existence 

substrates of these enzymes (2). Due to their 
activity, they can hydrolyze a wide range of 
ß-lactam antibiotics, such as penicillins and 
cephalosporins. Besides Klebsiella pneu-
moniae and Escherichia coli, which represent 
the most important pathogens producing 
ESBLs, other ESBL producers, such as Kleb-
siella oxytoca, Enterobacter cloacae, Entero-
bacter aerogenes, Serratia marcescens, Citro-
bacter diversus, Providencia stuartii, Proteus 
mirabilis, Salmonella typhimurium, Pseu-
domonas aeruginosa, Burkholderia cepacia 
and Acinetobacter spp. have been registered 
lately.

To date, 890 various ESBLs have been 
discovered worldwide. They are classified 
according to two basic schemes: the molecu-
lar classification scheme according to Am-
bler and the functional classification system 
according to Bush-Jacoby-Medieros (3, 4).

Phenotypic testing of bacteria (disk dif-
fusion and microdilution methods) is per-
formed according to the recommendations 
of the Clinical and Laboratory Standards 
Institute in the Performance Standards for 
Antimicrobial Susceptibility Testing (M100-
S21 Vol. 31 No 1) which we used in our study, 
or the recommendations of the European 
Committee on Antimicrobial Susceptibility 
Testing (EUCAST), January 5, 2011, version 
1.3 (5, 6). Using the disk diffusion method, 
a typical phenotypic profile of ESBLs shows 
resistance to third-generation cephalospo-
rins (ceftazidime, cefpodoxime, ceftriaxone) 
and monobactams (aztreonam), an increase 
of the zone of inhibition for amoxicillin/cla-
vulonate towards third-generation cephalo-
sporins, and sensitivity to cefoxitin. Besides 
standard phenotypic methods, automated 
systems can also be used for the detection 
of resistance. VITEK 2 cards contain an 
ESBL test which monitors susceptibility of 
Escherichia coli and Klebsiella species to ce-
fepime, ceftazidime and cefotaxime alone 
and in combination with clavulanic acid. 
The logarithmic reduction of growth within 
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of genes for resistance due to the presence 
of ESBLs, this study aims to define statistical 
significance for detection of ESBL produc-
ers by the DDST and molecular test (Check-
MDR CT102), microdilution test (VITEK 2 
with AES) and DDST, as well as microdilu-
tion test and molecular test.

Material and methods

This research was conducted at the Poly-
clinic for Laboratory Diagnostics, Institute 
of Microbiology University Clinical Cen-
tre, Tuzla in Bosnia and Herzegovina. The 
research included 55 isolates of Enterobac-
teriaceae (Escherichia coli (14/55), Klebsi-
ella pneumoniae (34/55), Klebsiella oxytoca 
(3/55) and Proteus mirabilis (4/55)) where 
production of extended spectrum beta-
lactamases had been detected using the mi-
crodilution method in VITEK 2/AES [AST-
GN27 card, (bioMérieux, Marcy l’Étoile, 
France)], according to the procedure con-
tained in the manufacturer’s instructions. In 
this study we used the Klebsiella pneumoniae 
ATCC 700 603 strain as a positive control, 
and Escherichia coli ATCC 25922 strain as a 
negative control. 

We examined each confirmed isolate 
with the double disk synergy test and mo-
lecular test. We applied the double disk 
synergy test (BD BBLTM Sensi-DiscTM Anti-
microbial susceptibility Test Discs; Mueller 
Hinton agar, Liofilchem s.r.l. Bacteriology 
products) with disks cefpodoxime, ceftazi-
dime, cefotaxime, ceftriaxone, aztreonam 
and cefoxitin according to recommenda-
tions by Thomson et al. (7) respectively, and 
we used 20 mm disk spacing. 

Klebsiella pneumoniae, Klebsiella oxytoca 
and Escherichia coli were considered resis-
tant to cefpodoxime disks of 10 µg if the 
zone of inhibition was ≤17 mm, and ≤22 
mm for Proteus mirabilis. Strains were con-
sidered resistant to: ceftazidime disks of 30 
µg if the zone of inhibition was ≤22 mm, ce-

fotaxime disks of 30 µg if the zone of inhibi-
tion was ≤27 mm, ceftriaxone disks of 30 µg 
if the zone of inhibition was ≤25 mm, aztre-
onam disks of 30 µg if the zone of inhibition 
was ≤27 mm (5). We considered the screen-
ing test as positive if the zones of inhibition 
for the mentioned antibiotics were resistant, 
except for the zone of inhibition regarding 
cefoxitin, which was in the susceptible zone, 
i.e. ≥18 mm. 

Genotyping of phenotypically con-
firmed ESBL isolates was performed with 
the multiplex PCR application of the com-
mercially available Check-MDR CT102 
(Check-Points Health BV) for detection of 
TEM, SHV and CTX-M genes according to 
the manufacturer’s instructions. Before per-
forming PCR, a DNA extraction from a pure 
culture of each isolate was made using the 
mini-kit QIAamp DNA (Qiagen, Sample & 
Assay Technologies). 

Statistical analysis

The commercial statistical program Arcus 
Quickstat Biomedical was applied for data 
entry and basic statistical analysis. We used 
the chi-square test (McNemar) and statisti-
cal significance was tested at the 0.05 level.

Results

By using the VITEK 2 Compact system with 
AES, 14/55 Escherichia coli, 34/55 Klebsiella 
pneumonie, 3/55 Klebsiella oxytoca and 4/55 
Proteus mirabilis were identified in a total of 
55 Enterobacteriaceae isolates. The ESBL phe-
notype was identified in 49 isolates (89.09%) 
while ESBL/AmpC resistance phenotype was 
identified in 6 isolates (10.90%) (Figure 1).

Double-disk synergy test and molecular 
method Check-MDR CT102 were performed 
for all isolates. A positive result was found in 
50 isolates (90.90%) tested by Check-MDR 
CT102 and in 21 isolates (38.18%) tested by 
double-disk synergy test 

Fatima Numanovic et al.: Comparison different methods in detection of ESBLs 
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Results obtained by the VITEK 2/AES

Consecutive samples of positive ESBL iso-
lates were taken, using VITEK 2/AES from 
our routine work. Out of 55 isolates of Entero-
bacteriaceae which were tested, 49 isolates 
tested by the VITEK 2 Compact system/AES 
were positive for phenotype ESBL. Out of 
those, 48/49 also tested positive for phenotype 
by Check-MDR CT102. One isolate which was 
positive on this test did not prove positive for 
genotype of ESBL. Out of 6 isolates tested by 
the VITEK 2 Compact/AES and positive for 
a combined phenotype ESBL/AmpC, 2 tested 
by Check-MDR CT102 confirmed the presence 
of ESBL genotype (Figure 2). 

Results obtained by Check-MDR CT102

50 out of 55 isolates tested by Check-MDR 
CT102 were positive. In 49 isolates the group 
CTX-M1 beta-lactamases was identified 
and the group CTX-M9 was identified in the 
remaining one (Figure 3).

Results obtained by the double-disk 
synergy test 

All 55 isolates were tested by the double-disk 
synergy test. A typical phenotype profile of 
ESBL was found in 21 (38.18%). By consider-
ing the results of the molecular test Check-
MDR CT102  positive, we found a phenotypic 
profile in 21/50 (42%) isolates. Furthermore, 

Figure 1 Results of ESBL detection by molecular, mi-
crodilution and DDST.

Figure 2 Results of the identification of ESBL using 
microdilution and molecular methods.

Figure 3 Illustration of ESBL genotypes.

we found 15 different phenotype profiles in 
the remaining isolates, 29/50 (58%) (Table 1).

Out of 6 isolates which were positive 
(ESBL/ApmC) by the VITEK 2/AES, the 
phenotypic profile of AmpC beta-lacta-
mases using DDST (when the diameter zone 
for ceftazidime, cefpotaxime, ceftriaxone or 
aztreonam was inside the zone of resistance, 
when there is no synergizing with clavulonic 
acid and when the organism is resistant to 
cefoxitin was found in 3 isolates) (Table 2).

Comparison of results obtained by double 
disk synergy test, Check-MDR CT102 and 
VITEK 2/AES

50 isolates tested by the molecular test were 
positive for genotype ESBL. Out of those, 21 
were also positive by the double-disk synergy 
test. We found that the results of these two 
tests in detection of ESBL are significantly dif-
ferent (CI=41.92 to 54.55; p<0.0001). The sen-
sitivity of double-disk synergy test was 48%.
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Table 1 Phenotypic profile of ESBL isolates confirmed with Check-MDR CT102 and DDST negative 

Phenotypic profile ESBL
Antibiotics

AMC CAZ CPD ATM CRO FOX

I combination 5/S 5/R 5/R 5/R 5/R 5/R

II combination 9/R 9/R 9/R 9/R 9/R 9/I

III combination 1/I 1/R 1/R 1/I 1/R 1/R.

IV combination 2/I 2/I 2/R 2/I 2/R 2/R

V combination 1/I 1/R 1/R 1/I 1/R 1/S

VI combination 2/R 2/I 2/R 2/R 2/R 2/S

VII combination 1/I 1/S 1/R 1/R 1/R 1/S

VIII combination 1/I 1/S 1/R 1/S 1/R 1/S

IX combination 1/S 1/I 1/R 1/R 1/R 1/I

X combination 1/I 1/I 1/R 1/R 1/R 1/I

XI combination 1/I 1/S 1/R 1/S 1/R 1/I

XII combination 1/I 1/I 1/R 1/I 1/R 1/S

XIII combination 1/R 1/S 1/R 1/I 1/R 1/S

XIV combination 1/R 1/I 1/R 1/R 1/R 1/I

XV combination 1/R 1/R 1/R 1/I 1/R 1/I

 AMC=amoxicillin/clavulanate; CAZ=ceftazidime; CPD= cefpodoxime; ATM=aztreonam; CRO=ceftriaxone; FOX= cefoxitin. 

Table 2 Phenotypic profile of ESBL/AmpC isolates detected by the VITEK 2, ESBL test in conjunction with AES

Phenotype
Antibiotics

AMC CAZ CPD ATM CRO FOX

I combination 2/R 2/S 2/I 2/S 2/I 2/S

II combination 1/R 1/I 1/I 1/S 1/S 1/R

III combination 3/R 3/R 3/R 3/R 3/R 3/R

AMC=amoxicillin/clavulanate; CAZ=ceftazidime; CPD= cefpodoxime; ATM=aztreonam; CRO=ceftriaxone; FOX= cefoxitin.

Table 3 Correlation of Check-MDR CT102 and phenotypic methods in detection of ESBL isolates

Methods for detection of ESBLs 95% CI p

Check-MDR CT102/ double disk synergy test 41.92 to 54.55 p<0.0001

Check-MDR CT102/VITEK 2 compact /AES -4.43 to 5.36 p=1.0

VITEK 2 compact /AES/double disk synergy test 40.13 to 52.73 p<0.0001

Out of 50 isolates which tested positive 
for genotype ESBL by the molecular test, 48 
were positive by the VITEK 2/AES. By ap-
plying the Chi˛ square test (McNemar) we 
found that the results of these two tests in 
detection of ESBL are not significantly dif-
ferent (95% CI=-4.43 to 5.36; p=1.0). The 
sensitivity of the VITEK 2/AES was 96%.

Out of 48 isolates which tested positive 
by the VITEK 2/AES, 21 were also positive 
by double-disk synergy test. By applying 
the Chi square test we found that these two 
tests are significantly different in detection 
of ESBL (95% CI=40.13 to 52.73; p<0.0001).  
The susceptibility of the test is 43% (Table3).

Fatima Numanovic et al.: Comparison different methods in detection of ESBLs 
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Sensitivity of ESBL isolates confirmed by 
molecular test on the cephalosporin’s of III 
generation

50 isolates tested positive by molecular test. 
Out of those, 38 isolates were resistant to 
ceftazidime, 8 were intermediary susceptible 
and 4 were susceptible. All 50 isolates was 
resistant to ceftriaxon and cefpodoxime. 

By applying the Chi square test, we found 
a statistically significant difference (95% 
CI=6.60 to 23.54, p=0.0034) between the re-
sults of the molecular test (where a positive 
result implies resistance to third-generation 
cephalosporins) and resistance to ceftazi-
dime, whereas no statistical difference was 
found between the resistance to cefpodox-
ime and ceftriaxone (50/50) compared to 
the results of the molecular test (Figure 4).

Resistance of ESBL isolates to amoxicilline/
clavulonate, aztreonam and cefoxitin 
confirmed by the molecular test

Considering 50 isolates confirmed by the 
molecular test, we applied the Chi square 
test and did not find a statistically signifi-

cant difference between the results of the 
molecular test and resistance to amoksi-
cillin/clavulonate (95% CI=-6.05 to 9.96; 
p=0.6875), and aztreonam (95% CI=-0.71 to 
19.09; p=0.0654) but we found a statistically 
significant difference between the results of 
molecular test and cefoxitin (95% CI=23.46 
to 41.73; p<0.0001) (Table 4).

Discussion 

The number of newly discovered ß –lacta-
mases from Enterobacteriaceae has been 
rising annually, increasing the need for the 
introduction of new methods for their de-
tection.

Many existing methods for detection 
of ESBL, AmpC or carbapenemases with 
Enterobacteriaceae and slow-fermentative 
Gram negative bacilli are technically de-
manding and their performance requires 
a great deal of time and special skills in a 
microbiologist. Small laboratories, which 
do not have appropriate equipment for mo-
lecular confirmation of individual types of 
resistance, must have a sensitive and specific 
method available for phenotypic detection 
of the same. According to the CLSI recom-
mendations in M100-S21 Vol. 31 No. 1, phe-
notypic detection of ESBL by disk diffusion 
or broth dilution is based on the increased 
activity of cefotaxime or ceftazidime in the 
presence of clavulanic acid. Commercial 
methods, such as Etest, VITEK 2 and Phoe-
nix, have developed phenotypic ESBL tests 
using CLSI methods as the reference com-
parative method. Molecular detection is 
based on the detection of resistance genes or 

Figure 4 Susceptibility of ESBL isolates confirmed by 
the molecular test.

Table 4 Correlation of molecular tests and resistance of ESBL isolates to amoxicillin/ clavulanate, aztreonam, 
and cefoxitin

Methods for detection of ESBLs 95% CI p

Check-MDR CT102/ DDST amoxicilline/clavulanate -6.05 to 9.96 p=0.6875

Check-MDR CT102/DDST aztreonam -0.71 to 19.09 p=0.065

Check-MDR CT102/DDST cefoxitin 23.46 to 41.73 p<0.0001
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their products. Results of phenotypic meth-
ods for detection of ESBL isolates are relative, 
and applying different systems gives different 
results. Genotypic methods can detect resis-
tance but lack of resistance does not indicate 
susceptibility. Resistance proven in this way 
is absolute – it is either present or not.

Application of the disk diffusion method 
with ceftazidime, amoxicillin/clavulanate, 
and cefotaxime disks, which are placed 30 
mm from the center of one to the center of 
another disk, was first described by Jarlier 
et al. in 1988. This method has remained a 
reliable method in clinical laboratories, al-
though reading is sometimes difficult. The 
sensitivity of this test can be increased if 
disks are set at the distance of 30 mm and 20 
mm (7). In our study we used 20 mm disk 
spacing.

The sensitivity of a screening test for the 
detection of ESBLs with Enterobacteriaceae 
varies, depending on the antibiotic used as 
a predictor of their existence. Application of 
more than one antibiotic increases the sen-
sitivity of the test. Cefpodoxime and ceftazi-
dime show the greatest sensitivity for detec-
tion of ESBLs. Phenotypic confirmation tests 
do not detect all ESBLs. Besides ESBLs, some 
bacteria possess other β-lactamases which 
can mask detection of ESBLs during phe-
notypic testing, resulting in false-negatives. 
This includes AmpC β-lactamases and TEM 
β-lactamases resistant to inhibitors. Hyper 
production of TEM and SHV β-lactamases 
in bacteria with ESBLs can also give false-
negative results in phenotypic confirmation 
tests. This is why it is necessary to apply mo-
lecular detection methods to detect bacteria 
with the presence of multiple β-lactamases. 
However, molecular methods are not avail-
able in all laboratories (5).

The susceptibility of double-disk syner-
gy test in our research was 48%. 50 isolates 
tested by the molecular test were positive for 
genotype ESBL. Out of those, 21 were also 
positive by double-disk synergy test. We 

found that the results of these two tests in 
detection of ESBL are significantly different 
(95% CI=41.92 to 54.55; p<0.0001). In our 
study we found that DDST failed in AMC R 
isolates and we assume that narrowing the 
disk spacing might improve ESBL detection 
in AMC R isolates. The reason for these re-
sults is probably due to the joined resistance 
we found using VITEK 2/AES.

According to the recommendations of 
Livermore and Woodford from 2004, deter-
mining the susceptibility of isolated bacteria 
to ceftazidime and cefotaxime or to cefpo-
doxime should be the first line in detection 
of ESBLs. A confirmatory test should be 
done when resistance to any of the above 
mentioned antibiotics is found. To confirm 
the mechanism of resistance, it is very im-
portant to identify the organism to the spe-
cies level, or at least for those isolates that 
are resistant to the above mentioned antibi-
otics. This is necessary because with Kleb-
siella pneumoniae and Escherichia coli, the 
cefpodoxime clavulanate combined disk is 
used as a confirmation test for the detec-
tion of ESBL, while with Enterobacter species 
and Citrobacter freundii, the cefpirome/cla-
vulanate combination disk is used. Accord-
ing to the same author, the best choice of a 
cephalosporin is the one that can reveal all 
ESBLs, even when their production is rare, 
because since 2001, CTX-M enzymes, as 
well as TEM and SHV mutants, have been 
isolated in clinical and in outpatient speci-
mens. For this reason, the best choice for de-
tection of TEM and SHV ESBLs is resistance 
to ceftazidime and variable to cefotaxime, 
CTX-M ESBLs, are always resistant to cefo-
taxime and variable to ceftazidime and for 
all ESBLs resistance to cefpodoxime is com-
pulsory (8). In our research, comparing disk 
diffusion and Check-MDR CT102, we defined 
that the best predictor for ESBLs is resistance 
to cefpodoxime and ceftriaxone, because in 
all 50 molecular test confirmed isolates we 
found resistance by the double disk synergy 
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test, but also we found a statistically signifi-
cant difference between the results of the mo-
lecular test and resistance to cefoxitin using 
disk diffusing testing (95% CI=23.46 to 41.73; 
p<0.0001). Out of 50 ESBL isolates confirmed 
by molecular tests, 28 isolates showed sensi-
tivity to cefoxitin, 14 isolates had interme-
diate sensitivity and 8 isolates showed resis-
tance. It was not a good predictor of ESBLs

Resistance to ceftazidime is used in prac-
tice to indicate the presence of an ESBL, and 
ceftazidime is the best substrate for TEM 
and SHV ESBLs. When ceftazidime is used 
alone in practice, then CTX-M produc-
ing isolates will not be detected, since they 
are susceptible to ceftazidime. Many ESBLs 
show an “inoculum effect“ where MICs of 
broad-spectrum cephalosporins increase if 
the inoculum increases. To avoid the pos-
sibility of omission in the detection of the 
CTX-M enzymes, it is important to exam-
ine susceptibility to cefotaxime, besides the 
susceptibility to ceftazidime. Applying the 
double synergy test in our work, we found a 
typical phenotypic profile for ESBLs in 42% 
(21/50) of ESBL isolates which were con-
firmed by Check-MDR CT102. However, in 
24% (12/50) of ESBL isolates we found that 
ceftazidime results were intermediate (8/50) 
or susceptible (4/50). Such findings can be 
explained by the fact that the ESBL isolates 
from our research belonged to the CTX-M 
genotype, for which ceftazidime zone diam-
eters are intermediate or susceptible in in 
vitro conditions (9).

In the study of Peer et al., (10), 10.8%, 
9.5% and 5.4% of ESBL producing bacteria 
had false susceptibility to third-generation 
cephalosporins (ceftazidime, cefotaxime 
and ceftriaxone) with interpretation of a 
routine disk diffusion method. In our re-
search, 4/50 isolates (8%), confirmed by the 
molecular method, had false susceptibil-
ity to ceftazidime and none of the isolates 
had false susceptibility to ceftriaxone using 
DDST and VITEK 2/AES. 

According to Peer et al. (10), usage of 
more than one antibiotic, such as ceftazi-
dime, cefotaxime, ceftriaxone, aztreonam 
and cefpodoxime, significantly improves 
the sensitivity of ESBL detection. The same 
authors underline that using DDST, (dou-
ble-disk synergy test), PCDDTs (Phenotypic 
Confirmatory Disk Diffusion Tests) and 
cefoxitin for the screening of ESBL/AmpC 
beta-lactamases in positive Klebsiella isolates, 
resulted in ESBL detection for 69.5% (64/92) 
of the isolates, AmpC beta-lactamase detec-
tion in 19.5% (18/92) of the isolates, and de-
tection of both mechanisms of resistance in 
10.8% (10/92) of the isolates (10).

Although specificity of DDST is well doc-
umented, its sensitivity is variable and varies 
between 76.5%, 93.3%, 87% and 79% in dif-
ferent studies. This difference in DDST sen-
sitivity appears in different studies because 
standards set for performance of DDST are 
often complicated and very precise. Differ-
ent DDST sensitivity also appears because of 
the application of different disks (11).

In our research, out of 55 isolates ex-
amined with VITEK 2/AES (ESBL screen-
ing test includes the resistance on one of III 
generation cephalospofins) we found ESBL 
confirmation in 89.09% (49/55) of the iso-
lates and in 10.9% (6/55) we found two phe-
notypes, AmpC and ESBL. However, after 
application of the molecular method Check-
MDR CT102 for ESBL detection, we obtained 
a positive result in 90.90% (50/55) isolates. 
With these isolates and using the double 
disk synergy test, we detected an ESBL phe-
notype in 42% (21/50) of the isolates. VITEK 
2 /AES detected an ESBL/AmpC phenotype 
in 6 isolates and there was a phenotypic pro-
file corresponding to the presence of AmpC 
β lactamases in 3/6 (50%) of the isolates by 
double disk synergy test. 

In a multicenter evaluation of the VI-
TEK 2 Advanced Expert System for inter-
pretive reading of antimicrobial resistance, 
Livermore et al. determined that for 126 of 
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137 reference genotypes there was a pheno-
typic match with the results obtained using 
the VITEK 2 Advanced Expert System; in 4 
isolates there was a partial match, while in 
6 isolates the results were discrepant. With 
1 isolate the result could not be interpreted. 
The same study proved that discrepancies 
were found in only 64 of 963 interpreta-
tions in 10 European countries, which indi-
cates that errors are minimal if the VITEK 
2 and AES systems are used in an appropri-
ate manner (12). In our research, out of 50 
isolates which tested positive for genotype 
ESBL by the molecular test, 48 were posi-
tive by the VITEK 2/AES. By applying the 
Chi square test, we found that the results of 
these two tests in detection of ESBL are not 
significantly different (p=1.0).The sensitivity 
of the VITEK 2/AES is 96%. 

To analyze the sensitivity of the VITEK 
2 ESBL test, in Spanu et al. (2006), as well 
as our research, molecular ESBL identifica-
tion was applied as a confirmation test and 
the sensitivity of the VITEK 2 ESBL test was 
found to be 98.1% (306/312). False positive 
results were found in 0.24% (2/817). In this 
research, out of the 50 positive results ob-
tained by Check-MDR CT102, 48 were posi-
tive on the VITEK 2 Compact system and 
sensitivity was 96%. In 2 isolates which were 
positive by Check-MDR CT102, VITEK 2/
AES detected the AmpC/ESBL phenotype. 
In 5/55 isolates that were negative by Check-
MDR CT102, the AmpC/ESBL phenotype 
(VITEK 2/AES) was found in 4/5 (80%). The 
ESBL phenotype was detected by VITEK 2/
AES in 1/5 (20%) of Check-MDR CT102 
negative isolates. From our results and from 
results obtained by other authors, it can be 
concluded that VITEK 2 is a fast and reli-
able/practical tool for the routine identifica-
tion of ESBL producing Enterobacteriaceae 
isolates (13).

Limitations of study

During preparation of this work we had 
some limitations. One of them was the 
study’s small sample size, which is a conse-
quence of the inability to purchase a set of 
performance analysis of a large number of 
molecular tests, and the other was the domi-
nation of one ESBL type.

Conclusion

In conclusion, this study shows that in ad-
dition to molecular methods, which reliably 
detect genes for each individual mechanism 
of resistance in routine daily testing, good 
detection of ESBL-producing bacteria, espe-
cially CTX-M, can be obtained with pheno-
typic methods i.e. microdilution method in 
VITEK 2 Compact apparatus with AES and 
the disk diffusion test with a cefpodoxime, 
and ceftriaksone disk.

Authors, contributions: Conception and design: FN, 
MH; Acquisition, analysis and interpretation of data: 
FN, MG; Drafting the article: FN, ZD, SP; Revising it 
critically for important intellectual content: FN, MH, 
NT.

Conflict of interest: The authors declare that they 
have no conflict of interest. 

References 

1.	 Paterson DL, Bonomo RA. Extended-spectrum 
beta-lactamases: a clinical update. Clin Microbiol 
Rev. 2005;18(4):657-86.

2.	 Philippon A, Labia R, Jacoby G. Extended-spec-
trum beta-lactamases. Antimicrob Agents Che-
mother. 1989;33(8):1131-6.

3.	 Ambler RP, Coulson AF, Frère JM, Ghuysen JM, 
Joris B, Forsman M, et al. A standard numbering 
scheme for the class A beta-lactamases. Biochem 
J. 1991;15;276(Pt 1):269-70.

4.	 Bush K, Jacoby GA, Medeiros AA. A functional 
classification scheme for beta-lactamases and its 

Fatima Numanovic et al.: Comparison different methods in detection of ESBLs 



24

Acta Medica Academica 2013;42:15-24

correlation with molecular structure. Antimicrob 
Agents Chemother. 1995;39(6):1211-33.

5.	 Clinical and Laboratory Standards Institute. Per-
formance Standards for Antimicrobial Suscepti-
bility Testing; Twenty-First Informational Supple-
ment. CLSI Document M100S21. Wayne (Penn-
sylvania): Clinical and Laboratory Standards In-
stitute; 2011.

6.	 European Committee on Antimicrobial Suscep-
tibility Testing (EUCAST). Breakpoint tables for 
interpretation of MICs and zone diameters. Ver-
sion 1.3. EUCAST; 5 Jan 2011. [updated 2012 
December 1]. Available from: http://www.eucast.
org/fileadmin/src/media/PDFs/EUCAST_files/
Disk_test_documents/EUCAST_breakpoints_
v1.3_pdf.pdf.

7.	 Thomson KS, Sanders CC. Detection of extended-
spectrum beta-lactamases in members of the fam-
ily Enterobacteriaceae: comparison of the double-
disk and three-dimensional tests. Antimicrob 
Agents Chemother. 1992;36(9):1877-82. 

8.	 Livermore DM, Woodford N. Laboratory detec-
tion and reporting of bacteria with extended spec-
trum βlactamases. Colindale, London: Antibiotic 
Resistance Monitoring and Reference Laboratory, 
Specialist and Reference Microbiology Division, 
Health Protection Agency; 2004. [updated 2012 Oc-
tober 16]. Available from: http:// www.hpa.org.uk/
webc/HPAwebFile/HPAweb_C/1194947314416. 

9.	 Brenwald NP, Jevons G, Andrews JM, Xiong JH, 
Hawkey PM, Wise R. An outbreak of a CTX-M-
type beta-lactamase-producing Klebsiella pneu-
moniae: the importance of using cefpodoxime to 
detect extended-spectrum beta-lactamases. J An-
timicrob Chemother. 2003;51(1):195-6.

10.	 Peer MA, Manzoor AT, Fomda BA, Kaiser A. 
Extended Spectrum-β-Lactamase producing 
Klebsiella pneumoniae at a tertiary care setup in 
Kashmir, India: Comparative phenotypic detec-
tion and antimicrobial susceptibility pattern. RIF. 
2010;1(2):124-33. 

11.	 Duttaroy B, Mehta S. Extended spectrum b lac-
tamases (ESBL) in clinical isolates of Klebsiella 
pneumoniae and Escherichia coli. Indian J Pathol 
Microbiol. 2005;48(1):45-8. 

12.	 Livermore DM, Struelens M, Amorim J, Baquero 
F, Bille J, Canton R, et al. Multicentre evaluation of 
the VITEK 2 Advanced Expert System for inter-
pretive reading of antimicrobial resistance tests. J 
Antimicrob Chemother. 2002;49(2):289-300.

13.	 Spanu T, Sanguinetti M, Tumbarello M, D’Inzeo 
T, Fiori B, Posteraro B, et al. Evaluation of the 
new VITEK 2 extended-spectrum beta-lactamase 
(ESBL) test for rapid detection of ESBL produc-
tion in Enterobacteriaceae isolates. J Clin Micro-
biol. 2006;44(9):3257-62.



25

1Clinical Center University of Sarajevo 
Institute for Clinical microbiology 
Clinical Center University of Sarajevo 
Sarajevo, Bosnia and Herzegovina 
2Department of Medical Sciences 
of the Academy of Sciences and Arts 
of Bosnia and Herzegovina, Sarajevo 
Bosnia and Herzegovina

Corresponding author: 
Maida Šiširak  
Institute for Clinical Microbiology 
Clinical Center University of Sarajevo 
Bolnička 25, 71000 Sarajevo, 
Bosnia and Herzegovina

maidasisirak@yahoo.com
Tel.: + 387 33 226 960 
Fax.: + 387 33 226 960

Received: 11 March 2013  
Accepted: 10 May 2013

Copyright © 2013 by  
Academy of Sciences and Arts  
of Bosnia and Herzegovina.  
E-mail for permission to publish:  
amabih@anubih.ba

An outbreak of multidrug-resistant Serratia marcescens: The 
importance of continuous monitoring of nosocomial infections

Maida Šiširak1, Mirsada Hukić1,2

Clinical science
Acta Medica Academica 2013;42(1):25-31

DOI: 10.5644/ama2006-124.67

Objectives. Serratia marcescens is a well-established as a nosocomial 
pathogen, resulting in considerable morbidity and mortality in im-
munocompromised patients. The aim of this study was to investigate 
an outbreak of Serratia marcescens at the Orthopaedic Clinic of the 
Clinical Center University of Sarajevo. Methods. A total of  96 strains 
from 79 patients were isolated. The isolates were identified by con-
ventional methods. Susceptibility testing was performed by the disc-
diffusion method following CLSI guidelines. Results were confirmed 
by VITEC-2 Compact. Results. From January to December 2010, 96 
strains from 79 patients were isolated at the Orthopaedic Clinic of the 
Clinical Center, University of Sarajevo.The strains were isolated from 
wound swabs, blood cultures and cerebrospinal fluid. The strains were 
identifed using current phenotypic methods as Serratia marcescens 
with identical biochemical characteristics and antibiotic susceptibil-
ity patterns. All strains were susceptible to imipenem, meropenem, 
amikacin, ciprofloxacin, levofloxacin and piperacillin/tazobactam. 
The infection control team was alerted and after investigation they 
discovered the same phenotype of Serratia marcescens in the anaes-
thetic vials used in procedures. This outbreak was extremely difficult 
to terminate, even with cohorting of patients, sterilisation of equip-
ment, reinforcement of handwashing and deep-cleaning of facilities. 
The implementation of new control measures terminated the outbreak 
in February 2011. Conclusion. Continuous monitoring of nosocomial 
infections is indispensable. Phenotypic characterization of the isolates 
is useful for studying the relationship of microbial pathogens.   The 
relationship of one clinical isolate to another during an outbreak is 
important in motivating the search for a common source or mode of 
transmission. 

Key words: Nosocomial infection, Phenotyping, Serratia marcescens.

Introduction

Serratia marcescens is an opportunistic 
pathogen, which is now well established as 
a nosocomial pathogen, resulting in consid-
erable morbidity and mortality in suscep-
tible patients. Serratia marcescens has  been 

implicated as an aetiological agent in every 
conceivable kind of infection, including re-
spiratory tract infection, urinary tract infec-
tion, septicaemia, meningitis and wound in-
fection (1, 2). Patients most at risk are those 
in intensive care units who are subjected to 
medical devices, especially central venous 
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the last resort in the treatment of infections 
caused by Serratia marcescens ESBL, because 
they are not affected by most β-lactamases, 
including  ESBLs (12, 13).

The subject of this study was the investi-
gation of an outbreak of Serratia marcescens, 
using phenotypic methods and to empha-
size the importance of continuous monitor-
ing of nosocomial infections.

Material  and methods

Patient  data

From January to December 2010, we ob-
served an outbreak of Serratia marcescens 
involving 79 patients, at the Orthopaedic 
Clinic of the Clinical Center, University of 
Sarajevo. Before the onset of infection, all 
patients had been treated by orthopedic sur-
geons. Approximately within 48 hours after 
surgery the symptoms of infections occured.

Bacterial isolates and identification

A total of 96 isolates of Serratia marcescens 
were collected from 79 patients involved in 
the outbreak. The strains were isolated from 
wound swabs (78), blood cultures (17) and 
cerebrospinal fluid (1). Culture were made 
at the Institute of Clinical Microbiology of 
the University of Sarajevo Clinic Centre. 
Samples were plated on blood agar and Mac 
Conkey agar (Becton Dickinson, New Jer-
sey, United States). Mac Conkey agar  was 
used for selective isolation of Enterobacte-
riacae. These media are specially designed 
to distinguish lactose fermenting (pink to 
red) from non lactose–fermenting colonies 
(colourless or slightly beige). The plates were 
incubated overnight at 370 C in bacteriolog-
ical incubators. All isolates were identified 
by conventional biochemical testing (14) 
and interpretative criteria established by 
the Clinical  Laboratory Standards Institute 
(CLSI) guidelines (15). Results were con-

catheters, and those treated with broad-
spectrum antimicrobial drugs (2). The first 
description of nosocomial infection caused 
by Serratia marcescens was Wheat’s report of 
11 cases over a 6-month period in 1951 at 
Stanford University Hospital (3). Infections 
caused by this organism have been reported 
with increasing frequency since 1960 (4). 
Since the emergence of Serratia marcescens 
as a cause of infections was noticed, many 
aspects of the pathogenicity and virulence 
of the organism have been studied, includ-
ing adherence and hydrophobicity, lipopoli-
saccharide (LPS) and extracellular products 
(chitinase, several proteases, nuclease and li-
pase) (2). Serratia marcescens has expressed 
the ability to survive and grow under ex-
treme conditions, including in disinfectants, 
antiseptics and double-distilled water (5-7).

Nosocomial epidemics of infections 
caused by Serratia marcescens  have been de-
scribed in a variety of clinical settings, and 
different environmental sources have been 
identifed as reservoirs. Outbreaks have been 
traced to multiple sources, including con-
taminated solutions and disinfectants, intra-
venous fluids, mechanical respirators, intra-
venous catheters, ultrasonic nebulizers, fi-
beroptic bronchoscopes, and hand-to-hand 
transmission by hospital personnel (4-7).

In addition, Serratia marcescens often 
demonstrates multiple mechanisms of anti-
biotic resistance (2, 8-10), necessitating the 
use of antibiotics usually kept in reserve.  
The antibiotics of choice to treat a variety 
of infections are β-lactam agents such as 
penicillins, cephalosporins, monobactams 
and carbapenems. The introduction of them 
into therapy was rapidly followed by reports 
of resistance (11, 12). Microorganisms pro-
ducing extended-spectrum β-lactamases 
(ESBLs) were identifed in the early 1980-
ies (12). Production of ESBLs is the major 
mechanism of resistance to oxymino-ceph-
alosporins and aztreonam in Gram-negative 
bacteria (12, 13). Carbapenems are generally 
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firmed by VITEC 2 Compact (bioMerieux, 
Marcy l’Etoile, France). Use of the VITEC 
2 Compact with the Gram-negative cards 
(GN13) validated for use with the instru-
ment identifed the isolates as Serratia marc-
escens.

Susceptibility testing

Antimicrobial susceptibility testing was per-
formed by the Kirby-Bauer disc-diffusion 
method on Mueller-Hinton agar (14), ac-
cording to CLSI guidelines (15). Bacterial 
inocula were prepared by suspending the 
freshly grown bacteria in normal sterile sa-
line adjusted to a 0.5 McFarland standard. 
Antimicrobial susceptibility was deter-
mined for ampicillin, amoxiclilin/clavulanic 
acid, cefotaxime, ceftazidime, ceftriaxone, 
cefepime, gentamicin, amikacin, cipro-
floxacin, levofloxacin, piperacillin/tazobac-
tam, imipenem and meropenem. Results 
of antimicrobial susceptibility testing were 
confirmed by VITEC 2 Compact with AST 
cards. 

Infection control

In June 2010, it became apparent that an 
outbreak was occuring and infection control 
measures were reviewed. Patients known 
to be infected or colonised were isolated in 
single rooms, where possible. Extensive en-
vironmental microbiological investigations 
were started. Swabs were taken from numer-
ous surfaces, including walls,  floors with 
their edges and corners, doors and door 
handles, sinks, ventilators, stethoscopes and 
other personal medical devices. To address 
the possibility of human carriage, the hands 
and cellular phones of some of the health-
care workers were checked. Bottles of saline 
used for dilutions and one phosphate buf-
fer, multiple-dose vials of anaesthetics, drug 
bottles and boxes, soaps and disinfectants 
were swabbed and subcultured. The only 

positive result for the epidemic strain Serra-
tia marcescens was from a multiple-dose vial 
of anaesthetics used intravenously during 
procedures.

Statistical analysis

The statistical data were analyzed by descrip-
tive statistical values (statistical measures of 
counting-frequencies, percentages).

Ethical statement 

Ethical principles outlined in the World 
Medical Association Declaration of Helsinki 
were applied in this study.

Results

From January to December 2010, in 79 pa-
tients hospitalized in the Orthopedic Clinic 
of the  Clinical Center, University of Sara-
jevo, Serratia marcescens infections were 
registered. Before the onset of infection, 
all patients had been treated by orthopedic 
surgeons. Approximately within 48 hours 
after surgery, the symptoms of infection 
occurred. Laboratory findings showed el-
evated CRP 74 mg/l (range18-166), ESR 40 
mm/1h (range 6-88), leukocytosis 12.8x109/l 
(range7.9-18.6). Wound swabs, blood cul-
tures and one sample of cerebrospinal fluid 
from patients were sent to the Institute of 
Clinical Microbiology and all were positive 
for Serratia marcescens, with identical bio-
chemical characteristics and antibiotic sus-
ceptibility patterns. The gender structure of 
patients was: 31 (39%) males and 48 (61%) 
females. The average age of the patients was 
48 years (range from 20 to 76). Most of the 
patients (n=52; 65%) were older than 50 
years. 

A total of 96 samples from 79 patients in-
volved in the outbreak were collected. The 
strains were isolated from wound swabs 
(78/96; 81%), blood cultures (17/96; 18%) 

Maida Šiširak et al.: Nosocomial infections
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and cerebrospinal fluid (1/96; 1%).The high-
est number of positive cultures were regis-
tered in May and June (33/96; 34.3%) (Fig-
ure 1).

The strains were identified with current 
phenotypic methods as Serratia marcescens 
with identical biochemical characteristics 
and antibiotic susceptibility patterns. The 
isolates showed resistance to ampicillin, 
amoxycillin-clavulanic acid, cefotaxime, 
ceftriaxon, ceftazidime, cefepime, trim-
ethoprim/sulfometaxazole and gentamicin. 
Isolates remained susceptible to imipenem, 
meropenem, amikacin, ciprofloxacin, levo-
floxacin and piperacillin/tazobactam.

The infection control team was alerted 
and, after investigation, discovered the same 
phenotype of Serratia marcescens in a multi-
ple-dose vial of anesthetic used during pro-
cedures.

All other environmental screens were 
negative for Serratia marcescens. The multi-
ple-dose vial of anesthetic was changed with 
a separate vial in January 2011. Enhance-
ment infection control measures were im-
plemented and the outbreak was terminated 
in February 2011.

Discussion

Over the last 40 years, Serratia marcescens 
has become an important cause of nosoco-

mial infections. There have been many re-
ports concerning the identification, antibi-
otic susceptibility, pathogenicity and epide-
miological investigation of this microorgan-
ism (2, 8). Outbreaks have been described in 
a variety of clinical settings and different en-
vironmental sources have been identified as 
reservoirs (1, 2, 8). Accurate identification is 
important in defining outbreaks (1, 11).

In this study, we examined an outbreak 
of Serratia marcescens involving 79 patients, 
in the Orthopedic Clinic of the Clinical 
Center, University of Sarajevo. Before the 
onset of infections, all patients had been 
treated by orthopedic surgeons. Approxi-
mately within 48 hours after surgery the 
symptoms of infections occured. Labora-
tory findings showed elevated CRP, ESR, 
leukocytosis. Wound swabs, blood cultures 
and one cerebrospinal fluid sample from pa-
tients were sent to the Institute of Clinical 
Microbiology and all were positive for Ser-
ratia marcescens, with identical biochemical 
characteristics and antibiotic susceptibility 
patterns. All patients had episodes of clini-
cally significant infection and required ther-
apy with antibiotics. There were 17 episodes 
of septicemia, one meningitis and 78 wound 
infections. The situation was dramatic, and 
we decided to start an investigation. The 
Infection Control Team was alerted and an 
investigation carried out. Of the several pos-

Figure 1 Laboratory-reported positive Serratia marcescens culture (cerebrospinal fluid, blood cultures, wound 
swabs) by month and culture site, January 2010 – January 2011.
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sible mechanisms for the pathogenesis of 
infections, given the nature of the outbreak 
(rapid onset post-surgery, complexity of the 
surgeries, severity of disease) a direct in-
travenous bolus of bacteria was suspected. 
This could have occurred if one or more of 
the following were contaminated: medica-
tions used during surgery, instruments, skin 
overlaying the site of surgery, or the hands 
of personnel performing the procedure (16, 
17). Extensive environmental microbiologi-
cal investigations were performed. A posi-
tive result for the epidemic strain of Serratia 
marcescens came from a multiple-dose vial 
of anesthetic used intravenously to provide 
general anesthesia during surgical proce-
dures. All other environmental screens were 
negative for  Serratia marcescens.

Both the epidemiologic and microbio-
logic evidence supported the contaminated 
vial of anesthetic as the cause of this out-
break. This is a very important finding, espe-
cially since in available literature we found 
very rare similar cases (16, 17). Halaby et al. 
(17) reported a case of fatal bacterial men-
ingitis after spinal anesthesia. Several stud-
ies described  infections caused by Serratia 
marcescens associated with contaminated 
disinfectants and antiseptics (5, 6, 18-20). 
Sauter et al. (6) reported a case of meningi-
tis associated with contamination of a skin 
antiseptic solution containing benzalko-
nium chloride. Bosi et al. (20) reported an 
outbreak of Serratia marcescens infection in 
the neurosurgery intensive care unit due to 
contamination of hexetidine solutions.

The outbreak in our hospital was ex-
tremely difficult to terminate, even with 
cohorting of patients, sterilization of equip-
ment, reinforcement of hand-washing and 
deep-cleaning of facilities. As a result, en-
hancement infection control measures were 
implemented, as well as a recommendation 
for use of single vials. It was suggested that 
use of multi-dose vials is a constant threat, 
and separate vials should be used. Sepa-

rate vials of medicines should be used for 
patients and the approach to procedures 
should be with all aseptic precautions. 

Knowledge and practice of infection 
control measures are mandatory and should 
always be emphasized to staff. Continuous 
monitoring of nosocomial infections is es-
sential. Nosocomial infections with multi-
drug-resistant organisms (MDROs) are a 
major cause of morbidity and mortality (1). 
A lot of patients were colonized with MDROs 
on admission, indicating the importance of 
screening on admission to intensive care 
units (ICUs). Screening on admission allows 
early detection and limits dissemination of 
these strains with application of appropri-
ate control measures (21). The factors which 
predispose colonization and infection with 
MDROs are most often transmitted among 
patients by the hands of personnel. So, it was 
suggested that permanent control of person-
nel is necessary (21). The implementation of 
new control measures and replacement the 
multiple-dose vials of anesthetic with sepa-
rate vials terminated the outbreak in Febru-
ary 2011. 

We examined the outbreak using pheno-
typic methods. Phenotypic characterization 
of the isolates is useful for studying the re-
latedness of microbial pathogens. Related-
ness of one clinical isolate to another dur-
ing an outbreak is important in motivating 
the search for a common source or mode of 
transmission. Epidemiologically unrelated 
isolates could have similar characteristics 
and they may not be distinguished by pheno-
typic methods. Genotypic characterization 
of the isolates is necessary in these cases.

Unfortunately, in this study we did not 
characterize the examined isolates by using 
molecular methods because these methods 
have not  been applied in our Institute. We 
know that it is limitation of this investiga-
tion, but we solved the problem using simple 
resources in the environment. Lately, molec-
ular methods are being used more frequent-

Maida Šiširak et al.: Nosocomial infections
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ly worldwide in typing hospital pathogens, 
since they allow genotypic characterization 
of the isolates (22). More recent studies with 
a wide range of strains and different primers 
have confirmed that RAPD-PCR is a prom-
ising method (22). Molecular methods have 
many advantages such as reproducibility, 
discriminatory power, ease of interpretation 
and performance. By applying this tech-
nique to all new isolates it should be possi-
ble to detect rapidly an outbreak of infection 
and allow the problem to be monitored and 
the source of the initial infection traced (22).  
This approach ensures a rapid and more ad-
equate response by the infection control 
team, contributes to a reduction in the num-
ber of hospital infections and improvement 
of the quality of patient health care.

Conclusion

We examined the outbreak in our hospital 
using phenotypic methods. A positive result 
for the epidemic strain Serratia marcescens 
came from a multiple-dose vial of anesthetic 
used during procedures. Phenotypic charac-
terization of the isolates is useful for study-
ing the relatedness of microbial pathogens. 
Relatedness of one clinical isolate to another 
during an outbreak is important in motivat-
ing the search for a common source or mode 
of transmission. Phenotypic methods have 
some limitations, which can be overcome 
by using genotypic methods. Continuous 
monitoring of nosocomial infections is es-
sential. Knowledge and practice of infection 
control measures is mandatory and should 
be always emphasized to staff.
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Introduction

A number of studies have been carried out 
to identify proper strategies to recruit high 
quality applicants to medical studies. Cam-
paigns were undertaken due the low interest 
of students for certain medical disciplines 
(1), the shortage of professionals in unat-
tractive geographic regions (2), or to recruit 

underrepresented racial and ethnic minori-
ties (3).

The outreach and recruitment strategies 
used by medical schools were diverse, rang-
ing from a nationwide campaign, to the spe-
cific activities of particular medical schools. 
Depending on the educational system of a 
country, potential applicants were targeted 
among high school students or among col-

Objective. Medical schools might benefit if they have information 
about the activities that may help them to increase the number of ap-
plicants with superior academic qualifications. Methods. The study 
was carried out at the Split University School of Medicine, Croatia. 
Medical school applicants were surveyed in 2007 and 2009. Promo-
tional activities consisted of presentations on medical education cov-
ering six general high-schools in 2008, and a presentation on regional 
television, aired in 2008 and 2009 shortly before the admission term. 
Results. The survey response rate was 79% (299/379). The number of 
applicants in 2009 increased by 37% and the percentage of applicants 
from general high schools increased by 10%, in relation to 2007. The 
percentage of students with the best grades in all four years of high 
school was 42% in the both surveys. Presumed quality was a ma-
jor influencing factor for choosing Split University Medical School. 
However, the medical school in the Croatian capital remained the 
first choice for students. Only a few applicants stated that the medi-
cal schools’ promotional campaigns influenced their decision about 
where to study; 9.7% and 1.5%, respectively. Conclusion. Presenta-
tions in elected general high schools and a television campaign should 
be further explored as possible activities that regional schools may use 
to recruit potential applicants.

Key words: Medical school applicants, Recruitment, Television cam-
paign, Medical education.
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lege students. One example of an intensive 
recruitment program is the Joint Admission 
Medical Program (JAMP) in Texas, USA, 
which is aimed at recruitment of economi-
cally disadvantaged students. The program 
was based on a partnership between the 
public and private colleges and the medi-
cal schools. The JAMP program provides a 
number of entering class positions in medi-
cal schools for qualified JAMP participants, 
and provides a variety of support measures 
during undergraduate study, such as addi-
tional learning activities, review of students’ 
academic progress, counseling, mentor-
ing and tutoring, summer internships and 
limited scholarship support. Various types 
of support at medical school were also pro-
vided (4).

To enhance the diversity of applicants, 
in 2009 the University of Oklahoma College 
of Medicine introduced a Summer Medical 
Program for high school students, with in-
structions on proper applications to medical 
school, providing interaction with minor-
ity physicians and distinguished physicians 
suitable to serve as role models in the medi-
cal profession, and senior students (5). At 
the University of Chicago, Pritzker School 
of Medicine, the curriculum was changed to 
suit the goals emphasized in a recruitment 
strategy. 

By introducing a compulsory course on 
health disparities in 2005, the school ac-
quired the reputation of being an institution 
aware of health disparities and social justice 
issues, which in due course has contributed 
to a substantial increase in the enrollment of 
underrepresented minority students (6).

Recruitment and promotional activities 
for prospective medical students, aimed at 
enlistment of a sufficient number of candi-
dates for medical studies in rural areas, have 
been reported in Canada and Australia. 
Medical students in Canada, whose medi-
cal education curriculum integrates courses 
on rural medicine and hands-on learning, 

is aimed at developing a full understanding 
of the people living in rural areas and the 
specifics of their health  needs. Such courses 
have caused  more students to select rural 
practice as their career choice (7). The Rural 
Student Recruitment Program of The Uni-
versity of Western Australia includes pro-
motional visits to rural high schools. Trav-
eling and accommodation costs during the 
application and interviews are supported, 
too (8). In Australia, the percentage of med-
ical students from rural regions has more 
than doubled as a result of national policies 
and initiatives (7). Another Australian study 
proved that the revision of selection criteria 
can significantly influence gender balance 
and student ethnicity (9).

However, there is a sparsity of studies on 
recruitment activities aimed at enlargement 
of the applicant pool at medical schools. In 
Croatia there are four medical schools, all 
of which are state-owned and located in the 
four major cities. The intention of the au-
thorities is to ensure that the best students 
from regional medical schools stay in the 
regional cities instead of applying for the 
medical school in the capital, Zagreb. 

The aim of this study was to analyze 
whether promotional activity could recruit 
more high quality applicants to apply to re-
gional medical schools. We hypothesized 
that presentations to high school students 
and the use of a TV campaign could in-
crease the overall number of applicants and 
the number of applicants with higher aca-
demic qualifications. 

Methods

Setting

The University of Split, School of Medicine 
is located in Split, the second largest city in 
Croatia, being one of four medical schools 
in Croatia. The other three schools are in Za-
greb – the capital of the Republic of Croatia, 
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Rijeka – the third largest city and in Osijek 
– the fourth largest city in Croatia. The Split 
School annually enrolls 75 students for a 
6-year medical curriculum (10).

Participants

In 2007 and 2009, one academic year before 
and after the television media campaign, we 
surveyed the applications for medical stud-
ies collected in the Students’ Affairs Office. 
All students who personally submitted their 
application documents to the Students’ Of-
fice were invited to participate in the study, 
and none of them declined. Students whose 
applications were submitted by another per-
son, or who sent application by mail were 
not included in the study.

Promotional activities

The University of  Split, School of Medicine 
conducted a one-year promotional cam-
paign consisting of presentations at targeted 
high schools and a campaign on regional 
television in 2008 and 2009. TV presenta-
tions were organized as four one-hour series, 
specially devised to present the Split Medical 
School and the study of medicine. In Croa-
tia, students enter university after a 3-year or 
4-year high school course, which may be vo-
cational or a general high school. Vocational 
high schools last 3 or 4 years and emphasize 
the acquisition of specialized skills in chosen 
professions, such as hair dresser or plumber. 
In contrast, 4-year general high schools have 
a broad general curriculum. Some of these 
schools have a curriculum which emphasiz-
es courses in languages or mathematics. The 
aim of the general high schools is to pro-
vide the students with a broad background 
knowledge, to allow them to enroll in any 
of the existing university courses. General 
high schools admit only students with out-
standing academic achievements in primary 
school. Therefore, our promotional activity 
was targeted at general high school students 

in Split, Croatia, and covered 6 general high-
schools that were visited once. At the end of 
each of the presentations, at least half an 
hour of discussion followed.

The presentations were given by the 
Dean and Vice-Dean for Education on three 
consecutive Saturdays at the beginning of 
the 2008-2009 school year, with fourth-year 
students attending. Each presentation was 
devoted to students from humanist, mathe-
matical and language-oriented general high 
schools. The presentations lasted 45 minutes 
and each was attended by 40-50 students, 
which represents 25% of all students attend-
ing those schools. The Dean and Vice-Dean 
for Education gave presentations about the 
history of the School, the number of stu-
dents, the organization of classes, the appli-
cation procedure, the curriculum, research 
activities, opportunities for students to en-
gage in research, employment opportunities 
for graduate physicians, different career op-
portunities, advantages of studying in Split 
and the Bologna Process. After the presen-
tation, students had the opportunity to ask 
questions. At the end of the presentation, 
the Head of the Students’ Affairs Office at 
the University of Split, School of Medicine 
was available to answer questions about for-
mal admissions procedures.

The television campaign consisted of 
four 1-hour television programs, which were 
professionally filmed in a regional television 
studio, TV Jadran. In these television pro-
grams the School management and students 
promoted the School and pointed out to the 
benefits of studying in Split. The topics were, 
as follows: the role of the Medical School in 
the concept of a knowledge-based society, 
the achievements of the University of Split, 
School of Medicine (success stories about the 
development of the School) and medicine 
as a career choice. The presentations were 
shown on TV in April and September 2008 
and in April and June 2009. The first presen-
tation was in the evening, at 8 PM on TV 
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Jadran, and during the next week the pre-
sentations were replayed three times dur-
ing the afternoons. TV Jadran is essentially 
available free of charge to the population of 
Central Dalmatia, but TV Jadran partici-
pates in a Croatian television cable network 
too and its program is available nation-wide.

The admissions to the University of Split, 
School of Medicine took place at the end of 
the June 2009, and all activities were com-
pleted by that date.

Survey

The survey was conducting using a question-
naire, which consists of 6 questions: about 
the applicants’ city of residence, gender, high 
school, high school grade average, the rea-
sons which influenced the student to choose 
this medical school and a request to rate the 
four Croatian medical schools in regard to 
the students’ study preferences (Supplement 
1). For the question about the reasons for 
choosing a medical school, multiple answers 
were allowed. 

Ethics statement

The study was approved by the University of 
Split, School of Medicine Ethics Committee. 
As this study involved anonymous data col-
lection, informed consent was not required.

Statistical analysis

Each completed questionnaire was marked 
by numeric code. The collected data were 
entered into electronic data sheets, and 
analysis was performed using GraphPad 
Prism 4.00 software (GraphPad Software 
Inc., La Jolla, CA, USA). Frequencies were 
reported as numbers and percentages. The 
differences in response frequencies between 
the two years were calculated using Fisher’s 
exact test. Categorical variables were com-
pared using the chi-squared test. Statistical 
significance was set at p<0.05.

Results

Out of total of 379 applicants in 2007 and 
2009, 299 (79%) submitted their application 
personally (103 in 2007 and 196 in 2009) and 
were eligible to participate in the study. All 
of them agreed to participate and to fill out 
the questionnaire. More women applied in 
both analyzed years in comparison to men. 
In both years the majority of the applicants 
were from general high schools (Table 1).

The number of applicants to the Univer-
sity of Split, School of Medicine increased, 
from 147 in 2007 to 232 in 2009. Among 
applicants who participated in the study, 
the number of applicants from general high 
schools, where a promotional campaign 
was carried out, increased by 10%. In 2007, 
42.7% (44/103) of participants were students 
with the best grades during all four years of 
high school, compared to 41.8% (82/196) in 
2009.

However, the average high school grade 
of applicants was lower in 2009, compared to 
2007. The percentage of applicants from the 
Split-Dalmatian County, where the School is 
located, remained almost the same, while the 
percentage of applicants from the neighbor-
ing counties – Dubrovnik-Neretva County, 
Zadar County and Sibenik County – showed 
an increase in 2009 (Table 1). The majority 
of the applicants were from three counties in 
Croatia: the Split-Dalmatia County, the Du-
brovnik-Neretva County and Zadar County, 
and from the neighboring country, Bosnia 
and Herzegovina (Table 1).

In both years, the applicants’ first choice 
was the medical school in Zagreb, and sec-
ond choice was the school in Split. For the 
majority of the applicants, the most im-
portant selection factor was the medical 
school’s quality. There were 10 applicants 
in 2009 and 3 applicants in 2007 who stated 
that the school’s promotional campaign was 
an important factor in their decision about 
where to study (Table 1). The percentage 

Luka Vrdoljak et al.: Recruiting medical students



36

Acta Medica Academica 2013;42:32-40

of applicants who deemed the promotional 
campaign of the medical school important 
when deciding where to study was signifi-
cantly higher in 2007, than in 2009 (9.7% vs. 
1.5%, respectively). Separate analyses were 
conducted for the subgroup of students 

from Split, and the only categorical variable 
among the reasons for choosing a medical 
school that was significantly different be-
tween the analyzed years was the number 
of students who indicated the promotional 
campaign as a reason (Table 1).

Table 1 Comparison of medical school applicants’ responses in 2007 and 2009. The number of respondents in 
2007 was 103, and in 2009 it was 196

Applicants’ responses 2007 2009
Gender
M 42 (40.8) 59 (30.1)
F 61 (59.2) 133 (67.8)
Missing values 0 4 (2%)
High school
General high school 65 (63.1)	 142 (72.4)
Vocational school 35 (33.9)	 47 (21.4)
Other 0 3 (1.5)
Missing values 3 (2.9) 4 (2)
Best grade in all four years of high school, N (%) 44 (42.7) 82 (41.8)
Reasons for choosing a medical school among all applicants included in the study, N (%)*
Quality of the studies 84 (81.6) 159 (81.1)
Reputation of a specific medical school 33 (32.0) 64 (33.0)
Cost of studying 28 (28.0) 33 (17.0) †
Friends’ recommendations 8 (8.0) 22 (11.2) †
Quality of the student life 15 (15.0) 18 (9.1)
Promotional campaign of the medical school 10 (9.7) 3 (1.5) †
Reasons for choosing a medical school among applicants from Split, N (%)*
Quality of the studies 58 (79.4) 99 (81.1)
Reputation of a specific medical school 25 (34.2) 40 (32.8)

Cost of studying 23 (31.5) 27 (22.1)
Friends’ recommendations 5 (6.8) 16 (13.1)
Quality of the student life 11 (15.1) 11 (9.0)
Promotional campaign of the medical school 7 (9.6) 3 (2.5) †
First choice medical school
Osijek 1 (0.9) 1 (0.5)
Rijeka 2 (1.9) 0
Split 15 (14.6) 15 (7.6)
Zagreb 74 (71.8) 168 (85.7) †
Missing values 11 (10.7) 12 (6.1)
County of residence
Split-Dalmatian County 81 (78.4) 149 (76.0)
Dubrovnik-Neretva County 4 (3.8) 10 (5.1)
Zadar County 3 (2.9) 6 (3.0)
Sibenik-Knin County 1 (0.9) 6 (3.0)
Brod-Posavina County 1 (0.9) -

Vukovar-Syrmia County 1 (0.9) 1 (0.5)
Krapina-Zagora County 0 1 (0.5)
Bosnia and Herzegovina ‡ 10 (9.7) 16 (8.1)

*Multiple responses allowed; †Significant difference between the observed years; P <0.05; ‡All applicants from neighboring country Bosnia and 
Herzegovina were entered as one category.
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Discussion
In this study we analyzed whether one-year 
promotional activities, consisting of presen-
tations in elected high schools and a cam-
paign on a regional television may have an 
effect on the applicant pool of a regional 
medical school. Compared to the year be-
fore the promotional activity, the number 
of applicants after the promotional activity 
increased by 37%. The number of applicants 
to this School has been fluctuating between 
100 and 200 over the past decade (11), and 
the year after our promotional activity was 
the first time since 1999 that there were more 
than 200 applicants. The number of appli-
cants from general high schools increased 
by 10% in the observed period, which may 
be considered a positive trend, because high 
schools provide a broader knowledge base 
in comparison to vocational schools.

However, only 9.7% of students in 2007 
and 1.5% of students in 2009 stated that the 
promotional campaign of the medical school 
was their principal reason for choosing Split 
medical school. It is possible that the cam-
paign had an influence, but students do not 
perceive presentations in high schools and 
television series as a ‘promotional campaign’, 
because they were not designated in that way.

Our data suggest that further research 
will be needed to improve the recruitment 
strategy, in order to recruit more high qual-
ity applicants and to retain the majority of 
prospective students in the region. Strat-
egies that will create the image of a high 
quality school could influence prospective 
students to choose a regional school as their 
first choice, because the students stated that 
the quality of the medical school was the 
most important factor in choosing schools. 
Our promotional activity did not affect gen-
der ratio. The predominance of women ap-
plicants has been present since the founding 
of the School of Medicine in Split (12).

The medical school in Split is among 
the smallest medical schools in Croatia in 

terms of the number of available positions, 
and our previous study indicated that other 
schools have a larger applicant pool, corre-
sponding to the number of enrolment posi-
tions available (11). Considering the overall 
number of high school students interested 
in becoming medical students, there is po-
tential for increasing the applicant pool of 
regional medical students.

In a 2005 study, Agrawal et al. studied 
recruitment methods used by American 
medical schools to recruit underrepresented 
and minority (URM) students, where the 
deans of student affairs were asked to indi-
cate which interventions they used, and to 
rate the effectiveness of those programs (3). 
The interventions that were listed and rated 
were: site visits to school pre-admission, pre-
admission counseling, career development 
outreach in primary or secondary schools, 
financial aid, early targeting of minority stu-
dents, URM student recruiters, enrichment 
programs, community based education 
programs, alumni involvement, application 
assistance and partnerships with various or-
ganizations, such as education or labor state 
departments and foundations (3). Regional 
schools could consider using the extensive 
list of promotional activities, based on stud-
ies reporting on outreach to minority stu-
dents, to increase their attractiveness among 
future medical students.

Hemphill et al. wrote about a marketing 
approach to recruitment, emphasizing that 
marketing theory deals with perceptions of 
value, satisfaction and practice selection, 
and that new perspectives in research-based 
market segment-specific solutions can be 
sought (13). Building on the suggestions 
of Hemphill et al. (13), high school stu-
dents may be viewed as customers, medical 
schools as corporations and the entire coun-
try as the market of competition. Adopting 
this philosophy, coordinating mechanisms 
to integrate dissemination of information, 
and marketing the service supply between 
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the three elements may help in student re-
cruitment to a specific school.

The University of Split, School of Medi-
cine should emphasize its strengths to po-
tential students, and advertise its advantages 
to potential candidates. For example, this 
school has a very high focus on evidence-
based medicine and it is home to the nation-
al branch of The Cochrane Collaboration 
(14-18). We have reported previously that 
students from the University of Split, School 
of Medicine have more knowledge and more 
positive attitudes on evidence-based medi-
cine, compared to students from other med-
ical schools in Croatia and in Mostar, Bosnia 
and Herzegovina (19). Acta Medica Aca-
demica published a series of manuscripts in 
2012, showing that the University of Split, 
School of Medicine is continuously improv-
ing its curriculum (20), placing the empha-
sis on clinical skills (21), and providing stu-
dents with enhanced experience in the field 
of family medicine (22-25). All this could be 
an advantage for prospective students.

This study had several limitations. Only 
applicants from Split would have been po-
tentially exposed to the promotional activi-
ties in the high schools and the survey did 
not question whether the survey respon-
dents had heard the school presentation 
or seen the television broadcast. Since few 
students indicated that the promotional ac-
tivities of the School were important in their 
decision, it is possible that there were other 
confounding variables that influenced the 
37% increase in the number of applicants 
post-promotion. In the study we did not 
have a comparison group to show the differ-
ences between a medical school with a pro-
motional activity and one without any. We 
did not have any means for measuring the 
viewership of the television series. Further-
more, in 2007, there were 70% of applicants 
who participated in the survey, and 84% in 
2009. The proportion of applicants from 
general and vocational schools among those 

who did not fill out the survey does not nec-
essarily need to be the same as among those 
who did participate in the study in 2007 
and 2009. The 10% difference in the num-
ber of applicants from general high schools 
between 2007 and 2009 might be due to the 
fact that more students from general high 
schools came in person to submit their ap-
plications in 2009.

Conclusion

The number of applicants increased by 37% 
after the promotional activities, but the stu-
dents did not indicate that the promotional 
campaign was a reason for choosing a medi-
cal school.  Presentations in targeted general 
high schools and a television media cam-
paign should be further studied, as possible 
activities that regional schools may use to 
reach out to potential applicants.
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 Supplement 1
QUESTIONNAIRE FOR MEDICAL SCHOOL APPLICANTS

1. Please indicate the city in which 
you live:

 

2. Gender ¡ male

¡ female

3. Your high school was: ¡ general high school

¡ vocational high school in the field of medicine

¡ other vocational high school

4. Your average academic success in high school: Excellent (grade 5) Very good (grade 4) Other

1st grade ¡ ¡ ¡

2nd grade ¡ ¡ ¡

3rd grade ¡ ¡ ¡

4th grade ¡ ¡ ¡

5. What were your reasons for 
choosing a particular medical 
school among all Croatian 
schools? (multiple answers 
allowed)

¡ Quality of the studies ¡ Friends’ recommendations

¡ Reputation of a specific medical 
school

¡ Quality of the student life

¡ Cost of studying ¡ Promotional campaign of the medical 
school

6. If you could choose a city where you would ideally 
like to study, what would be the order of your 
preference?

1st choice 2nd choice 3rd choice 4th choice

Osijek ¡ ¡ ¡ ¡

Rijeka ¡ ¡ ¡ ¡

Split ¡ ¡ ¡ ¡

Zagreb ¡ ¡ ¡ ¡
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Objective. The aim of the present study was to investigate the inci-
dence of occipitalization of the atlas among Thai dried skulls, in order 
to contribute to baseline awareness of this condition. Materials and 
methods. The skulls of 633 adult Thais from the collection maintained 
in the Department of Anatomy, Faculty of Medicine, Khon Kaen Uni-
versity, Thailand, were examined for evidence of occipitalization of the 
atlas. The skulls were well-preserved and did not show any traits of 
craniofacial deformation. The skulls for which the age and sex were 
unknown were excluded from the analysis. From the cadaveric re-
cords on each individual, we learned that the skulls belonged to 373 
men (age of decease between 25 and 90 years), and 260 women (age 
of decease between 28 and 92 years). Results. Occipitalization of the 
atlas was detected in 2 skulls (0.32%). The first case was a male skull 
(54 years of age at decease), where the atlas was partially fused to the 
occipital bone. The second case was also a male skull (59 years of age 
at decease) showing complete fusion of the anterior arch of the at-
las. Conclusion. The incidence of occipitalization of the atlas is low; 
however, if present this abnormality may cause a wide range of neuro-
logical problems. Knowledge of occipitalization of the atlas may be of 
substantial importance to orthopedists, neurosurgeons, physiothera-
pists and radiologists dealing with abnormalities of the cervical spine. 
Mistaken diagnoses have led to delayed treatment and at times adverse 
results.

Key words: Occipitalization, Atlas, Incidence, Neurological problems.

Introduction

Occipitalization of the atlas, or atlanto-oc-
cipital fusion, is one of the most common 
skeletal abnormalities found at the cranio-
cervical junction (1). Occipitalization is 
caused by assimilation of the first cervical 
vertebra (the atlas) into the basicranium (2, 
3). The incidence ranges between 0.14 and 
3.63 % (4-9) and it can be partial or complete 

(10-12), with the latter being the most com-
mon (13). Multiple variations of partial oc-
cipitalization have been reported, and many 
involve some aspect of atlanto-occipital ar-
ticulation (14). Atlantal occipitalization may 
be congenital or acquired (15). Most of the 
mechanism of occipitalization is believed 
to be the malformation of the embryologi-
cal development of the upper axial skel-
eton (16). Congenital malformation of the 



42

Acta Medica Academica 2013;42:41-45

cervico-occipital region is of considerable 
consequence because of its proximity to the 
spinomedullary region, with the possibility 
of neurological compression syndrome. Oc-
cipitalization of the atlas can produce a wide 
range of neurological signs and symptoms, 
which vary from a transitory headache to 
a full-blown neurological syndrome (17), 
leading to occipitocervical instability. The 
onset of neurological symptoms is usually in 
the third or fourth decade. The presence of 
blocked vertebrae below this level may ac-
celerate the development of symptoms, due 
to compensatory motion at the atlantoaxial 
joint (6).

Standard anatomy text books do not pay 
much attention to occipitalization of the at-
las, and research on it is the only source of 
information (4). Thus, the aim of the present 
study was to investigate the incidence of oc-
cipitalization of the atlas among Thai dried 
skulls, in order to contribute to baseline 
awareness of this condition.

Methods

We examined 633 skulls of adult Thais 
from the bone collection maintained in the 
Department of Anatomy at the Faculty of 
Medicine, Khon Kaen University, Thailand. 
The skulls were well preserved and did not 
show any trait of craniofacial deformation. 
The external and internal surfaces of the en-
tire occipital bone were observed by visual 
inspection. The age and sex of the deceased 
were recorded by the technicians. The skulls 
for which the age and sex were unknown 
were excluded from the analysis. From the 
cadaveric records on each individual, we 
learned that the skulls belonged to 373 men 
(age of decease between 25 and 90 years), 
and 260 women (age of decease between 28 
and 92 years). All of the skulls came from 
individuals who had donated their bodies 
to the Department. The proposal for this 
research project was approved by the Re-

search and Ethics Committee of the Faculty 
of Medicine, Khon Kaen University.

Results
Of the 633 dried occipital bones, occipital-
ization of the atlas was found in two subjects 
(0.32%). The first case was a male skull (54 
years of age at decease), where the atlas was 
partially fused to the occipital bone (Figure 1). 

The posterior arch was incompletely 
fused in the midline. The anterior arch of the 
atlas was completely fused with the basilar 
part of the occipital bone, except for a slit-
like opening above the anterior tubercle. The 
lateral masses were completely fused to the 
occipital bone. The superior articular facets 
of the atlas were totally fused to the occipital 
bone in the region of the occipital condyles. 
The left transverse process had no foramen 
transversarium. The respective maximum 
vertical length and transverse width of the 
right vs. left inferior articular facets were 19 
and 14 mm, vs.17 and 16 mm. The respec-
tive transverse and sagittal diameter of the 
foramen magnum were 25.4 and 28 mm.

Figure 1 Photograph of the base of the skull show-
ing a central deficit of the posterior arch of the at-
las and fusion existing between the occipital bone 
and the right and left parts of the posterior arch. (R 
– right side, L – left side, AA – anterior arch of the 
atlas, IAF – inferior articular facets of the atlas, FM – 
foramen magnum, PA – posterior arch of the atlas).
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The second case was also a male skull (59 
years of age at decease) showing complete fu-
sion of the anterior arch of the atlas (Figure 2). 

The posterior arch was also fused with 
the squamous part of the occipital bone. 
There were some perforations between the 
posterior arch and the occipital bone. The 
lateral masses were completely fused to the 
occipital bone. Both the left and right supe-
rior articular facets of the atlas were fused 
with the corresponding occipital condyles. 
The respective maximum vertical length 
and transverse width of the right vs. left in-
ferior articular facets were 18 and 16 mm, 
vs.20 and 15 mm. The respective transverse 
and sagittal diameter of the foramen mag-
num were 26.2 and 32.6 mm.

Discussion

The cause of occipitalization of the atlas may 
be congenital or acquired (15). The acquired 
cases may be due to tuberculosis (16) or 
other infectious disease. They may also re-

sult from mechanical injuries of the cervical 
region of the vertebral column. The injuries 
may concern ligaments and/or bones. By 
comparison, the congenital causes are con-
nected with the appearance of disorders 
(teratogenic factors, genetic anomalies) dur-
ing the third week of fetal life, when the oc-
cipital and cervical sclerotomes are develop-
ing. Occipitalization of the atlas takes place if 
the first cervical sclerotome does not divide 
into the cranial and caudal components, and 
the atlas gets assimilated into the occipital 
components, because the caudal part of the 
fourth occipital sclerotome unites with the 
whole first cervical sclerotome (7, 16). 

Atlanto-occipital fusion can cause nu-
merous neurological deficits because the di-
mensions of the foramen magnum undergo 
reduction. The symptoms concomitant with 
occipitalization are connected with com-
pression on the medulla oblongata, spinal 
cord, vertebral artery and venous plexus (10, 
17). The sagittal diameter of the foramen 
magnum is a crucial landmark in symp-
tomatic patients (18). In our second case, 
this diameter was considered abnormal as it 
was < 30 mm (18). This can lead to clinically 
manifesting symptoms.

Vega et al. (19) reported that the range of 
the transverse diameter of the foramen mag-
num is between 28-40 mm. The respective 
transverse diameter of the foramen magnum 
of both of our cases was narrower than the 
normal range. This report is in agreement 
with Sani et al. (9), Tun et al. (12) who re-
ported that narrowing of the foramen mag-
num is associated with brainstem compres-
sion. The main reason is the high position 
of the dens in relation to the medulla oblon-
gata (7, 16). The chief symptoms associated 
with assimilation of the atlas are headache, 
neck pain, abnormal posture of head and 
neck, restricted head and neck movements, 
numbness or pain in the extremities, weak-
ness of lower limb, disturbances in balance 
and ataxia (7, 17). According to Hensinger 

Figure 2 Photograph of the base of the skull showed 
fusion between the occipital bone and the right and 
left parts of the posterior arch and the posterior tu-
bercle. (R – right side, L – left side, AA – anterior arch of 
the atlas, IAF – inferior articular facets of the atlas, FM 
– foramen magnum, PA – posterior arch of the atlas).

Kimaporn Khamanarong et al.: Occipitalization of the atlas
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(1), a patient with occipitalization of the at-
las will have a short neck and restricted neck 
movement. The vertebral artery may be 
compressed and symptoms—such as dizzi-
ness, seizure, mental deterioration and syn-
cope—may occur. 

Detection and treatment of this defor-
mity are essential as this deformity often 
causes cervical spine instability. Special im-
aging, such as CT scan, three-dimensional 
CT scan, or MRI should be obtained before 
surgery. Tun et al. (12) reported a case in 
which CT images revealed not only a fusion 
between the posterior arch of the atlas and 
the occipital bone, but also hypertrophy of 
the occipital condyles and a reduction in the 
transverse diameter of the foramen mag-
num.

Spontaneous occipito-atlantal fusion, 
and anomalies of the occipital condyles (20) 
can cause changes in the biomechanics of 
the craniovertebral junction. In odontoid 
fracture or C1-C2 instability associated with 
rheumatoid arthritis, the occipito-atlantal 
fusion moves as a single unit, leading to 
more displacement of the odontoid process 
and more instability of the craniovertebral 
junction. The occipito-atlantal fusion must, 
therefore, be considered when operating on 
patients with C1-C2 instability—such as 
C1-C2 instability associated with odontoid 
fracture or rheumatoid arthritis. In these 
situations, preoperative X-rays, CT scan and 
MRI are recommended to determine the as-
sociated bone anomaly (21) and to ensure a 
complete preoperative evaluation (22). The 
instrumentation and arthrodesis must be 
fixed from the occiput to the C2, instead of 
the C1-C2 fixation, as is more common.

In previous studies done on Asians (3, 4, 
9, 23), and including the present study, only 
two skulls were detected showing occipital-
ization of the atlas. The respective incidences 
were 2.04, 3.63, 1.59, 0.69 and 0.32 %. The 
relatively low frequency found in the current 
study was due to the higher total number of 

cases (633), while the others examined fewer 
cases (n=98, 55, 150 and 126, respectively).

Conclusion

Occipitalization of the atlas is the most com-
mon anomaly of the craniocervical junc-
tion, hence head and neck surgeons should 
be aware that such an anomaly may exist 
without any typical symptoms. Restriction 
or absence of movement in this articulation 
may be the first sign which attracts their at-
tention regarding such assimilation. Knowl-
edge of occipitalization of the atlas may be 
of substantial importance to orthopedists, 
neurosurgeons, physiotherapists and radiolo-
gists dealing with abnormalities of the cervi-
cal spine. Mistaken diagnoses have led to de-
layed treatment and at times adverse results.
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Introduction

Musculoskeletal disorders (MSDs) are 
among the leading causes of occupational 
health problems, with consequences for 
workers, employers and society (1, 2). These 
disorders are widespread in different coun-
tries with substantial costs and impact on 
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Objective. Office-work poses a high-risk for musculoskeletal disor-
ders (MSDs), with consequences for workers, employers and society. 
The aims of this study were to determine the prevalence of musculo-
skeletal symptoms in a sample of Iranian office workers, to investigate 
the association between pain severity and job satisfaction and to in-
vestigate the association between MSDs and job satisfaction. Mate-
rials and methods. Iranian office workers from a university setting 
(n=91) were randomly selected and included in this cross-sectional 
study. The Nordic musculoskeletal questionnaire plus visual analogue 
scale of pain, and the Brayfield-Rothe Job Satisfaction Index  were 
used to study the prevalence of MSDs, pain intensity and job satis-
faction, respectively. Descriptive analysis, Pearson’s correlation, and 
multiple regression analysis were performed for statistical assessment. 
Results. Eighty-nine percent of participants reported musculoskeletal 
symptoms during the past 12 months, most commonly in the  neck 
(69.2 %), low back (58.2%), knees (41.8%), shoulders (35.2%), and up-
per back (34.1%). There was a significant negative correlation between 
pain intensity and job satisfaction. Pain intensity, low-back pain in the 
last week, wrist pain in the past 12 months and shoulder pain were sig-
nificantly associated with job satisfaction (p<0.05). Conclusion. This 
study provides evidence that musculoskeletal symptoms are common 
in Iranian office workers, associated with low job satisfaction. These 
findings indicate the need for more attention to MSDs among office 
workers and designing effective preventive interventions.

Key words: Musculoskeletal pain, Occupational health, Job satisfac-
tion.

the quality of life (3). Prevalence data have 
indicated that more than 25% of the Europe-
an working population have reported mus-
culoskeletal symptoms (4). In the United 
States, MSDs represent 40% of compensated 
injuries and cause more work absenteeism 
than any other group of diseases (5). MSDs 
among office workers are receiving increas-
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fahan, Iran. The target population were all 
administrative office-worker employees of 
these two schools.  The inclusion criteria 
were people who work with computers for 
at least 3 hours per day, or have sedentary 
office-work for at least 6 hours per day, in 
either permanent or contract employment. 
The exclusion criteria were people who had 
had any previous illness and/or injuries that 
may have contributed to MSDs, or who had 
less than 1 year work experience. With 95% 
confidence interval (p=0.6, d=0.15) (20) 
and considering 10% attrition, we consid-
ered 95 office workers sufficient to examine 
the prevalence of MSDs and its association 
with job satisfaction. A cluster sampling was 
done. The departments of each school were 
clustered, and the sample was selected ran-
domly according to the size of each cluster. 

Tools

The main variables of this study were mus-
culoskeletal symptoms, pain intensity and 
job satisfaction, which were measured using 
these tools: 

The Nordic Musculoskeletal Questionnaire 

The self-rating Nordic Musculoskeletal 
Questionnaire (NMQ) is a standardized 
questionnaire to assess the prevalence of 
musculoskeletal symptoms (23, 24). The 
validity and reliability of this questionnaire 
have been investigated and approved in dif-
ferent studies and several languages, includ-
ing the Persian language (25).

The first part of the NMQ is a general 
questionnaire to collect information about 
the individual (height, weight, age, handed-
ness, hours worked per week, period of time 
in present occupation, etc.) as well as work 
absence (one day or more) due to muscu-
loskeletal problems. It has also 40 forced-
choice items identifying areas of the body 
causing musculoskeletal problems. Comple-

ing attention (6). Increased computer us-
age has been linked to a high prevalence of 
musculoskeletal symptoms and these disor-
ders can have detrimental effects on work-
ers’ health and productivity (7, 8). Physical 
factors such as: repetitive movements, sus-
tained postures, incorrect work positions, 
and prolonged sitting in incorrect fixed 
positions, should be considered (9, 10). On 
the other hand psychosocial factors such as: 
low job satisfaction, high job demands, low 
job control, and low workplace social sup-
port, have been associated with the onset of 
MSDs among office workers (11, 12). These 
factors may reinforce each other and their 
effects may be mediated by cultural or soci-
etal factors (13). 

Studies on work related MSDs in Iran 
showed a high prevalence of musculoskel-
etal symptoms in different work settings, 
such as: automobile factories (14), rubber 
factories (15), carpet mending operations 
(16), the petrochemical industry (17) phar-
maceutical industries (18) and health care 
settings (19, 20). Office workers are known 
to be at high risk of MSDs (21). The point 
prevalence of low back pain was reported 
as high as 60% among office workers in an 
Iranian university setting (22), but there has 
not been a comprehensive assessment of the 
prevalence of MSDs at multiple anatomical 
sites, and its association with job satisfaction 
in Iranian office workers. 

The aims of this study were to determine 
the prevalence of musculoskeletal symp-
toms in a sample of Iranian office workers, 
to investigate the association between pain 
severity and job satisfaction, and to explore 
the association between MSDs and job sat-
isfaction.

Material and methods

This was a cross-sectional study undertaken 
in the Medical and Pharmacy schools, of the 
Isfahan University of Medical Sciences, Is-

Amir Loghmani et al.: Musculoskeletal symptoms and job satisfaction
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tion is aided by a body map to indicate nine 
anatomical sites: neck, shoulders, upper 
back, elbows, low back, wrist/hands, hips/
thighs, knees and ankles/feet. Respondents 
were asked if they had had any musculoskel-
etal trouble in the last 12 months and the last 
7 days, which has prevented normal activ-
ity at home or away from home (i.e. loss of 
function).

The Visual Analogue Scale of Pain 

A Visual Analogue Scale (VAS) is a mea-
surement instrument designed to measure a 
characteristic or attitude that is believed to 
range across a continuum of values that can-
not easily be directly measured. Operation-
ally a VAS is usually a horizontal line, 100 
mm in length, anchored by word descriptors 
at each end, with no pain at one end (0) and 
maximum pain (100) at the other. The par-
ticipant marks on the line the point that they 
feel represents their current state of pain. 
The VAS score was determined by measur-
ing in millimeters from the left hand end 
of the line to the point that the participant 
marked, converted into a scale of 0 to 10.

The Job-Satisfaction Questionnaire

Job satisfaction was assessed using the Bray-
field-Rothe Job-Satisfaction Index (BRJSI) 
(26).  Respondents were instructed to indi-
cate the extent of their agreement with each 
item using a five point Likert  type scale 
from 1 to 5 as follows: 1= strongly disagree, 
2= disagree, 3= neither disagree nor agree, 
4= agree, and 5= strongly agree. The scale 
includes 10 positive and 8 negative state-
ments. A scale is formed by calculating the 
mean score for all 18 items, ranging from 
18-90 and a higher score indicates higher 
job satisfaction (25). A total score of 18 to 55 
is interpreted as low job satisfaction, while 
70 and over is represented high job satisfac-
tion (27). Socio-demographic variables [age, 
gender, marital status, education and work-

ing experience] were collected using a self-
rated questionnaire.

Statistical analysis

All descriptive statistics are presented as 
means and standard deviations for quanti-
tative variables and as relative frequencies 
and percentages for categorical variables.  
The BRJSI score is presented as mean with 
its 95 % confidence interval. Pearson’s cor-
relation coefficient was used to measure the 
strength of the relationship between pain 
intensity and job satisfaction. Variables 
achieving bivariate significance were placed 
into a linear regression model. Multiple re-
gression (stepwise) analysis was applied to 
assess the association of MSDs with job sat-
isfaction. The stepwise regression analysis 
produced our regression model from a set of 
candidate independent variables, by enter-
ing and removing variables into our model. 
This method may build a single final model, 
although there are often several good mod-
els to describe the association. Variables 
were selected for inclusion in the stepwise 
regression model based on theoretical im-
portance, as well as significance in bivariate 
analyses. Considering job satisfaction as the 
dependent variable, the independent vari-
ables were entered in blocks, starting from 
the background socio-demographic vari-
ables (age, gender, education, marital status, 
working experience and BMI) and followed 
by the pain intensity and musculoskeletal 
symptoms in different anatomical regions. 
The level of significance was set at P<0.05, 
and all tests were two-tailed. Collinearity 
diagnostics were performed by means of 
the variance inflation factor (VIF) for each 
independent variable entered in the regres-
sion equations. A VIF>10 was considered as 
positive multicollinearity (28). The analy-
sis of data was performed by the Statistical 
Package for Social Sciences (SPSS version 
20) for Mac.
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Ethics statement

The design of the study was approved by 
the Ethics committee of Vice Chancellor 
for Research, Isfahan University of Medical 
Sciences (project no. 391264). All partici-
pants received study information and pro-
vided written informed consent. Also, the 
confidentiality of all information was man-
aged carefully by researchers. 

Results

Of the potential 118 participants, 103 partic-
ipants responded to the questionnaire, giv-
ing a response rate of 87%. Of these, 12 were 
excluded because they did not meet the in-
clusion criteria of having at least 1-year work 
experience (n=9) or had previous musculo-
skeletal disorder (n=3), leaving 91 who were 
included in the study. The mean age of all 
participants was 39.4 years (SD=8.43) with 
a range of 25-58 years. Of these participants, 

67 were female (73.6%) and 24 participants 
were male (26.4%) with a female to male ra-
tio of 2.79:1. About 85% of the respondents 
worked full time (32-41 hours per week) 
(Table 1).

Prevalence of musculoskeletal symptoms

Eighty-one (89%) participants reported 
musculoskeletal symptoms during the pre-
vious 12 months. The body regions most 
commonly affected were: neck (69.2%), 
low back (58.2%), knee (41.8%), shoulders 
(35.2%), and upper back (34.1%). Respon-
dents reported symptoms less commonly in 
the thighs (7.7%), arms (5.5%), and palms 
(4.3%) (Table 2). Fifty-five (60.4%) partici-
pants reported loss of function, and work 
absenteeism was reported in 36.3% of par-
ticipants during the previous 12 months. 

Pain intensity and job satisfaction

The results of the visual analogue scale 
showed a median symptom intensity of 5.29. 
The mean score of job satisfaction was 54.14 
(95% confidence interval: 51.61 to 56.68). 
The majority of office workers belonged to 
the low (47.3%) and intermediate level of 
job satisfaction (47.3%). The high level of 

Table1 Demographic characteristics of office-
workers studied (n=91)

Demographic characteristics Results

Age (Mean ± SD) 39.42 (8.4)

Working experience (yrs.) (Mean ± SD) 13.69 (7.2)

BMI (Mean ± SD) 25.21 (2.9)

Gender (n; %)

     Female 67 (73.6)

     Male 24 (26.4)

Marital status (n; %)

     Single 13 (14.3)

     Married 78 (85.7)

Education (n; %)

     Diploma 14 (15.4)

     Associate degree 12 (13.2)

     BSc 36 (39.5)

     MSc 22 (24.2)

     PhD 6 (6.6)

     Post-Doc 1 (1.1)

Table 2 Prevalence rate of reported MSDs in 
different body regions during the 12 months prior 
to the study (n=91)

Body Region Number (%)

Neck 63 (69.2)

Shoulders 32 (35.2)

Elbows 12 (13.2)

Wrists/hands 26 (28.5)

Upper back 31 (34.1)

Lower back 53 (58.2)

Thighs 7 (7.7)

Knees 38 (41.8)

Ankles/feet 12 (13.2)

Amir Loghmani et al.: Musculoskeletal symptoms and job satisfaction
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job satisfaction was observed in 5.5% of our 
participants. Using Pearson’s correlation 
analysis, the pain intensity was negatively 
correlated with job satisfaction score (r= 
-0.58, p<0.001).

Musculoskeletal symptoms and job 
satisfaction

In multiple linear regression analyses, af-
ter evaluating the correlations among the 
independent variables, no multicollinear-
ity problem was detected. Stepwise linear 
regression was performed on the variables 
previously listed, to determine association 
with job satisfaction. Pain intensity had the 
strongest association with job satisfaction 
(R2=0.39). To determine which musculo-
skeletal symptoms of the NMQ were most 
important in determining its association 
with the job satisfaction score, the job satis-
faction was regressed onto the musculoskel-
etal symptom. Among these symptoms, low 
back pain in the last week, wrist pain in the 
previous 12 months and shoulder pain were 

associated with significantly worse job satis-
faction (Table 3).

The final model (model 4) indicated 
that pain intensity, low back pain in the last 
week, wrist pain in the previous 12 months 
and shoulder pain were negatively associat-
ed with job satisfaction (p<0.05). This final 
model explained 61% of the variance of the 
job satisfaction. Demographic factors and 
musculoskeletal pain in other anatomical 
regions were not found to be significantly 
associated with job satisfaction in these par-
ticipants. 

Discussion
This study investigated the prevalence of 
musculoskeletal symptoms among office-
workers and their association with job satis-
faction. In our study, musculoskeletal symp-
toms were common among office workers in 
a university setting. Eighty-nine percent of 
our participants reported musculoskeletal 
symptoms during the previous 12 months. 
Loss of function and work absenteeism were 

Table 3 Association of musculoskeletal symptoms and pain intensity with job satisfaction

Model* Standardized beta p-Value Standard error of the estimate R square

Model 1

Pain intensity (VAS)** -0.63 <0.001 9.96 0.39

Model 2

Pain intensity (VAS) -0.58 <0.001 9.59 0.48

Low back pain (last 7-days) -0.32 0.003 - -

Model 3

Pain intensity (VAS) -0.57 <0.001 9.33 0.55

Low back pain (last 7-days) -0.29 0.008 - -

Wrist pain (last 12-months) -0.20 0.015 - -

Model 4***

Pain intensity (VAS) -0.53 <0.01 - -

Low back pain (last 7-days) -0.27 0.005 9.17 0.61

Wrist pain (last 12-months) -0.17 0.005 - -

Shoulder pain (last 7-days) -0.16 0.028 - -

*Regression analysis was adjusted for age, gender, education, marital status, working experience and BMI; **VAS= Visual Analogue Scale;  
*** Model 4 is the final model.
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reported in more than half the participants. 
This indicated that the prevalence of muscu-
loskeletal symptoms is higher in the studied 
population in comparison to international 
studies (3, 7, 9, 29-31) and Iran (32). 

Office workers were most likely to report 
musculoskeletal symptoms in their neck 
(69.2%), low back (58.2%), knees (41.8%), 
and shoulders (35.2%). This is line with the 
previous studies indicating the high preva-
lence of neck pain in office workers and pain 
in other regions of the body (33, 34). Like-
wise the prevalence of back pain was in the 
range of 7.4% to 59.6% in previous studies 
(21, 35-40) and upper extremity symptoms 
ranged from 18.6 to 62.7% (34, 41, 42). This 
wide range in different studies may be due 
to differences in the work settings and/or in 
the criteria used for ascertainment of symp-
toms.

MSDs were the main reasons for work-
related consultations in general practice and 
medical costs (43, 44). Furthermore, mus-
culoskeletal symptoms threaten the quality 
of life (45, 46) and job satisfaction of office 
workers (47). 

Most of our participants reported low to 
medium job satisfaction. Job satisfaction is 
simply defined as the degree to which people 
like their jobs (48). Several studies indicated 
that the extent to which individuals feel sat-
isfied with their work is associated with their 
physical and mental health (49, 50). A meta-
analysis of almost 500 studies of job satisfac-
tion, incorporating over 250,000 employees, 
found statistical correlations between job 
satisfaction and measures of mental health; 
and smaller relationships were detected for 
measures of physical health (51). In our 
study, pain intensity was significantly cor-
related with job satisfaction, and our results 
from the multiple regression analysis in-
dicate that pain intensity, low back pain in 
the last week, wrist pain in the previous 12 
months and shoulder pain were associated 
with job satisfaction. 

However, previous studies indicated the 
association between low job satisfaction 
and musculoskeletal symptoms, such as low 
back pain (47, 52). It seems that there may 
be a bilateral relationship between job satis-
faction and physical health. This implies the 
need for a holistic approach to improving 
the bio-psycho-social-environmental health 
of employees. An important aspect of the 
current study refers to assessing the preva-
lence of musculoskeletal symptoms in a de-
veloping country and its relationship with 
job satisfaction.

Lower job satisfaction in developing 
countries has been reported in several stud-
ies, which is in line with our findings (53-55). 
The proposed reasons for lower job satisfac-
tion in developing countries include lack of 
employment security, poor salaries, benefits, 
work conditions, promotion and commu-
nication, as well as lower control over job, 
leadership behaviors, job stress, and mental 
and physical status (56-59). However, there 
are some issues that should be considered as 
limitations of this study. Job satisfaction is 
a multi-dimensional concept. Several fac-
tors, such as: mental health, working hours, 
economical issues, job security, supervisor 
support, and changes in job control levels, 
have also been related to individual job sat-
isfaction levels (60) and are not addressed 
in this study. Furthermore, satisfaction 
levels can vary markedly between different 
job features (61). These all bring raise criti-
cism of the concept of job satisfaction and 
its measurement. However, there is no ‘gold 
standard’ indicating the aspects that should 
be taken into account when job satisfaction 
is measured (62). Qualitative studies may be 
helpful to consider all aspects of job satisfac-
tion in future studies.

The target population in our study was 
from two schools in a medical university. 
The higher prevalence of musculoskeletal 
symptoms in this sample may be related to 
their higher awareness of medical symptoms 

Amir Loghmani et al.: Musculoskeletal symptoms and job satisfaction



52

Acta Medica Academica 2013;42:48-56

since they were health care workers. Also, 
the cross-sectional design of this study limits 
its generalizability, and causation cannot be 
inferred. More research, particularly longi-
tudinal, is warranted to direct the causation 
between musculoskeletal symptoms and job 
satisfaction. Despite these limitations, the 
current study appears to be unique in that it 
used standardized measures to quantitative-
ly evaluate the prevalence of musculoskel-
etal symptoms and its association with job 
satisfaction among Iranian office workers.

Conclusion

In conclusion, our study provides evidence 
that musculoskeletal symptoms are com-
mon in Iranian office workers, which may 
impact negatively on job satisfaction. These 
findings indicate the need for more atten-
tion to MSDs among office workers and de-
signing effective preventive interventions.
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Introduction

Velopharyngeal closure (VPC) is an impor-
tant part of speech. The causes of hyper-
nasality and velopharyngeal dysfunction 
(VPD), i.e., velopharyngeal insufficiency 
(VPI) and velopharyngeal incompetence, 
are many and range from structural causes 
with the velum, e.g., submucous cleft pal-
ate, short velum relative to the depth of the 
posterior pharyngeal wall, overt cleft palate, 

to neuromuscular problems, e.g., those ob-
served in velocardiofacial (VCF) syndrome. 
Overt cleft palate, either before or after re-
pair, is by far the most common cause of 
VPD. This condition occurs in approxi-
mately 1 of 2,000 live births. VPD has been 
reported in as many as 30-50% of patients 
following palate repair (1). 

Orofacial clefts have an approximate 
rate of 1:500-1:550 births. In a large popu-

Objectives. Our study aimed to highlight the effectiveness of palatal 
lift prosthesis in patients with velopharyngeal insufficiency with previ-
ous operated cleft palate.  Methods. This study was done undertaken 
January 2008 to December of 2009 in the Phoniatic unit of Alnoor 
Specialist Hospital, Makkah, Saudi Arabia. Ten patients of ≥ 8 years 
to ≤ 10 years of age, who had previously undergone surgery for cleft 
palate, with or without cleft lip, with no other systemic illness and nor-
mal intelligent quotient level, were selected and managed by palatal lift 
prosthesis. All the study subjects were subjected to auditory percep-
tual speech evaluation for assessment of the degree of hypernasality, 
compensatory articulator mechanisms, glottal and pharyngeal articu-
lation, audible nasal emission, facial grimace and overall intelligibil-
ity of speech. Data were analyzed using SPSS version 16. Results. The 
study included 10 subjects whose mean ± standard deviation of age 
was (8.9±0.9). On auditory speech perceptual evaluation after pros-
thesis application, significant improvement was found in glottal ar-
ticulation 6 (85.7%), p=0.04, facial grimace 6 (85.7%) p=0.04, hyper 
nasality 10 (10%) p=0.008, and speech intelligibility 9 (90%) p=0.008. 
Conclusion. Young patients with repaired palatal cleft have significant 
improvement after application of palatal lift prosthesis.

Key words: Velopharyngeal insufficiency, Cleft palate, Cleft palate 
prosthesis.
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lation-based study of 4,433 children born 
with orofacial cleft, the birth prevalence 
of nonsyndromic cleft lip, with or without 
cleft palate, was 0.77 per 1,000 births (cleft 
lip, 0.29/1,000; cleft palate, 0.48/1,000) and 
the prevalence of nonsyndromic cleft pal-
ate was 0.31 per 1,000 births. Children with 
orofacial cleft require surgical procedures 
and complex medical treatments (2). The 
data from the gulf region is deficient, but 
according to one systemic review of studies, 
in Saudi Arabia it ranged from 0.3-2.19 per 
1,000 live births, in Oman1.5 per 1,000 live 
births, in Dubai, UAE 0.5 per 1,000 live and 
still births, while in Amman, Jordan 1.39-
2.4 per 1,000 live births (3). 

The end result is the passage of air into 
the nose during speech. In speech produc-
tion, the audibility of air through the nose 
is termed as nasal escape, and the resulting 
speech is termed hypernasal or rhinola-
lia aperta (4). Severe VPI will often lead to 
compensatory speech behaviors, resulting 
in poor speech intelligibility (5). Diagnosis 
of VPI is made through taking a history and 
physical examination, perceptual speech as-
sessment, nasoendoscopy and radiographic 
multiplanar videofluoroscopy (6). The use 
of prosthetic devices for correction of ve-
lopharyngeal insufficiency is an alternative 
treatment for patients with conditions that 
preclude surgery, and for those with hypo 
functional velopharynx. Prosthetic manage-
ment requires close cooperation between 
the prosthodontist and a phoniatrician 
(speech pathologist) (7, 8).

Surgical repair of a cleft palate is per-
formed by one year of age, in order to 
minimize speech articulation abnormali-
ties. However, children develop VPI after 
cleft palate repair require active interven-
tion, i.e., speech therapy, prosthetic man-
agement and/or surgery (9). Palatal lifts 
were used when adequate palatal length 
exists, and they physically reduce the dis-
tance the palate must traverse to produce 

adequate closure, acting as positioning de-
vice. Comprehensive management for these 
patients requires close interaction between 
the prosthodontist and the speech language 
therapist, to achieve the maximum benefit 
from the palatal lift prosthesis.  Fluorosco-
py and nasoendoscopy must be used in the 
design, placement and modification of the 
prosthesis, which provides a profound tool 
for diagnosis, the treatment plan and assess-
ment of prognosis (10). 

Our study aimed to highlight the effec-
tiveness of palatal lift prosthesis in patients 
with velopharyngeal insufficiency who had 
previously undergone surgery for cleft pal-
ate, in order to measure the improvement of 
VPI. 

Methods

This self controlled sequential experimental 
study was undertaken from January 2008 
to December 2009, in the Phoniatic unit of 
Alnoor Specialist Hospital, Makkah, Saudi 
Arabia. Ten children aged 8 to 10 years, who 
had previously undergone surgery for cleft 
palate, with or without a cleft lip, no other 
systemic illness and normal intelligent quo-
tient level, were selected as study subjects. 
Before the final selection of cases, the mouth 
mirror test was performed to decide if the 
case was a candidate for a palatal lift appli-
ance or not. 

Palatal lift prosthesis was placed in the 
following steps

Primary alginate impressions were under-
taken and poured into a study cast, followed 
by a primary survey. The upper first and 
second deciduous molars or second decidu-
ous molar and first permanent molar were 
prepared to receive casted bands, followed 
by secondary rubber-based impressions 
poured into master casts, which received 
alterations. The master cast was duplicated 
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in the investment cast and then a wax pat-
tern was made, spewed and cast. A metal 
skeleton was tried out the patient’s mouth 
for metal adjustment, after finishing and 
polishing. An impression of the oro-pha-
ryngeal border was then taken using a green 
stick compound for border molding and a  
rubber-base as the impression material, on 
the posterior border of the chrome-cobalt 
skeleton. It was then converted into acrylic 
resin, followed by a trial seating in the pa-
tient’s mouth. The final functional impres-
sion was completed using a resilient liner in 
order to elevate the soft palate and cement 
the appliance using bands and resin cement. 
The patient was given a follow-up appoint-
ment with instructions for proper oral hy-
giene measurements. Figure 1-3

Patients were evaluated pre-intervention 
and immediately post insertion, and given 
appointments for re-evaluation after 48-
72 hours of appliance application. The fi-
nal data of re-evaluation considered in this 
study was collected after an adaptation pe-
riod of about two months of appliance inser-
tion. All the study subjects were subjected 
to auditory perceptual speech evaluation, 
for assessment of the degree of hypernasal-
ity, compensatory articulatory mechanisms, 
glottal and pharyngeal articulation, audible 
nasal emission, facial grimace and overall 
intelligibility of speech. Two simple clini-
cal tests were undertaken for patients i.e., 
Gutzman’s (A/I) test and Czermak’s (cold 
mirror) test. Videonasoendoscopic evalua-
tion was performed for patients using a fi-
ber optic nasofibroscope coupled with high 
intensity light and recorded using digital 
Atmos system. Topical anesthetic gel was 
applied to the nasofibrolaryngoscope before 
insertion through the nasal cavity, to reach 
superior to the velopharyngeal port in order 
to assess movement of the velum, and the 
lateral and the posterior pharyngeal walls 
were observed while the patient repeated an 
oral speech sample, loaded with phonemes, 
which needed increased oral airflow (plo-
sives and fricatives). Videoendoscopy offers 
the advantage of a lack of ionizing radiation 
in videofluroscopy and the ability to help in Figure 1 Case before appliance construction.

Figure 2 The finished palatal lift before relining. Figure 3 Palatal lift appliance in the patient’s mouth.

Cleft palate

Prepared
Palatal Lift
Prosthesis

Palatal Lift
Prosthesis
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assessment of all structures at the same time 
(11). We classified improvement in clini-
cal features when they became absent after 
appliance application, except nasality and 
speech intelligibility, where we differentiat-
ed it according to the decrease in the sever-
ity of features i.e., from severe to moderate, 
moderate to mild and mild to absent.

Written informed consent was taken 
from all the subjects’ guardians, and hospital 
research committee endorsement was given 
for this research.

Statistical analysis

Data were analyzed using SPSS version 16 
(SPSS Inc., Chicago, IL, USA). The data 
was subjected to descriptive analysis. The 
McNemars test with continuity correction 
was applied to categorical data, to analyze 
the proportions in repeated measurements 
(12). One directional p-value of ≤0.05 was 
considered significant. 

Results

The study included 10 subjects whose mean 
± standard deviation of age was (8.9±0.9).  

By auditory speech perceptual evaluation 
before the application of appliance, abnor-
mal pharyngeal articulation and audible na-
sal emission was positive in 6 (60%) subjects 
while facial grimace and abnormal glottal 
articulation was positive in 7 (70%) sub-
jects. Following application of the appliance 
and intensive speech therapy for 3-6 months 
for each case, it was found that: 6 (85.7%) 
subjects improved their glottal articulation 
(p=0.04) and 6 (85.7%) had facial grimace 
improvement (p=0.04).  On the other hand, 
the A/I test and cold mirror tests were found 
positive in all subjects, with insignificant 
improvement in 4 (40%) subjects after ap-
plication of the appliance. Before the pro-
cedure, hypernasality was found mildly im-
paired in 3 (30%) subjects and in them it was 
completely improved, 5 (50%) subjects had 
improvement from moderate to mild and 2 
(20%) from severe to moderate (p=0.004) 
with the appliance. Moreover, speech intelli-
gibility was found to be improved from mild 
3 (30%) to normal in two, from moderate 4 
(40%) to mild and from severe 3 (30%) to 
moderate in all subjects (p=0.008). So the 
overall improvement in the last two features 
were (100%) and (90%) respectively. 

Table 1 Speech evaluation before and after appliance insertion

Speech evaluation variables

Before (n=10) After Significance

Abnormality/ Positivity Improvement
p-value*

n (%) n (%)

Glottal articulation 7 (70%) 6/7 (85.7) χ2=4.16; 0.04

Pharyngeal articulation 6 (60) 1/6 17) NS**

Facial grimace 7 (70) 6/7 (85.7) χ2=4.16; 0.04

Audible nasal emission 6 (60) 3/6 (50) NS

Gutzman’s A/I test 10 (100) 4/10 (40) NS

Cold mirror test 10 (100) 4/10 (40) NS

Hyper nasality 10 (100) 10/10 (100) χ2=8.1; 0.008

Speech intelligibility 10 (100) 9/10 (90%) χ2=7.1; 0.008

*McNemars test with continuity correction.  NS=**Non significant. A/I=It’s test by Gutzman. 
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Discussion
Velopharyngeal (VP) incompetency occurs 
when the surgically repaired soft palate is 
of adequate length but of inadequate mo-
bility to elevate to achieve velopharyngeal 
closure. Achieving VP closure, and thus op-
timal speech, is one of the primary goals of 
palatoplasty. The literature indicates that VP 
competence is achieved in only 70% to 90% 
of patients. This variability is most likely the 
result of the type of palatoplasty performed 
and differences in definitions and opinion 
regarding what constitutes VPI (13).

Palatal lift prosthesis covers the hard pal-
ate and extends posteriorly to engage the soft 
palate, and physically elevates and extends it 
to the proper position, to achieve closure. 
This prosthesis is most effective when the 
soft palate has little muscle tone and offers 
little resistance to elevation (14). Most pa-
tients with palatopharyngeal incompetency 
are treated surgically or with speech therapy, 
or both, but there are individuals who might 
benefit most from palatal lift prosthesis than 
from other treatments (10).

Before starting construction of pala-
tal lifting appliance, the mouth mirror test 
was performed to determine the potential 
amount of force required to lift the soft pal-
ate to create the desired effect, prior to com-
mitting to lift fabrication. Usually, patients 
with little or no soft palate movement will 
present with flaccid paralysis of the soft pal-
ate muscles. The soft palate is easily displaced 
upward by pressing on it with a mouth mir-
ror or tongue blade. If the soft palate resists 
displacement because of fibrosis or tonicity 
of the muscles, a palatal lift might not be suc-
cessful. Too much force will be required to 
lift the palate and likely result in a lift that 
cannot be kept in place or in pressure irri-
tation and ulceration of the soft palate mu-
cosa, so the mouth mirror test is a quick in-
dicator of the potential for success of the lift.

In our study there was highly significant 
improvement in hypernasality and speech 

intelligibility after application of a palatal 
lift prosthesis, and our results are somehow 
consistent with those of Sell et al, (15). Nev-
ertheless, oral tone was achieved only in 
patients with mild hypernasality 3 (30%), 
while no subject with moderate 5 (50%) or 
severe 2 (20%) hypernasality obtained oral 
tone. However, they improved towards mild 
and moderate, respectively. Similarly, we 
found improvement in 3 (50%) in terms of 
audible nasal emission.

Pinto et al. (16) mentioned that speech 
intelligibility was significantly better after 
placement of the prosthesis for patients with 
VPI, after primary palatoplasty, and speech 
therapy was needed to eliminate any com-
pensatory articulation production that had 
developed. In another study, seven patients 
with velopharyngeal dysfunction, second-
ary to a surgically corrected cleft palate, 
were subjected to palatal lift prosthesis. A 
significant decrease in nasal resonance and 
improvement in speech intelligibility was 
found (17).

The clinical effect of a speech appliance 
in improving velopharyngeal function dur-
ing blowing may be caused by an increase 
in the reserve capacity of the levator muscle. 
An increased reserve capacity in levator ac-
tivity may be effective in preventing fatigue 
of the muscles related to velopharyngeal 
function for speech (18). 

Conclusions

Application of an appliance and intensive 
speech therapy gave significant benefit to 
the young subjects in improving their glottal 
articulation, facial grimace, hypernasality 
and speech intelligibility. To achieve maxi-
mum benefit from palatal lift prosthesis, 
the prosthodontist and the speech patholo-
gist must co-operate, using the technology 
of fluoroscopy and nasoendoscopy in the 
design, placement and modification of the 
prosthesis. Ongoing intensive speech ther-

Ali Ibrahim Aboloyoun et al.: Palatal lifting prosthesis and velopharyngeal insufficiency
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apy is frequently necessary for patients re-
ceiving palatal lifts for further improvement 
in speech intelligibility, achieving accepted 
comprehensive speech.
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Introduction 
The last fifty years have seen dramatic 
changes in all aspects of biomedical sci-
ence, including the health sciences: nursing, 
midwifery, radiologic technology, physio-
therapy, and medical laboratory diagnostics. 
The importance of better education for all 
healthcare professionals has increased in or-
der to address the increasing complexity of 
health care due to aging population, chronic 
disease management, numerous new tech-
nologies and expensive procedures, 

It is generally accepted that the minimum 
level of education required for nursing prac-
tice and other health professions, is a bach-
elor’s degree (1, 2). Formerly, most common 
nursing skills were very simple and few in 
number, such as: setting bed, changing pa-
tient position, cleaning of patient room and 
furniture and use of enema. Today, the de-
scription of nursing competencies and skills 
include many complex skills such as clinical 
reasoning, use of evidence-based practice, 
interdisciplinary collaboration and team-

To respond to ever increasing complexity of health care professions, 
education of nurses, midwives, physiotherapists, radiology engineers, 
and medical laboratory workers, has been upgraded to pregraduate, 
graduate and postgraduate university levels. In Croatia, nursing was 
defined as a branch of clinical medical science in 1997. Croatia and 
Bosnia and Herzegovina have introduced first two levels, but there 
is a strong need for the third one (doctoral degree). It should last 
three years and contain 180 ECTS points. It includes acquisition of 
evidence-based advanced health care, and the ability for independent 
research and critical analysis. Doctoral degrees in health professions 
are instrumental for academic careers of faculty of health professions. 
Yet this will not separate them from their patients or make them ad-
ministrators, as the majority of their work will still be spent alongside 
patients.

Key words: Education, Nursing, Postgraduate, Nurses, Health occupa-
tions.

*Translated by permission from Croatian version Marušić M, Mimica M, Mihanović F, Janković S. Doktorat iz 
zdravstvenih znanosti: stručne potrebe i zakonske zadanosti. Medix. 2012;18(103):169-74.
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work, health promotion, participation in 
chronic disease management - for instance 
educating patients with diabetes, chronic 
obstructive pulmonary disease etc., and 
care for terminally ill patients, with complex 
skills like an open heart massage during car-
diac surgery (3).

In physiotherapy, radiologic technology 
and medical laboratory diagnostics, as in 
nursing, complex skills development is very 
marked, and in some areas it is even more 
prominent. 

The World Health Organization (WHO) 
has for decades included nurses and other 
health professionals (midwives, physical 
therapists, radiologic technologists, sanitary 
engineers) in the process of promoting and 
protecting health (4). 

According to the instructions of the Eu-
ropean Union, countries with no qualified 
nurses for teaching in the field of nursing may 
employ teachers from other countries (5).

University education for health 
professions: Three cycles
Outcome of Bologna process is the conver-
gence of higher education in the European 
Union, which will facilitate mobility and 
employment opportunities, including those 
in regulated professions – nurses and mid-
wives. Since the Republic of Croatia enters 
the European Union on 1 July 2013 it is nec-
essary to harmonize nursing education with 
dominant European trends (6, 7). Under-
standing and acceptance of this need has re-
sulted in establishment of university health 
studies. University studies enable system of 
continuing education, knowledge updating 
and adoption of the latest findings, as well 
as continuous monitoring and identification 
of health needs priorities in the state and 
the European environment. Education and 
practice are closely related and strongly in-
fluence each other (8).

In its basic principles The Bologna Dec-
laration (9) emphasizes strengthening the 

transition between university studies. The 
Sorbonne Declaration (10) recommends 
that studies should be organized in two suc-
cessive cycles - undergraduate and graduate 
master’s or doctoral level programmes. Sub-
sequent discussions led to Berlin document 
(11) which introduced so-called European 
model, with three basic education univer-
sity degrees: undergraduate, graduate and 
postgraduate; this has created the European 
Higher Education Area, 2010, based on three 
educational cycles bachelor-master-doctor.

Undergraduate or baccalaureate degree

The first cycle (undergraduate study) is fo-
cused on basic education. According to the in-
structions of the World Health Organization 
(12) the training of nurses and other health-
care workers must be at university level. The 
goal of the first cycle of education is to equip 
nurses with the necessary skills for becom-
ing autonomous practitioners. It comprises 
three-years of study with workload of 180 
ECTS credits, after which the professional 
title of Bachelor is acquired.

Nurses responsible for general healthcare (care)

Directive 2005/36/EC of the European Par-
liament and of the Council of 7 September 
2005 on the recognition of professional 
qualifications defined training programme 
for nurses responsible for general care (13). 
Admission to training for nurses responsible 
for general care requires completion of ten-
year general education. 

Education of nurses responsible for gen-
eral care comprises at least three years of 
study or 4600 hours of theoretical and clini-
cal training, the duration of the theoreti-
cal training representing at least one third 
and the duration of the clinical training at 
least one half of the minimum duration of 
the training. Training is given on a full time 
basis and includes the programme of theo-
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retical and clinical (practical) training. By 
graduation, students should acquire the fol-
lowing knowledge and skills: 
a)	 Adequate knowledge of the sciences on 

which general nursing is based, including 
sufficient understanding of the structure, 
physiological functions and behaviour of 
healthy and sick persons, and of the rela-
tionship between the state of health and 
the physical and social environment of 
the human being;

b)	 Sufficient knowledge of the nature and 
ethics of the profession and of the gen-
eral principles of health and nursing;

c)	 Adequate clinical experience; such expe-
rience, which should be selected for its 
training value, should be gained under 
the supervision of qualified nursing staff 
and in places where the number of quali-
fied staff and equipment are appropriate 
for the nursing care of the patient;

d)	 The ability to participate in the practical 
training of health personnel and experi-
ence of working with such personnel;

e)	 Experience of working with members of 
other professions in the health sector.

Midwives

Training for midwives should guarantee the 
acquisition of the following knowledge and 
skills: 
a)	 Adequate knowledge of the sciences on 

which the activities of midwives are based, 
particularly obstetrics and gynaecology;

b)	 Adequate knowledge of the ethics of the 
profession and the professional legislation;

c)	 Detailed knowledge of biological func-
tions, anatomy and physiology in the 
field of   obstetrics and neonatology, and 
also a knowledge of the relationship be-
tween the state of health and the physical 
and social environment of the human be-
ing, and of his behaviour;

d)	 Adequate clinical experience gained in 
approved institutions under the super-

vision of trained staff qualified in  mid-
wifery and obstetric;

e)	 Adequate understanding of the training 
of health personnel and experience of 
working with such (13).

University programme in radiologic technology

The rapid development of radiology in the 
world prompted by development of radio-
logic devices and radiologic technology has 
led to the need for opening new studies in 
the field of radiologic technology.  In the 
USA in 2005 the Joint Review Committee 
on Education in Radiologic Technology’s 
(JRCERT) demanded that the directors and 
lecturers at the radiologic technology and 
imaging methods study complete the Mas-
ter’s degree level of education by 2009 (14). 
This requirement has led to the opening of 
several study programmes at universities in 
the USA, and among the first to recognize 
the need and develop a programme was 
Thomas Jefferson University in Philadel-
phia. The program is based on 3 + 2 model 
of study. A three-year baccalaureate degree 
completion is required to enrol in graduate 
university study programmes (15). Mid-
western State University (MSU) has also 
introduced a master’s (Engl. Master of Sci-
ence) programme in radiologic technology 
(16). In most countries in Europe the stud-
ies in the field of radiologic technology are 
based on the Bologna Declaration stipulat-
ing the 3 + 2 model. University of Bradford 
in England provides Master’s degree study 
programme in radiologic imaging studies 
(17), while a few European universities es-
tablished inter-university Master’s degree 
programme in the field of radiological im-
aging methods in 2009  (18). 

University programme in physiotherapy

Development of physical therapy profession 
in Europe and the world is marked by a sig-
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European Union countries (Norway, Aus-
tria, and Slovenia). According to the prin-
ciples of the Bologna declaration a bachelor 
should adopt basic practical and theoretical 
knowledge of the profession, work success-
fully in a team and perform less complex 
tasks independently (9).

Graduate or master megree programmes

According to current European views (23) 
graduate master degree programme rep-
resents further step in university educa-
tion after completion of undergraduate 
study of nursing or other health profes-
sions (3 years, 180 ECTS credits). Ad-
mission to graduate programme requires 
completion of undergraduate studies at a 
recognized higher education institution. 
Educational goals for graduate two-year 
master’s programme , with a total of 120 
credits, are training students for teamwork, 
planning processes, projects, decision-mak-
ing, acquiring leadership skills, with process 
assessment, as well as additional specialist 
skills and knowledge in chosen fields. Be-
sides these skills, students at graduate level 
are trained for teaching and new training 
methods as well. 

Postgraduate or doctoral studies

The third cycle, doctoral degree is organized 
for health professionals who intend to pur-
sue academic career in health studies. It lasts 
three years and has 180 ECTS credits. It in-
cludes studying advanced evidence-based 
practice, with acquisition of skills for inde-
pendent research that encourages abstract 
thinking and critical analysis, with under-
standing and adapting scientific knowledge. 
It is achieved by using analytical and con-
ceptual skills, leading to improvement of the 
theoretical foundations of nursing practice 
and health care and application of research 
into practice by using scientific methods in 

nificant increase in the range of knowledge 
and skills and therefore the programmes are 
adapted to the present needs of profession 
and the current needs of modern health 
care. The World Confederation for Physical 
Therapy devoted a special thematic confer-
ence to postgraduate and continuing edu-
cation of physiotherapists in the European 
region (19). The programme is compliant 
with the European standards in physical 
therapy (20), and post-graduate training 
programmes in physical therapy as well (21).

European educational strategy considers 
undergraduate, graduate and post-graduate 
training (first, second and third cycle of edu-
cation according to the Bologna process) to 
be a key prerequisite for successful work of 
physiotherapist as a professional. 

Curricula in Split and Mostar are made 
and customized to curricula of the School 
of Physiotherapy and Performance Science 
University College Dublin, Queen Margaret 
University College Edinburgh and Faculty 
of Physiotherapy Wroclaw. There is a doc-
toral degree programme in physical therapy 
at the University of Wroclaw (22).

University programme in medical laboratory 
diagnostics

Medical Laboratory Diagnostics is a health 
and scientific field related to medical labo-
ratories of various specialties and profiles 
in health care institutions and institutions 
that are not within health care system but 
are associated with the laboratory diagnos-
tics. The rapid development of science and 
application of new technologies in the field 
of laboratory biomedicine requires constant 
professional and scientific education. Ap-
plying new knowledge is made possible only 
by an expert who is in touch with recent 
scientific advances, with competencies and 
skills based on them, harmonized with pro-
fessional priorities and comparable to pro-
grammes at respectable universities in the 
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research and teaching (24, 25). The result 
of establishing postgraduate studies will be 
acquiring a degree that provides health pro-
fessionals with academic certificates whose 
value is equal to the certificates of their col-
leagues at other universities upon complet-
ing post-doctoral studies (26).

Doctoral degree in health sciences is 
necessary for academic career of teachers 
at health studies. Namely, that health stud-
ies must have a qualified teaching staff and 
highly educated nurses, midwives, physical 
therapists, radiologic technologists and oth-
er health professions.

Teachers of health care should meet fol-
lowing requirements:
–	 Have master’s and doctoral degree,
–	 Their teaching is based on research,
–	 Are qualified for teaching,
–	 Have at least 2 years of teaching experi-

ence in their field.
Postgraduate study is organized pri-

marily with aim of enriching their own 
scientific potential by creating teach-
ers trained at the highest academic level. 
The curriculum of postgraduate study is 
multidisciplinary, which allows mastering 
the methodology of scientific research and 
provides a competitive knowledge, skills 
and abilities in the field of nursing, physical 
therapy, radiologic technology, midwifery 
and medical laboratory diagnostics (27).

Graduate and postgraduate studies will 
not separate nurses, midwives, radiologic 
technologists and physiotherapists from pa-
tients and they will not become administra-
tive officers; they will continue to perform 
most of their work with patients in health 
care institutions. 

Croatian rule on the establishment of 
scientific fields

In Croatia, nursing as a branch of science 
was introduced in1997, in the area of bio-
medicine and health science, the field of 

clinical medical sciences (28), while in Eu-
rope, according to “Field of Science and 
Technology (FOS) Classification in the 
Frascati Manual”, nursing as a branch of 
science is found in the area of Medical and 
Health Sciences, the field of Health Sciences 
(29). By 2011 in Croatia higher education 
in nursing and most of other health profes-
sions was not possible at the university level, 
which is a prerequisite for continuing higher 
education at the postgraduate university 
level. Establishment of postgraduate stud-
ies in the field of Health Science is a logical 
continuation of higher education of health 
professionals in order to create conditions 
for development of branches in Health Sci-
ences and obtaining a doctoral degree, and 
ensuring scientific and academic staff in the 
field of Health Sciences. 

General characteristics of doctoral 
studies in health professions

Curricula comprise compulsory courses 
(60 ECTS), elective courses (60 ECTS) and 
doctoral thesis work (60 ECTS). Elective 
courses are organized into modules related 
to individual health professions (e.g., nurs-
ing, midwifery, physiotherapy, radiologic 
technology, medical laboratory diagnostics, 
etc.). The model should be applied to all 
three levels of education.

The goals of the doctoral degree programme 

The most important goals of the doctoral 
programme are to prepare students for 
clinical research, for participation in college 
work and pursuing teaching career at uni-
versity, along with ability to create modern 
innovative concepts and approaches aimed 
at improving the quality of life of individu-
als, organizations and society (30-34).

The study takes a minimum of three aca-
demic years (6 semesters), ending with final 
examination after completion of all courses, 
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and preparing and defending a doctoral dis-
sertation in the maximum period of seven 
years. After the thesis is defended students 
are awarded the title of Doctor of Health 
Sciences (30-32).

The main goals of doctoral study pro-
gramme “Health Sciences” are (32-34):
c)	 Provide a critical understanding of the 

theoretical and methodological concepts
d)	 Enable students to pursue independent, 

interdisciplinary research,
e)	 Generate new and relevant knowledge by 

verifying existing and creating new solu-
tions,

f)	 Develop critical thinking based on evi-
dence-based research,

g)	 Involve international organizations in re-
search and quality control studies.
The most important objectives of the 

doctoral programme “Health Sciences” are 
to enable students to pursue clinical re-
search, to participate in teaching and creat-
ing modern innovative concepts, approach-
es and attitudes. Scientific work should be 
focused on health science and changing 
health practices (8).

Competences acquired during studies

Wider and relatively general list of compe-
tencies (32-35) would include:
a)	 Contribution to the health  profession 

through independent scientific research 
and creation of new knowledge,

b)	 Identifying, analysing and solving prob-
lems by finding, understanding, and 
evaluating evidence-based information,

c)	 Planning and conducting original scien-
tific research in the field of health stud-
ies, using the results of evidence-based 
practice in a format suitable for publica-
tion in international journals,

d)	 Understanding, evaluation and applica-
tion of modern  analytical methods in 
research, with continuous improvement 
in health care and acceptance (adoption) 

of attitudes in response to the constant 
changes in health care and more complex 
types of health care,

e)	 Ability to identify and promote ethical 
and legal principles in conducting re-
search,

f)	 Theoretical, methodological, analytical 
and critical approach by testing scientific 
discoveries in health practice, through 
debates, conference presentations, and 
research workshops,

g)	 Evaluating clinical practice through sci-
entific research,

h)	 Using research results in clinical decision 
making

i)	 Continuous clinical judgment, evalua-
tion and self-evaluation aiming at  ensur-
ing quality and excellence,

j)	 Communicating by different techniques 
of informing, educating, motivating and 
improving the quality of life of healthy 
individuals, patients, families and larger 
populations,

k)	 Establishing a respectful relationship with 
patients, their families and colleagues,

l)	 Participating in interdisciplinary re-
search teams and their management,

m)	Promoting health in vulnerable and mul-
ticultural populations,

n)	 Understanding “philosophy” of medical 
science. 

Jobs the students are trained for

Jobs of a health professional with doctoral 
degree include:
a)	 Academic researcher with emphasis on 

evidence-based research, along with 
teaching younger colleagues,

b)	 Jobs in practice with high-quality patient 
care;

c)	 Conducting research in healthcare sys-
tems (organizations);

d)	 Management positions in health care in-
stitutions and systems.
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Curriculum

Postgraduate degree programme “Health 
Sciences” (third cycle) shall be organized 
and conducted according to the curriculum, 
lasting at least three years (six semesters). 
Since 60 ECTS represent the workload of 
one academic year, a three-year programme 
is worth 180 ECTS credits.
a)	 Structured courses (mandatory and op-

tional),
b)	 Work with a mentor and thesis writing,
c)	 Mandatory and optional extracurricular 

activities.

Students

We believe that number of enrolled students 
should be relatively small, so that teachers 
can be committed to them as much as pos-
sible within a given program, especially in 
the individual work, so that most of them 
actually get a doctoral degree. It needs em-
phasizing because the number of PhD can-
didates has never exceeded 20% and most 
often it is less than 10%. 704 participants 
were enrolled in postgraduate studies in the 
field of biomedicine and health care in the 
academic year 2010-2011 while 10 PhD can-
didates submitted doctoral dissertation in 
the same academic year (35).  

Mastery of the English language should 
be mandatory condition of enrolment since 
it is universal language of science and no 
teaching can make a scientist from a person 
that does not master English well. Students 
should be determined to carry out the part 
of their education abroad and in English 
language. 

Knowledge of English is required at a lev-
el enabling oral and written communication, 
following scientific and teaching materials 
and use of computer programs. Students’ 
working places must have potential, oppor-
tunity and support so that they are able to 
conduct research on which they will base 

their doctoral dissertation. Students should 
not cover the costs of studying abroad them-
selves (36). Moreover, small, objective, in-
formed and fair board will, when the time 
comes, assess how much the institution can 
help students financially to complete their 
dissertation. On the other hand, students 
must pay the full amount of tuition fee for 
each new academic year, until they defend 
dissertation. After defending thesis, a col-
lege should pay back half of tuition for the 
first three years of study.

Doctoral dissertation

Based on the Guidelines for organization 
of doctoral programs in biomedicine and 
health studies (37), reached by consensus, 
a doctoral dissertation should be equivalent 
to at least three in extenso papers published 
in internationally indexed peer-reviewed 
journals. They must display independent 
intellectual contribution of bachelor (for ex-
ample, a PhD candidate should be the first 
author). According to the Guidelines cours-
es should occupy no more than 20% of the 
candidates’ workload.  

Special features of doctoral studies in 
health professions

Today there is virtually no teacher of health 
professions in Bosnia and Herzegovina and 
Croatia at the Assistant professor level - a 
person who has an MA and PhD degree and 
has relevant scientific publications. Actually 
this is about a decisive interruption of the “vi-
cious circle” of falling behind the world: un-
less we have teachers, we cannot have univer-
sities, and unless we have schools (including 
doctoral studies), we cannot have teachers. 
So far students of health studies who have 
completed university graduate study due 
to various reasons, on average lag be-
hind the students of medicine and den-
tal medicine in scientific education, and 
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this should be borne in mind when or-
ganizing postgraduate studies for them.  
Postgraduate courses in health professions 
should rest on three basic principles:
a)	 Focus on research and developing a doc-

toral dissertation, formal ex cathedra 
teaching should be reduced to a mini-
mum. This principle applies to postgrad-
uate courses of all other professions as 
well.

b)	 Teaching should be tailored to the indi-
vidual needs; therefore, it should be flex-
ible, individualized, relying on elective 
courses and courses held outside home 
colleges and universities, and always 
aiming directly at developing each indi-
vidual doctoral dissertation.

c)	 All forms of learning should be based on 
principles and techniques of evidence-
based medicine.
Teachers should be selected according to 

their expertise, flexibility and commitment 
to adapting to the individual needs of stu-
dents. Therefore most of the classes should 
be delivered in tutorials, directly or via 
electronic media. For all these reasons the 
first task of the institution which considers 
launching doctoral studies in health science 
is to choose three teams: 1) a team for mak-
ing rational decision to start doctoral stud-

ies, 2) an operational team for implementing 
the decision, and 3) a team for objective and 
careful monitoring the implementation of 
the decision.

Conclusion

Establishment of postgraduate studies in the 
field of health science is the achievement of 
modern Europe and the developed world. It 
is a logical continuation of higher education 
for health professionals because it creates 
conditions for development of branches in 
health sciences and obtaining a doctorate 
which would ensure scientific and academic 
staff in the field of health sciences. These 
doctoral studies should a) focus on research 
and developing a doctoral dissertation and 
formal ex cathedra teaching should be re-
duced to a minimum b) teaching should be 
tailored to the individual needs and there-
fore should be flexible and individualized, 
relying on elective courses and courses out-
side home colleges and universities as well, 
and c) all forms of learning should be based 
on principles and techniques of evidence-
based medicine. 
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Research in family medicine contributes to the increase of knowledge, 
and its practical application improves the work of family physicians. 
Although research in family medicine in the Republic of Croatia has a 
long tradition, no sustainable research network exists as yet. Enhanc-
ing such a network is essential to efficaciously conduct research that 
is specific and important for family practice. This article describes the 
experiences of other countries and offers a proposal for a conceptual 
model for the development of a permanent research network in family 
medicine through three key elements: recognition of research as an 
indicator of quality of care that is specifically funded, introducing a 
continuing cycle of education  for family physicians/researchers in the 
field of scientific research and building the capacity of academic family 
medicine and the success of their applications for domestic and inter-
national projects and funding sources. Conclusion. The application of 
the conceptual model from Australian primary health care research, 
adjusted to our circumstances, could further enhance research capac-
ity building in Croatian family medicine.

Key words: Research capacities, Family medicine.

Introduction
If you keep on doing what you’ve always done, 
you’ll keep on getting what you’ve always got.

W.L. Bateman

In countries with well-developed family 
medicine, patients have better health out-
comes and health systems cost less than in 
countries where family medicine is poorly 
developed (1). Quality health care for the 
population at the primary level reduces 
waiting time, the unnecessary and exces-
sive use of diagnostic tests (“hyper-diagnos-
tics”), and possible inappropriate treatment, 

and is one of the most powerful means of 
advancing health care (2, 3). The General 
Practitioner’s (GP’s) office is the first place 
of contact between patients and the health 
care system, where about 90% of all contacts 
between doctors and patients take place (4), 
and most health problems are solved. Scien-
tific research in family medicine practices, 
in real-life situations, with a variety of pa-
tients, burdened by a wide range of diseases, 
conditions, comorbidities and problems (in a 
so-called “unselected” sample of health care 
users), is useful for patients, doctors and the 
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health system as a whole. Just such research 
and its results could contribute to an increase 
in the system’s effectiveness and the improve-
ment of the population’s health (5, 6). 

The aim of this article was to observe the 
current situation in the field of family medi-
cine research in European countries, and in 
Croatia, and offer some enhancement pro-
posals. 

Methods

We searched the PubMed/MEDLINE data-
base for articles using the keywords: general 
practice and research. The inclusion crite-
ria were: observational studies or reviews 
published in the last 15 years. Out of 1453 
articles, 37 met the inclusion criteria, two 
reviewers read them independently and 28 
were included in the study. One additional 
reference was added for its historical impor-
tance, although it did not meet the publish-
ing year inclusion criterion. A synthesis of 
the main results of studies included is pre-
sented in this overview.

Results
The tradition of research in the family 
medicine setting 

Research in family medicine has a long his-
torical tradition. Many family physicians in 
the past were excellent individual research-
ers, such as Edward Jenner and James Par-
kinson, whose discoveries changed the his-
tory of medicine (7). However, compared to 
other clinical specialties, family medicine is 
relatively young, it has only recently been 
recognized as an academic discipline, and it 
is still developing as a research discipline. At 
its centre is the patient, as a complete bio-
psychosocial being, approached holistically 
and provided with continuing care over 
time, with the focus on the family and com-
munity. The framework for research topics is 

shown in the detailed document: “Research 
Agenda for General Practice / Family Medi-
cine and Primary Health Care in Europe,” in 
the form of a manual for GP-researchers in 
family medicine and health policymakers, 
written by a group of experts from the orga-
nization, the European General Practice Re-
search Network (EGPRN), of the World Or-
ganization of National Colleges, Academies 
and Academic Associations of General Prac-
titioners/Family Physicians (WONCA) for 
Europe (8). The Agenda complements the 
European Academy of Teachers in General 
Practice/Family Medicine (EURACT) Edu-
cational Teaching Agenda, which addresses 
academic and vocational training (9). 

Research in family medicine in Croatia

The Republic of Croatia was the first country 
in the world to introduce specialization in 
family medicine, in 1960. Currently there are 
four departments of family medicine at four 
Medical schools in Zagreb, Rijeka, Osijek 
and Split. The Department of Family Medi-
cine at the School of Medicine in Zagreb was 
the first among them, established in 1980 
and has a long tradition of quality educa-
tion, research, and domestic as well as, more 
recently, international research projects. In 
1996, the Department of Family Medicine 
of the Medical School, University of Za-
greb and the Croatian Association of Family 
Medicine established the Family Medicine 
Research Club, which represented this net-
work formally. It was also a valuable effort to 
motivate family physicians/practitioners to 
undertake research, relying on the academic 
family medicine department (10, 11).

After the reform of the curriculum of the 
Faculty of Medicine, which was adopted in 
2010, the new reformed curriculum became 
a reality in the Republic of Croatia, start-
ing from the academic year 2010/11. The 
Department of Family Medicine at the Uni-
versity of Split, School of Medicine saw the 
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new curriculum as a chance to improve and 
modernize its own organization and work. 
The new innovative approach included two 
aims: to improve patient-student commu-
nication through writing letters to patients, 
and to introduce an evidence-based medi-
cine (EBM) concept, not only to the curric-
ulum, but also to family medicine practice 
(12-15). The Department also founded its 
own Journal Club for GPs to critically read 
papers and to encourage and help less-expe-
rienced GPs to develop research questions 
and conduct their own studies.

But despite all those activities, a perma-
nent and stable network of GP/researchers has 
not yet been created. There is still no optimum 
“critical mass” of GPs, who would be able to 
conduct systematic quality studies in the field. 
The “culture of research” as an integral part of 
the daily work of family physicians has never 
become a reality, except for some enthusiastic 
individuals within family medicine depart-
ments. There has always been a gap between 
the “family physicians/researchers” and “fam-
ily physicians/practitioners” and we can only 
seldom speak of family physicians’ research 
practices, where research and practice are 
permanently intertwined, as for example in 
the Netherlands, Great Britain and Australia 
(3, 6, 16-18). An average family physician in 
Croatia does not experience research as an in-
tegral part of their clinical work, more often 
it is perceived as “extra work reserved for col-
leagues, who want to thrive academically and 
to participate in science” (19).

Some research into issues important for 
GPs, such as primary care management, 
person-centred care, specific problem solv-
ing, the holistic approach and community 
orientation, has been conducted in the Croa-
tian family medicine setting, doctoral theses 
on those topics have been written and papers 
published. However, overall, GPs are (with 
the exception of rare individuals) seldom in-
dependent researchers and are much more 
often the passive recipients of complete in-

formation and the results of research carried 
out “by others, elsewhere”. Unfortunately, 
these are mostly clinical studies conducted 
in secondary care, in which the influence of 
pharmaceutical companies and other fund-
ing agencies (either through visible sponsor-
ships or those that are “invisible” at first sight) 
is often worrying. Despite the great research 
potential of family medicine, GPs themselves 
seldom manage to create and conduct high 
quality research, focused at the peak of the 
hierarchical pyramid of studies and based 
on the strength of evidence provided. 

The number of studies, in which family 
medicine specialists were the principal in-
vestigators and which were conducted fully 
precisely in GP practices , from recruiting 
participants to collecting data, is praisewor-
thy, but still too small (20). In contrast, trials 
in family medicine done by “someone else”, 
from “outside”, usually with a project man-
ager or principal investigator from a field of 
clinical medicine, are not so rare, and family 
physicians usually play a minor role in the 
process. It is highly questionable whether the 
results of clinical trials done elsewhere, with 
a selected sample of patients can be uncon-
ditionally and directly applied to the current 
population in GP care. Additional training, 
especially in searching and finding the best 
“trustworthy” evidence, as well as in critical 
reading and evaluation of the published re-
sults, is of crucial importance for the provi-
sion of quality care in GP offices (21-23).

Teaching research in the Croatian Medical 
School system

In recent years at Croatian medical schools, 
students have been systematically taught 
about the importance of evidence-based 
medicine and the basics of scientific re-
search, in a variety of undergraduate courses.  
At the Department of Research in Biomedi-
cine and Health, of the University of Split, 
School of Medicine, an integrated manda-
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tory course in research methodology and 
evidence-based medicine (EBM) has been 
introduced very early on in the curriculum 
and spread in smaller courses throughout 6 
curriculum years (24). The Department of 
Family Medicine of the University of Split, 
School of Medicine also teaches EBM in the 
sixth year of the undergraduate curriculum. 
The latter was founded on the fact that the 
School of Medicine in Split nourishes an ac-
tive Croatian branch of the Italian Cochrane 
Centre, and some teachers in the family 
medicine department are active members of 
the branch (13). Scientific research in fam-
ily medicine has also been incorporated into 
the curriculum for the family medicine spe-
cialization course, as part of its postgradu-
ate studies. In fact, creating an individual 
research plan, conducting a small research 
project and writing it up as a postgraduate 
thesis are set as an obligatory condition for 
GP graduation (10). All undergraduate and 
postgraduate forms of training are aimed at 
conveying to undergraduate and postgradu-
ate students the basic knowledge and skills 
needed for research, and motivating them 
for continuous research activities later as 
integral part of their practice. However, a 
significant number of physicians employed 
in Croatian family medicine nowadays are 
middle-aged or older and did not have the 
opportunity to attend such an undergradu-
ate program or postgraduate program ei-
ther.  Among those who did, only a minority 
has the motivation to initiate research and/
or participate in it. What are the reasons 
for this? The growing demands of various 
health care organizations for administrative 
work have become a time-consuming bur-
den for family physicians, not leaving them 
enough space for medical work, prevention, 
and particularly, for research. In such a busy 
schedule in the GP’s office, curative work 
and compulsory administration inevitably 
take priority over the GP’s prevention and 

research activities: they are regularly “sacri-
ficed” or “left for better times” (25).  

A protected time, as a part of the working 
day, intended for research activities, exists in 
many countries of the world (26), but not in 
Croatia. Health policies in our country have 
never recognized research as an important 
element in improving the quality of the work 
of GPs and have not validated it in any way. 
Even GPs, who are trained for research and 
who have an intrinsic drive for it, alongside 
the lack of time mentioned, are also faced 
with an additional obstacle when trying to 
answer questions arising from their prac-
tice: the inability to search their own data-
base with ease! Namely, the electronic health 
records (e-records), compulsory in the fully 
computerized family medicine system in 
Croatia, are not standardized, and have very 
poor usability for research purposes (27). 
Therefore, their standardization at state level 
is a priority and a fundamental prerequisite 
for the future development and enhance-
ment of the capacities of family medicine re-
search, especially because the systematic in-
vestigation of their own daily work through 
the information accessible in the e-records, 
is usually the first crucial step in planning a 
GP’s future research.

For all of these reasons there have not 
been enough quality studies undertaken so 
far in family medicine in Croatia, they are 
not systematized, and only a small number 
of creative enthusiasts have tried to imple-
ment them (mostly permanent members of 
Departments of Family Medicine, or their 
associates). 

Experience from other countries

Many countries with well-developed fam-
ily medicine have elaborated systems and 
established practices in research, with their 
own research capacities in family medicine, 
and, as study groups, systematically publish 
the results of their research in international 
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journals. Their studies are normally based 
on the existence, constant maintenance and 
strengthening of organized networks of re-
searchers working together.

What makes those countries different 
from us and why are they more success-
ful in research? In this overview, we chose 
the examples of the UK, the Netherlands 
and Australia, which are traditionally used 
as role models for other countries, both in 
the development of general practice and re-
search networking. In the UK, the National 
Health Service (NHS) and the Ministry of 
Health fund research development and allo-
cate substantial funds to research networks 
in primary health care (PHC). A prototype 
of such a functioning network is The West 
London Research Network (WeLReN), 
covering 979 GPs, with about two million 
people in their care (6). The Royal College 
of General Practice (RCGP) involves fam-
ily physicians/practitioners through the Re-
search Ready Program in research and proj-
ects, which are additionally financed (18). In 
Norway, by participating in research, prac-
tices obtain points for re-licensing, which is 
required every five years (16).

In the Netherlands, the networks of re-
searchers (the best known is in Nijmegen) 
traditionally “rely” on academic depart-
ments and departments of family medi-
cine at medical schools, as centres of excel-
lence, that provide continuous education, 
mentoring and support (3). The Australian 
government, from 2000 to 2004, supported 
the strategy to develop research networks 
in primary health care (the Primary Care 
Research, Evaluation and Development 
Strategy, PHC-RED) with $A 50 million. 
From 2000 to 2005, every department of 
family medicine at Australian universities 
received $A 200,000 a year to build their 
research capacities, according to their own 
strategic plans (17). So the financial support 
that Flinders University in South Australia 
received through the PHCRED program 

(bursaries, writing grants and research fel-
lowship) resulted in the strengthening of 
research skills, confidence, outcomes and 
family physicians’ interest in research (28). 

Strengthening research capacity is one of 
the most powerful and cost-effective ways 
of improving the health of the community. 
Therefore, the governments and health poli-
ticians of these countries recognized the im-
portance of creating quality research capaci-
ties in family medicine, and have allocated and 
still allocate significant funds for that purpose. 
Designing and planning and / or GP partici-
pation in research is evaluated as one of the 
criteria for quality of care, and it is specifically 
funded. Each year GP practices are assessed 
and characterized as “research practices”. 

Challenges in building family medicine 
research capacities - the Australian model

The conceptual model of research capacity 
building in primary health care (2, 29) is 
also applicable to the situation in Croatia. 
According to this model, there are four dif-
ferent groups of GPs:

1. Physicians who do not participate in 
research (nonparticipants), 

2. Physicians who participate to some ex-
tent (participants),

3. Physicians who manage their own re-
search and educate others (managing/train-
ing),

4. The academic segment of family medi-
cine that conducts research aimed at gaining 
a doctor of science degree and the scientific 
advancement of its members, prepares ap-
plications for research projects and funds, 
initiates studies, publishes results in jour-
nals, and teaches students and academics.

In order to create research capacities 
in family medicine, the awareness must be 
raised of the first group of the importance 
of research for improving their work, their 
motivation strengthened, and their basic 
knowledge and needed skills increased. The 
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second group, already included in research, 
should improve their research skills and be 
encouraged to set their own hypotheses, and 
design, develop and ultimately implement 
the research results. The third group, which 
has already conducted research, should be 
given further training in new techniques and 
methods and encouraged to find funding for 
research through projects (instead of self-
financing, which is often rather overpriced 
and unacceptable over a long period). Final-
ly, academic family medicine as a centre of 
excellence and a “learning organization” has 
a key role in the oversight, support and en-
couragement of less experienced researchers 
from all three groups, as well as providing 
on-going mentoring support (Figure 1).

Eventually, the gradual shift of some of 
the researchers from “left to right” might oc-
cur (Figure 2), i.e., from the first to the sec-
ond group, from the second to the third and 

from the third to the fourth group. Research 
capacity building in family medicine is not 
an easy process. In Croatia it is further ag-
gravated by the lack of funding for the cre-
ation of a national network of researchers in 
family medicine. There are numerous obsta-

Figure 1 A conceptual model of creating a network 
of researchers in family medicine applied to Croatia.

Figure 2  Four groups of researchers in family medicine and their flow through the process of education and 
additional education (lifelong learning). GPs – family physicians, CIHI – Croatian Institute for Health Insurance.
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cles to establishing a network of researchers 
in Croatia (Table 1).

Although research in PHC, including 
family medicine, has a relatively long histor-
ical tradition in Croatia, it does not exist as a 
continuous and permanent “current” activ-
ity based on a stable network of researchers. 
The small academic community in Croatian 
family medicine works persistently to sup-
port giving research a worthy place in the 
organization and funding of family medi-
cine. A rather small number of teaching 
practices has been recognized (though not 
paid, but at least GPs can formally have few-
er patients, 80% of the average list, to be able 
to teach). The process of research in family 
medicine should be systematic and planned 
long-term, permanently financed and en-
couraged, and not occasional or in spurts. 
Several preconditions should be met in or-
der to create a network of researchers that 
would undoubtedly strengthen research in 
family medicine:

– Health policies and the system overall 
need to recognize the creation of research 
and/or participation in it as a valid and veri-

fiable indicator of quality of care, which is 
specifically funded, and thereby provide 
“protected time” for research.

– Continuous education courses for GP/
researchers (potential and existing ones) 
should be introduced, through basic and ad-
vanced workshops and courses in the field of 
scientific research.

– The number of qualified scientists and 
mentors should be increased in order to 
strengthen the capacities of academic family 
medicine and increase application perfor-
mance, for both domestic and international 
projects and funds, which the upcoming ac-
cession of Croatia to the European Union 
makes highly topical.

Such a model could create, continuous-
ly maintain and strengthen the network of 
researchers in family medicine in Croatia, 
which undoubtedly have great research po-
tential but it has so far been underused.

Research in the family medicine setting 
could have many advantages.  Studies con-
ducted in family medicine practice could 
perhaps represent “real clinical practice” 
and reflect everyday practice better than 

Table 1 Summary of obstacles to research in Croatian GP offices

Type of obstacles Content

From the system -	 There is no allocation of funding for the development and maintenance of research networks.

-	 The insurance company (CIHI) does not include research in GP practices among its “quality of 
care” indicators  nor does it specifically fund  them.

-	 Researchers have  no “protected time” for research during working hours in the office.

-	 If  they want to investigate, they must do it in their own time and at their own expense.

From physicians -	 Lack of time for research due to the excessive number of daily visits (free and uncritical 
“access” to the PHC system).

-	 Often wrong attitudes towards research and EBM.

-	 Lack of education, knowledge, skills and competencies for research.

-	 Dedicated  to earning money, do  not recognize and appreciate the value of research.

From academic family 
medicine

-	 There are few qualified and experienced scientists/mentors.

-	 Lack of skills in writing applications for research projects.

-	 Low efficiency in getting national and international projects funded.

-	 Overloaded by regular teaching.

-	 In science as in healthcare, clinical and basic research have advantage over “applied” science, 
not being recognized even in  medical schools.
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artificial clinical studies. Also recruiting a 
large sample of patients (especially those 
with comorbidities) can be much easier in 
primary health care. 

The Australian model includes motivat-
ing, recruiting and training GPs to become 
part of the permanent research network, 
and health policies there recognize the im-
portance of research in family medicine as a 
basis for everyday quality care provision. Al-
though this model demands constant fund-
ing through health policies, it significantly 
improves the clinical excellence important 
for patients in GP care. 

Conclusion
Research is a critical element in the further 
development and improvement of the qual-
ity of all branches of medicine, including 
family medicine. On the basis of the results 
and experiences of other countries, we pro-
pose the application of the Australian model 
for further enhancement of research capaci-
ties in Croatia. 
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We report a case of an unsual anatomical vascular blood supply to the 
right kidney. In an analysis of kidneys, by dissection of 39 foetuses, 
additional renal arteries were found in 18 cases (46.15%). In only one 
case (2.5%) was it noticed that the right kidney was supplied with 
blood by three renal arteries, one main and two additional arteries. 
One of the additional arteries, marked as the upper pole artery of 
aortic origin, separated from the thoracic aorta at the level of T11 
(the eleventh thoracic rib), 1.5 cm above the truncus coeliacus. This 
artery, after passing through the diaphragm, entered the renal hilus at 
its upper part and served to vasculate that part of the kidney. Conclu-
sion. The importance of this study is seen in the fact that anatomic 
knowledge of variations in the vascularization of the kidneys is of ex-
ceptional practical importance. Also, this information may concern 
transplant surgeons involved in living donor nephrectomies. 

Key words: Additional renal arteries, Anatomy, Dissection method.

Introduction

The long-held opinion, that there is usually 
only one renal artery in the vascularization of 
a kidney, has been replaced with a new one 
which holds that in 9-76% of cases vascular-
ization of the kidneys is by additional arteries 
from various sources (1). With the increase in 
the number of kidney transplants indicated, 
vascular reconstruction, surgical procedures 
on the kidneys and the development of new 
digital radiological methods, the knowledge of 
variations in renal vascularization is becoming 
increasingly important from day to day.  

Material and methods 
Using anatomical dissection, an analysis of 
kidneys was carried out on 39 human fe-

tuses. Legal and ethical considerations were 
consistent with the Helsinki Declaration 
and the approval of the Ethics Committee of 
the Medical Faculty in Sarajevo.

Results 

Additional renal arteries were found in 18 
cases of 39 human fetuses (46.15%). In only 
one case (2.5%) was it noticed that the right 
kidney was supplied with blood by three 
renal arteries, one main and two addition-
al arteries. One of the additional arteries, 
marked as the upper pole artery of aortic 
origin, separated from the thoracic aorta at 
the level of T 11 (the eleventh thoracic rib), 
1.5 cm above the truncus coeliacus. This ar-
tery, after passing through the diaphragm, 
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entered the renal hilus at its upper part and 
served to vasculate that part of the kidney. 
The other extra artery, the lower pole artery, 
separated from the abdominal aorta a little 
above the site of where it forked into two 
common iliac arteries, and after briefly pass-
ing behind the urethra, it entered the hilus 
of the kidney in the lower part and served 
to vasculate its lower pole (Figure). By ob-
servation it was noticed that the diameters 
of the main and the additional renal arter-
ies were approximately the same, but no de-
tailed morphometric measurements of these 
arteries were made. 

Discussion

There is no unified opinion amongst re-
searchers about the percentage of and where 
additional renal arteries appear. Double 
blood supplies, according to data in the lit-
erature, occur in a range from 10% (2) to 
23.2% (3) of cases. One of these arteries is 
the main one and the other is additional. 
Goscicka et al. (4), in their analysis of renal 
arteries in foetuses, found double blood sup-
plies in 19.2 % of cases. The authors men-
tioned give differing data on the incidence 
of triple blood supply to the kidneys.  Tri-
ple blood supply to the kidneys, according 

to data in the literature, occurs in a range 
from 1.2% (2) to 4.5% (3) of cases. In their 
analysis of 140 human foetuses, Goscicka et 
al. (4) recorded triple renal arteries in 2.1% 
of cases. Satyapal et al. (3) point out that 
the kidney may be vascularized by three or 
more blood vessels, which is recorded in the 
literature in sporadic cases.  

Through an analysis of the material pre-
sented in our study, we recorded one unilat-
eral triple renal artery. One of these blood 
vessels was the main renal artery, whilst the 
other two were additional arteries, marked 
as the upper pole artery, originating from 
the thoracic aorta, and the lower pole artery 
originating from the abdominal aorta. The 
case presented corresponds to the presenta-
tion given by Norman (5) in his study. 

Practice so far has shown that additional 
renal arteries have major practical impor-
tance, because overlooking them during 
the pre-operative preparation of patients 
for surgical procedures may be fatal for the 
patients, especially if laparoscopic methods 
are used for the procedure. The increasing 
number of kidney transplants has led in re-
cent times to an increase in the use of lapa-
roscopic surgical techniques, which, with all 
their advantages, also have failings. That is 
to say, using these methods reduces the op-
erative field, whereby the risk is increased 
that variations in the vascularization of the 
kidneys may lead to a fatal outcome.

Conclusion 

The importance of this study is seen in the 
fact that anatomic knowledge of variations 
in the vascularization of the kidneys is of 
exceptional practical importance. In surgi-
cal terms, the upper pole artery represents 
a major risk because it is frequently located 
high up, meaning that in most cases the sur-
geons mistake it for surrounding connec-
tive tissue, and unknowingly cut through 
it, causing thereby massive bleeding, which 
most often leads to a fatal outcome (6).  

Figure Supernumerary artery (1 – Aorta abdomina-
lis, 2– Arteria renalis dextra, 3 – Arteria renalis po-
leis superior dextra, 4 – Arteria renalis poleis inferior 
dextra, 5 – Arteria renalis sinistra, 6 – Ureter).
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Brachytherapy dose received by bladder and rectum in 
patients with inoperable cervical cancer: CT-based 3D view
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As recommended by the GEC-ESTRO work 
group, it is important for the 3D image guid-
ed CT, or MRI based brachytherapy of cer-

A

B

C D

vical cancer to verify what dose is received 
by 0.1 cm3, 1 cm3 and 2 cm3 (D0,1cc, D1cc and 
D2cc, respectively) of the bladder and rectum 
volume (1). Intracavitary brachytherapy was 
applied with applicators type Fletcher tan-
dem and ovoids, once a week on a HDR re-
gime (high dose rate). Delineation of organs 
at risk (bladder and rectum) was made after 
each computer tomography (Panel A). The 
bladder and rectum were delineated on each 
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CT slice: the rectum was delineated at 1 cm 
from the anus to the recto-sigmoid transi-
tion through the entire thickness of the or-
gan wall, and the bladder was delineated fol-
lowing the outer contour of the entire organ 
volume (Panel B). The therapy dose of (5 x 
7 Gy) was prescribed according to the Man-
chester system, to the A point. Brachythera-
py D0,1cc, D1cc and D2cc doses for the bladder 
and rectum were established for each appli-
cation (Panel C). The EQD2 (total biological-
ly equivalent dose in 2 Gy) for bladder and 
rectum were 76.7 Gy and 81 Gy, respectively. 
Also, we could see the position (three – di-
mensional view) of the brachytherapy dose 
received by bladder and rectum (Panel D).
In planning brachytherapy, CT does not give 
us the possibility to precisely delineate the 
tumor and plan the distribution of the ther-
apy dose to the tumor (as is the case with 
MR planning). However, it is possible to ob-
tain precise data on the contribution of the 
brachytherapy dose to the organs at risk (2).
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Solitary extramedullary plasmocytoma of the liver
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Solitary extrameduallary plasmacytomas 
represent approximately 3% of all plasma 
cell neoplasms. Extramedullary plasmacyto-
ma of the liver is a very rare tumor, although 
a few cases of extramedullary plasmacytoma 
of the liver have been reported. We report an 
unusual case of liver plasmacytoma without 
systemic disease, diagnosed by percutane-
ous needle biopsy of the hepatic lesion. The 
patient was a 67 year old female who exhib-
ited a solitary liver mass on dynamic com-
puted tomography (Panel A). We performed 
percutaneous needle biopsy of the hepatic 
lesion. Histologically, the tumor was com-
posed of CD 138 positive plasma cells with 
mild atypia (Panel B: H&Ex40 black arrow), 
and 80% of them demonstrated Kappa light 
chain (Panel C: H&Ex40 red circle – white 
arrow). There was no evidence of a mono-
clonal protein in the serum and urine, lytic 
bone lesions, anemia, renal insufficiency, or 
hypercalcemia. The bone marrow examina-
tion revealed no abnormalities. The patient 
was treated with local radiation and is do-
ing well without further evidence of disease 
after one year of follow-up. Primary extra-
medullary plasmacytoma (EMP) is defined 
as an extraosseous proliferation of neoplas-
tic plasma cells, without evidence of bone or 

B

C

bone marrow involvement, as evidenced by 
morphological bone marrow examination 
and radiographic studies. EMP accounts for 
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about 3% of plasma cell tumors, and more 
than 80% occur in the upper aerodigestive 
tract. Among the plasmacell dyscrasias, a 
rare form is the extramedullary plasmacyto-
ma requiring, for diagnosis, histological evi-
dence of monoclonal plasmacell infiltration 
localized in the lesion, in the absence of a 
marrow plasmacytosis. This peculiar presen-
tation of a plasmacell neoplasia is rarely ob-
served in the liver, while it is most frequently 
seen in the mucosa of the upper airway. Gen-
erally, the presence of plasmacells in the liver, 
spleen and lymphonodes, is associated with 
a more aggressive form of multiple myeloma 
(1). The diagnosis of solitary extramedullary 
plasmacytoma requires the demonstration of 
a monoclonal plasma cell infiltrate without 
any evidence of multiple myeloma elsewhere. 
Only a few cases of primary hepatic extra-
medually plasmacytoma have been reported 
(2). The patient described here is a woman 
who presented with a solitary hepatic extra-
medullary plasmacytoma without evidence 
of myeloma elsewhere, including no mono-
clonal protein in the serum or urine.
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Alagić-Smailbegović J, Kučukalić-Selimović 
E, Šetić I, Bećirović M, Begović L. Importance 
of measurement of thyroglobulin and anti-
thyroglobulin antibodies in differentiated thyroid 
cancer. Coll Antropol. 2012 Nov;36 Suppl 2:33-8.

Clinical Center University of Sarajevo, Clinic 
of Otorhinolaryngology, Sarajevo, Bosnia and 
Herzegovina. 

Differentiated thyroid cancers include papillary and 
follicular carcinomas, both originating from follicular 
epithelium. Treatment of choice is usually total or near 
total thyroidectomy, followed by ablative radioiodine 
131I treatment, and by the long-term administration 
of thyroid hormone. Despite its excellent prognosis, 
recurrent disease does occur in approximately 20-40% 
of patients. Guidelines for the follow-up management 
of differentiated thyroid cancer are commonly based 
on circulating thyrogobulin measurement in the com-
plete absence of eutopic thyroid tissue. A retrospec-
tive review was conducted on 116 patients (66 papil-
lary and 50 follicular carcinoma, mean age 51.2 years) 
who had undergone total or near total thyroidectomy 
and radioactive iodine remnant ablation. Serum thy-
roglobulin (Tg) and anti-thyroglobulin antibodies 
(TgAb) levels were measured preoperatively, 1 month 
after thyroidectomy (before 131I treatment) and 6 and 
12 months after ablation therapy (Tg1, TgAb1 and 
Tg2, TgAb2, respectively). During one year of follow-
up, in a total of 24 patients (21%) recurrent disease 
were confirmed by ultrasonography and whole-body-
scanning, mostly. It was found significant correlation 

between serum Tg levels (measured preoperatively 
and postoperatively) and recurrent diseases (p < 0.05), 
while serum TgAb levels did not have any statisti-
cal significance. However, in multivariate regression 
analysis only Tg levels measured 12 months after the 
therapy (Tg2) remained a significant predictor of re-
current disease (p = 0.008). Although a high Tg level 
before surgery does not indicate that tumor is present, 
in the postoperative period and after ablative therapy 
Tg has proven predictive value because stimulated Tg 
levels above 10 ng/ml confirmed that indicate residual 
or recurrent cancer, and its periodically measure-
ments is recommended.

Bišćević M, Bišćević S, Ljuca F, Smrke BU, Kapur 
E, Tezer M, Smrke D. Clinical and radiological 
morphometry of posterior parts of thoracic 
and lumbal vertebras. Coll Antropol. 2012 
Dec;36(4):1313-7.

University of Sarajevo, Sarajevo Clinical Center, 
Department of Orthopedics and Traumatology, 
Sarajevo, Bosnia and Herzegovina.

The aim of this work is to measure clinically impor-
tant dimensions of thoracic and lumbal vertebras. 
Charts of one-hundred and seventeen patients with 
implanted internal fixateur on the thoracic and lumbal 
spine between 01.01. 2008. and 31.3.2010. at the De-
partment for Orthopedics and Traumatology, of the 
Sarajevo Clinical center were retrieved, and only 14 
patients, with 46 vetrtebras and 89 pedicles have had 
complete documentation (clearly visible measured 
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structures on X-ray and CT scans). Digitalized antero-
posterior and latero-lateral X-ray, and transversal and 
sagital CT scans were basic inputs for measurement 
of height and width of the pedicle--PH, PW, axial and 
vertical cortico-cortical transpedicular distances--AL, 
VL, and interpedicular distance--IP. The correction 
of enlargement on X-ray pictures was performed ac-
cording to known dimensions of implants and length 
scale on CT scans. Enlargement of those parameters, 
from T1 to L5 level was from 50 to 150%. This in-
creasing was not always linear, sometimes there was 
even decreasing. For instance, the IP on second and 
third thoracic vertebra was shorter compared to the 
first thoracic vertebra. Pedicles from the third to the 
eighth thoracic vertebra were narrower compared to 
the second thoracic vertebra. The importance of this 
work is in to analyze the mentioned dimensions by 
methods available to the clinician. Every other in vivo 
measurement is impossible because of the excessive 
surgical approach, while preoperative CT scanning 
with a great number of slices per one millimeter for 
this purpose is not ethical.

Bjelanović V, Babić D, Orešković S, Tomić V, 
Martinac M, Juras J. Pathological pregnancy and 
psychological symptoms in women. Coll Antropol. 
2012 Sep;36(3):847-52.

Mostar University Hospital Centre, Department 
of Gynecology and Obstetrics, Mostar, Bosnia and 
Herzegovina. 

Pregnancy is followed by many physiologic, organic 
and psychological changes and disorders, which can 
become more serious in pregnancy followed by com-
plications, especially in women with pathological con-
ditions during pregnancy. The purpose of this study 
was to find out and analyze the prevalence and inten-
sity of psychological disorders in women with patho-
logical conditions during pregnancy and compare it 
with conditions in pregnant women who had normal 
development of pregnancy. The research is approved 
by the Ethical committee of the Mostar University 
Hospital Center, and it was made in accordance with 
Helsinki declaration and good clinical practices. The 
research conducted section for pathology of preg-
nancy of Department for gynecology and obstetrics 
of the Mostar University Hospital Center. It included 
82 pregnant women with disorders in pregnancy de-
velopement and control group consisted of pregnant 
women who had normal development of pregnancy. 
The research work was conducted from September 
2007 to August 2008 in Mostar University Hospital 
Center. Pregnant women had Standard and laboratory 
tests, Ultrasound. CTG examinations were done for all 
pregnant women and additional tests for those women 
with complications during pregnancy. Pregnant wom-

en completed sociobiographical, obstetrical-clinical 
and psychological SCL 90-R questionnaire. Pregnant 
women with pathological pregnancy exibited signifi-
cantly more psychological symptoms in comparison 
to pregnant women with normal pregnancy (p < 0.001 
to p = 0.004). Frequency and intensity of psychical 
symptoms and disorders statisticly are more charac-
teristic in pathological pregnancy (61%/40.6%). The 
statistical data indicate a significantly higher score 
of psychological disorders in those pregnant women 
with primary school education (p = 0.050), those who 
take more than 60% carbohydrates (p = 0.001), those 
with pathological CTG records (p < 0.001), those with 
pathological ultrasound results (p < 0.001 to 0.216) 
and those pregnant women with medium obesity and 
obesity (p = 0.046). Body mass index (BMI) during 
normal pregnancy development is lower (p = 0.002) 
but the levels of glucose, triglycerides, cholesterol, 
HDL and LDL in blood are higher Blood pressure in 
pregnant women with pathological pregnancy was 
statistically significantly higher (p < 0.001). Diagnos-
tic criteria for the metabolic syndrome were found in 
19 pregnant women with the pathological pregnancy. 
Statistically, in those women, a significantly higher 
appearance of psychological symptoms and disorders 
was observed in comparison to the pregnant women 
without metabolic syndrome (p < 0.001). The research 
has shown that 87.8% from all pregnant women in-
cluded in this study have been hospitalized due to pre-
mature birth, hypertensive disorders, and diabetes in 
pregnancy, and also due to bleeding in the second and 
third trimester of pregnancy.

Busuladžić M, Hasović E, Becker W, Milošević DB. 
Application of the dressed-bound-state molecular 
strong-field approximation to above-threshold 
ionization of heteronuclear molecules: NO vs. 
CO. J Chem Phys. 2012 Oct 7;137(13):134307. doi: 
10.1063/1.4757255.

Medical Faculty, University of Sarajevo, Čekaluša 90, 
Sarajevo, Bosnia and Herzegovina.

We theoretically investigate high-order above-thresh-
old ionization (HATI) of heteronuclear diatomic mol-
ecules applying the molecular strong-field approxima-
tion which includes dressing of the molecular bound 
state. We consider HATI of nitrogen monoxide mol-
ecules, which are characterized by the π symmetry 
of their highest occupied molecular orbital. We show 
that the HATI spectra of NO exhibit characteristic in-
terference structures. We analyze the differences and 
similarities of the HATI spectra of NO molecules and 
the spectra of CO (σ symmetry) and O(2) (π(g) sym-
metry) molecules. The symmetry properties of the 
molecular HATI spectra governed by linearly and el-
liptically polarized fields are considered in detail. The 
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yields of high-energy electrons, contributing to the 
plateau region of the photoelectron spectra, strongly 
depend on the employed ellipticity.

Ćavar S, Vidic D, Maksimović M. Volatile 
constituents, phenolic compounds, and antioxidant 
activity of Calamintha glandulosa (Req.) Bentham. 
J Sci Food Agric. 2013 May;93(7):1758-64. doi: 
10.1002/jsfa.5967. Epub 2012 Nov 26.

University of Sarajevo, Faculty of Science, Department 
of Chemistry, Zmaja od Bosne 33-35, Sarajevo, Bosnia 
and Herzegovina.

BACKGROUND: Calamintha glandulosa (Req.) Ben-
tham is an aromatic perennial plant belonging to the 
family Lamiaceae, mostly found on rocky pastures, 
dry meadows, and abandoned places of the Mediterra-
nean area. Plants belonging to this genus are known as 
highly aromatic and to possess significant antimicro-
bial and antifungal properties. The aim of this study 
was to provide clear picture of the volatiles of this 
plant species, and, for the first time, to present C. glan-
dulosa from Croatia in terms of its antioxidant activi-
ty. RESULTS: The essential oil and headspace obtained 
from odorous parts of C. glandulosa were subjected 
to capillary gas chromatography-mass spectrometry 
analysis. More than 50 volatile compounds were iden-
tified in six samples obtained using different extrac-
tion techniques. The most abundant components in 
all the samples examined were oxygenated monoter-
penes, with piperitone (19.9-59.5%) and piperitenone 
(7.1-42.6%) as the main representatives. The total 
phenolic content of extracts obtained by successive 
Soxhlet extraction was measured, and the scaveng-
ing potency of the samples, indicated as IC50 values, 
were examined using four different spectrophotomet-
ric and spectrofluorimetric methods. In all cases the 
essential oil showed the lowest antioxidant activity, 
while the aqueous extract showed the highest. This 
can be explained by the levels of the phenolic com-
pounds in the samples examined. CONCLUSIONS: 
A clear picture of aroma profile of C. glandulosa is 
presented, and the results obtained differ from those 
published previously. The high antioxidant potential 
of C. glandulosa from Croatia was established for the 
first time. Results from the present study suggest fur-
ther analysis on this plant species in order to define its 
medicinal properties. 

Erić J, Stančić I, Tihaček-Šojić L, Kulić L, Popovac 
A, Tsakos G. Prevalence, severity, and clinical 
determinants of oral impacts in older people 
in Bosnia and Herzegovina. Eur J Oral Sci. 
2012 Oct;120(5):438-43. doi: 10.1111/j.1600-
0722.2012.00994.x. Epub 2012 Aug 24.

Department of Prosthodontics, Faculty of Medicine, 
University of East Sarajevo, Foča, Bosnia and 
Herzegovina. 

This study aimed to assess the prevalence and the se-
verity of oral impacts and the relationships between 
oral health-related quality of life (OHRQoL) and 
clinical measures of oral function in a sample of older 
adults in Bosnia. The sample comprised 261 com-
munity-dwelling adults of ≥65 yr of age. Participants 
were randomly drawn from three senior day-centres 
for elderly people. Data were collected using clinical 
examination and a questionnaire. The OHRQoL was 
assessed through the Oral Impacts on Daily Perfor-
mances (OIDP) measure, in terms of the prevalence, 
intensity, and extent of oral impacts. Overall, 55.2% 
reported at least one oral impact in the last 6 months. 
Difficulty eating (43.3%) and difficulty speaking 
(34.1%) were the most common impacts. These were 
also the most severely affected performances, while 
‘going out’ and ‘enjoying the contact of other people’ 
were the least severe. A higher number of natural 
teeth, natural occluding pairs, and anterior and pos-
terior occluding pairs were all significantly associated 
with a lower prevalence of oral impacts and correlated 
with the OIDP score, even after adjusting for sociode-
mographic factors. The prevalence of oral impacts was 
high and there was a strong and consistent association 
between OHRQoL and clinical dental indicators of 
function.

Fočo F, Bilalović N, Vranić S, Serdarević F, 
Ramović I, Imamović E. Peritumoral p53 
expression in oral carcinoma. Coll Antropol. 2012 
Nov;36 Suppl 2:129-32.

Clinical Center of the University of Sarajevo, 
Department of Maxillofacial Surgery, Sarajevo, Bosnia 
and Herzegovina. 

p53 is one of the most frequently mutated genes in hu-
man tumors including head and neck tumors like oral 
squamous cell carcinoma. It might be responsible for 
more than 50% of all relapses in patients with surgi-
cally treated oral carcinoma and clean margins. The 
aim of the present study was to explore p53 protein 
expression in peritumoral tissue and correlate it with 
relapse of the disease. The study included 25 patients 
(17 males and 8 females) with oral squamous cell car-
cinoma in the period August 2006 till August 2008. 
For immunohistochemical assay, a monoclonal anti-
body against p53 protein was applied (clone DO-7, 
DAKO Glostrup, Denmark). Peritumoral expression 
of p53 was as follows: 10 out of 25 cases (40%) were 
negative, 2 cases (8%) showed weak, 5 cases (20%) 
moderate and 8 cases (32%) strong p53 positivity. No 
significant correlation between peritumoral expres-
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sion of p53 protein and patient’s relapse was found. In 
contrast, we found a trend toward association between 
intratumoral p53 expression and patient’s relapse (p = 
0.07). There was also trend toward higher peritumoral 
p53 expression in females comparing with p53 expres-
sion in males (52.9% of males did not have p53 expres-
sion while 87.5% females had mild, moderate or high 
p53 expression, p = 0.088). Peritumoral expression of 
p53 protein is frequently seen in oral squamous cell 
carcinoma and merits further research.

Hasanović M, Pajević I. Religious Moral Beliefs 
Inversely Related to Trauma Experiences Severity 
and Depression Severity among War Veterans in 
Bosnia and Herzegovina. J Relig Health. 2012 Sep 
1. [Epub ahead of print]

Department of Psychiatry, University Clinical 
Center Tuzla, Rate Dugonjića bb, Tuzla, Bosnia and 
Herzegovina.

The aim of this study is to determine the association of 
religious moral beliefs and depression severity of war 
veterans in Bosnia and Herzegovina. The sample con-
sists of male war veterans who were inpatients with 
clinically presented depression and those who were 
observed as healthy, regarding results of previous psy-
chological testing (n  =  65 both). The Bosnia-Herze-
govina versions of Hopkins Symptom Checklist and 
Harvard Trauma Questionnaire with questionnaire 
for religious moral beliefs were applied. The religious 
moral belief index was inversely correlated to depres-
sion severity. The religious moral beliefs may help 
protection of the war veterans’ mental health stability 
after surviving multiple war traumas.

Hasukić ŠI, Iljazović ES, Odobašić AH, Matović 
EA. A rare case of primary rectal adenocarcinoma 
metastatic to the breast. Saudi Med J. 2012 
Sep;33(9):1014-7.

Department of Surgery, Polyclinic for Laboratory 
Diagnostics, University Clinical Center Tuzla, Faculty 
of Medicine, University of Tuzla, Tuzla, Bosnia and 
Herzegovina. 

Primary rectal adenocarcinoma metastatic to the 
breast is an exceedingly rare event. Its management 
differs from that of primary breast cancer, as illustrat-
ed by this case. A 63-year-old woman presented with a 
breast lump 30 months after abdominoperineal resec-
tion for rectal adenocarcinoma, stage T₃N₁M₀ (stage 
III), followed by standard postoperative radiochemo-
therapy. The patient underwent a mammography and 
ultrasonography. A CT scan of the abdomen showed 
metastatic disease. An excisional biopsy of the breast 
lump was performed; morphological features were 

identical to the original rectal cancer. Immunohisto-
chemical results were negative for estrogen and pro-
gesterone receptors and gross cystic disease fluid pro-
tein-15, and intensity positive for cytokeratin 20 and 
carcinoembryonic antigen. The patient died after treat-
ment with palliative chemotherapy. Metastatic disease 
from rectal carcinoma to the breast is a marker for dis-
seminated metastatic spread with poor prognosis.

Hudić I, Bujold E, Fatušić Z, Skokić F, Latifagić A, 
Kapidžić M, Fatušić J. The Misgav-Ladach method 
of cesarean section: a step forward in operative 
technique in obstetrics. Arch Gynecol Obstet. 2012 
Nov;286(5):1141-6. doi: 10.1007/s00404-012-2448-
6. Epub 2012 Jul 3.

Clinic for Gynecology and Obstetrics, University 
Clinical Center Tuzla, Trnovac bb, Tuzla, Bosnia and 
Herzegovina. 

OBJECTIVE: The objective of this study is to compare 
the intraoperative and short-term outcomes of two ce-
sarean techniques: the modified Misgav-Ladach and 
the Pfannenstiel-Kerr.
METHODS: We performed a prospective observa-
tional cohort study of women undergoing a primary 
cesarean at the Clinic for Obstetric and Gynecology 
Tuzla, Bosnia and Herzegovina, between January 2003 
and December 2011. The two cesarean techniques 
were compared for intraoperative and short terms 
outcomes. RESULTS: A total of 4,944 women were 
included in this study, 4,336 allocated to the modified 
Misgav-Ladach and 608 to the Pfannenstiel-Kerr tech-
niques. The rate of modified Misgav-Ladach increased 
from 74 % in 2003 to 99 % in 2011. The modified Mis-
gav-Ladach technique was associated with a shorter 
operative time (13.3 min ± 7.4 vs. 19.1 min ± 6.8, p < 
0.05), as well as significantly less surgical material (3.5 
± 2.5 vs. 7.9 ± 2.1, p < 0.05). The modified Misgav-La-
dach technique was also associated with lower analge-
sic requirements, lower rates of febrile morbidity and 
wound infection compared to the Pfannenstiel-Kerr 
technique (p < 0.05). No significant differences were 
observed in the incidence of endometritis, wound de-
hiscence, bowel restitution, postoperative antibiotic 
use, and hospital stay. CONCLUSION: The modified 
Misgav-Ladach technique is associated with a shorter 
operative time than Pfannenstiel-Kerr and might lead 
to better postoperative outcomes.

Kučukalić-Selimović E, Alagić J, Valjevac A, 
Hadžović-Džuvo A, Begić A, Bešlić N. The value 
of serum thyreoglobulin levels and whole body 
(I-131) scintigraphy in the follow-up of the thyroid 
cancer patients after thyroidectomy. Coll Antropol. 
2012 Nov;36 Suppl 2:67-71.
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Clinical Center University of Sarajevo, Clinic for 
Nuclear Medicine, Sarajevo, Bosnia and Herzegovina. 

Serum thyreoglobulin (Tg) and whole body scintigra-
phy (I-131 WBS) have been used to detect recurrent 
and metastatic thyroid cancers postoperatively. How-
ever, discordant results of Tg measurement and 131I 
WBS have been reported. Negative 131I WBS and a 
positive Tg test are usually found, but less common 
occurrence of positive 131I WBS and a negative Tg 
test has also been demonstrated in a small but signifi-
cant number of cases. Therefore, the aim of the study 
was to retrospectively analyse patients with positive 
131I WBS after total thyreoidectomy and again 1 year 
after the radioactive iodine. There were 52 patients 
included in the study. Four weeks after surgery, dur-
ing which thyroid hormone treatment was not intro-
duced, each patient received an ablative dose of 131I. 
The evaluation of the WBS was qualitative and con-
sidered positive if thyroid remnant, lymphatic node 
or metastasis were detected. WBS and serum Tg was 
measured 12 months after 131I ablation with thyroid 
hormone suppression. We considered positive any Tg 
level above the sensitivity values and negative if lower 
than this level. Tg levels were related to the existence 
of a positive scan or a negative one. In our 52 WBS 
positive patients concordant positive Tg levels were 
observed in 42 patients while in 10 patients we found 
a negative Tg levels after the surgery. After 1-year 
follow-up, out of initially 42 concordant patients 8 pa-
tients showed remaining concordant positive Tg and 
WBS values. Discordant results were observed in 13 
patients (4 patients were Tg- and WBS+ while 9 pa-
tients were Tg+ and WBS-). In the majority of patients 
(50%) remained with concordant results but changed 
from Tg+ and WBS+ to Tg- and WBS-. Diagnostic 
WBS is an additional valuable tool, besides Tg levels, 
in the follow up of patients after total thyreoidectomy.

Kukavica BM, Veljović-Jovanović SD, Menckhoff 
L, Lüthje S. Cell wall-bound cationic and anionic 
class III isoperoxidases of pea root: biochemical 
characterization and function in root growth. J 
Exp Bot. 2012 Jul;63(12):4631-45. doi: 10.1093/jxb/
ers139. Epub 2012 Jul 3.

University of Banja Luka, Faculty of Science and 
Mathematics Mladena Stojanovicć 2, Banja Luka, 
Bosnia and Herzegovina.

Cell wall isolated from pea roots was used to separate 
and characterize two fractions possessing class III 
peroxidase activity: (i) ionically bound proteins and 
(ii) covalently bound proteins. Modified SDS-PAGE 
separated peroxidase isoforms by their apparent mo-
lecular weights: four bands of 56, 46, 44, and 41kDa 
were found in the ionically bound fraction (iPOD) 

and one band (70kDa) was resolved after treatment 
of the cell wall with cellulase and pectinase (cPOD). 
Isoelectric focusing (IEF) patterns for iPODs and 
cPODs were significantly different: five iPODs with 
highly cationic pI (9.5-9.2) were detected, whereas the 
nine cPODs were anionic with pI values between pH 
3.7 and 5. iPODs and cPODs showed rather specific 
substrate affinity and different sensitivity to inhibi-
tors, heat, and deglycosylation treatments. Peroxidase 
and oxidase activities and their IEF patterns for both 
fractions were determined in different zones along the 
root and in roots of different ages. New iPODs with pI 
9.34 and 9.5 were induced with root growth, while the 
activity of cPODs was more related to the formation of 
the cell wall in non-elongating tissue. Treatment with 
auxin that inhibits root growth led to suppression of 
iPOD and induction of cPOD. A similar effect was ob-
tained with the widely used elicitor, chitosan, which 
also induced cPODs with pI 5.3 and 5.7, which may 
be specifically related to pathogen defence. The differ-
ences reported here between biochemical properties 
of cPOD and iPOD and their differential induction 
during development and under specific treatments 
implicate that they are involved in specific and differ-
ent physiological processes.

Maksimović A, Maksimović Z, Filipović S, 
Beširović H, Rifatbegović M. Vaginal and uterine 
bacteria of healthy bitches during different stages 
of their reproductive cycle. Vet Rec. 2012 Oct 
13;171(15):375. doi: 10.1136/vr.100886. Epub 2012 
Aug 17.

Department of Surgery, Veterinary Faculty, Zmaja od 
Bosne 90, Sarajevo, Bosnia and Herzegovina. 

No abstract available.

Mandić A, Tomić M, Petrov B, Romić Z. Atrial 
fibrillation, atrioventricular blocks and bundle 
branch blocks in hemodialysis patients. Coll 
Antropol. 2012 Dec;36(4):1395-9.

Health Center Široki Brijeg, Široki Brijeg, Bosnia and 
Herzegovina. 

Atrial fibrillation is one of the most frequent arrhyth-
mias diagnosed in clinical practice and it is also rela-
tively common in dialysis patients. Atrioventricular 
and intraventricular conduction disturbances are less 
investigated in hemodialysis patients and data about 
their prevalence are insufficient. The objective of this 
study was to determine the prevalence of atrial fibril-
lation, atrioventricular blocks and bundle branch 
blocks in hemodialysis patients and to analyze differ-
ent clinical risk factors. The study included 140 pa-
tients on long-term hemodialysis treatment. The pres-
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ence of atrial fibrillation, atrioventricular blocks and 
bundle branch blocks was determined by electrocar-
diogram. Patients were divided into groups depend-
ing on the presence or absence of atrial fibrillation/
bundle branch blocks and investigated variables were 
compared. Atrial fibrillation was present in 11 (7.9%) 
of the 140 patients. In multivariate analysis, age and 
higher concentration of uric acid were associated with 
atrial fibrillation. Prevalence of first-degree atrioven-
tricular block was 2.9% (4 patients) and second- and 
third-degree atrioventricular blocks were not found. 
Prevalence of bundle branch blocks was 17.1% (24 
patients): 5% of patients had a complete right bundle 
branch block, 6.4% had an incomplete right bundle 
branch block, 3.6% had a complete left bundle branch 
block and 2.1% of patients had an incomplete left bun-
dle branch block. The prevalence of atrial fibrillation 
and bundle branch blocks in this study was relatively 
high in patients on hemodialysis and greater than that 
observed in general population. Presence of atrial fi-
brillation was associated with older age and higher 
concentration of uric acid.

Marković-Peković V, Škrbić R, Godman B, 
Gustafsson LL. Ongoing initiatives in the Republic 
of Srpska to enhance prescribing efficiency: 
influence and future directions. Expert Rev 
Pharmacoecon Outcomes Res. 2012 Oct;12(5):661-
71. doi: 10.1586/erp.12.48.

Faculty of Medicine, University of Banja Luka, Banja 
Luka, Republic of Srpska, Bosnia and Herzegovina.

BACKGROUND: Multiple reforms have been intro-
duced in the Republic of Srpska to enhance prescrib-
ing efficiency. OBJECTIVES: First, assess their influ-
ence on utilization and expenditure on proton-pump 
inhibitors, statins and renin-angiotensin inhibitor 
drugs. Second, assess whether the Republic can obtain 
low prices for generics. Third, suggest additional re-
forms that could be introduced. METHODS: Obser-
vational study of all ambulatory care patients between 
2003 and 2010. Defined daily doses (DDDs) and 
DDDs per 1000 inhabitants per day used for measur-
ing changes in utilization. Reimbursed expenditure 
used as health insurance perspective. RESULTS: In-
creasing utilization in all three classes. Utilization of 
angiotensin-receptor blockers principally limited by 
prescribing restrictions. Reimbursed expenditure/
DDD in all three classes decreased by up to 82% in 
2010 versus 2004, appreciably improving prescrib-
ing efficiency for the statins. Increased utilization 
of esomeprazole at higher reimbursed expenditure/
DDD, and similarly angiotensin-converting enzyme-
inhibitor combinations at higher expenditure versus 
single drugs, limited the ability to fully capitalise on 
these reductions. CONCLUSION: Multiple measures 

helped lower expenditure/ DDD, providing hope to 
countries with small populations. Additional mea-
sures are planned to further improve prescribing ef-
ficiency in the Republic of Srpska.

Memišević H, Sinanović O. Predictors of visual-
motor integration in children with intellectual 
disability. Int J Rehabil Res. 2012 Dec;35(4):372-4. 
doi: 10.1097/MRR.0b013e32835a23d0.

Center for Education and Rehabilitation of Children 
with Intellectual Disability, Sarajevo, Bosnia and 
Herzegovina. 

The aim of this study was to assess the influence of 
sex, age, level and etiology of intellectual disability 
on visual-motor integration in children with intel-
lectual disability. The sample consisted of 90 children 
with intellectual disability between 7 and15 years of 
age. Visual-motor integration was measured using the 
Acadia test of visual-motor integration. A multiple 
regression analysis was used for data analysis. The 
results of this study showed that sex, level of intellec-
tual disability, and age were significant predictors of 
visual-motor integration. The etiology of intellectual 
disability did not play a significant role in predicting 
visual-motor integration. Visual-motor integration 
skills are very important for a child’s overall level of 
functioning. Individualized programs for the reme-
diation of visual-motor integration skills should be a 
part of the curriculum for children with intellectual 
disability.

Miljko M, Grle M, Kožul S, Kolobarić M, Djak 
I. Intercondylar notch width and inner angle 
of lateral femoral condyle as the risk factors 
for anterior cruciate ligament injury in female 
handball players in Herzegovina. Coll Antropol. 
2012 Mar;36(1):195-200.

Mostar University Hospital, Institute of Radiology, 
Mostar, Bosnia and Herzegovina. 

The principal purpose of this prospective study was to 
examine intercondylar notch size and the value of in-
ner angle of lateral femoral condyle as the risk factors 
for noncontact anterior cruciate ligament ACL injury 
and than to correlate them to the physical values of the 
athletes such as body mass index (BMI), hight, wight, 
etc. There are indentified two type of risk factors, ex-
ternal include shoes-surface interaction, type of play-
ing surface, weather conditions and internal include 
anatomic, neuromuscular, biomechanical and hor-
monal factors that may predispose female athlets to 
noncontact injury of ACL. Among anatomic factors, 
intercondylar notch stenosis and larger inner angle of 
lateral condyle of femur as the factors which can cause 
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impigement of ACL, were related to an increased risk 
of injury of ACL. In this study were included 51 female 
athlete. In the study group there were 24 female hand-
ball players with ACL tear and in control group there 
were 27 female handball players without any type of 
injury of the knee, who are practicing handball on a 
daily basis for at least for two years. In the first step, 
were gathered clinical data performed by orthopaedic 
surgeon. In the second step, the femoral notch width 
and the inner angle of lateral condyle of femur were 
measured on coronal MR-images. Study has shown 
that value of inner angle of lateral condyle of femur 
was significantly higher in athletes with ACL tear 
compared to those without. Value of width of inter-
condylar notch was statisticaly smaller in athletes with 
ACL tear, compared to those without. In the conclu-
sion the inner angle of lateral femoral condyle is better 
predicting factor for ACL tear in young female hand-
ball players compared to intercondylar notch width.

Pranjić N, Nuhbegović S, Brekalo-Lazarević 
S, Kurtić A. Is adrenal exhaustion synonym of 
syndrome burnout at workplace? Coll Antropol. 
2012 Sep;36(3):911-9.

Service of Occupational Health Tuzla in Tuzla 
Canton, Department of Occupational Pathology and 
Toxicology, Tuzla, Bosnia and Herzegovina. 

The objective of this study is the assessment of the as-
sociation of burnout syndrome with adrenal exhaus-
tion specific symptoms and signs among 116 patients 
who were exposed to violence or mobbing at work-
place and who were treated during 2005 to 2008 in 
Department of Occupational Pathology and Toxicol-
ogy Tuzla; to detect symptoms and signs of adrenal 
exhaustion differences between patients who were 
exposed to act of violence as acute catastrophic event 
and patients who were long-term exposed to mobbing 
or chronic distress at workplace. MATERIAL AND 
METHODS: Data of 86 employees who were exposed 
to mobbing > 1 years (chronic distress syndrome) and 
data of 30 employees who were exposed to act of vio-
lence as acute traumatic crisis situation (evaluation in 
first week after acute stress situation and post control 
observation 6 months later). TOOLS FOR ASSESS-
MENT WERE CLINICAL EXAMINATION AND 
QUESTIONNAIRES: Occupational stress question-
naire (OSQ short version), self-constructed Question-
naire about symptoms and signs of Adrenal exhaus-
tion; self-constructed mobbing questionnaire; and 
Maslach--Burnout Inventory. RESULTS: The patients 
expressed their traumatic experiences during expo-
sure to stress more than 1 year (long-term exposure) 
which were compared with acute stress experiences 
(mostly high level of stress intensity. CONCLUSION: 
when workers constant expose to repeat mobbing 

behavior or have perception of extended distress re-
action after act of violence at workplace they are suf-
fering of Syndrome burnout and clinical picture of 
adrenal fatigue.

Prodanović N, Špirić Z, Trninić G, Erić M. Digital 
clubbing as an unusual complication of the 
secondary hyperparathyroidism associated with 
atypical neutrophils: a case report. Eur Rev Med 
Pharmacol Sci. 2012 Oct;16 Suppl 4:98-102.

Department of Rheumatology and Clinical 
Immunology, Clinical Center Banja Luka, Republic of 
Srpska, Bosnia and Herzegovina.

Digital clubbing is a rare clinical finding and usually 
represents a sign of underlying disease.There are only 
few cases of digital clubbing in patients with primary 
hyperparathyroidism or with secondary hyperpara-
thyroidism (SHPT) during long-term hemodialysis. 
We haven’t come across papers dealing with the re-
lation of digital clubbing and SHPT caused by vita-
min D deficiency. In this article, we report a case of 
43 year-old female patient with prominent clubbing 
of the fingers and toes, and 22 year history of SHPT 
caused by vitamin D deficiency. Current radiographic 
findings of the hands and feet are actually uncommon, 
and they show massive osteolytic lesions of numerous 
phalanges, which is the consequence of long-time un-
treated SHPT. Besides, our patient has a rare case of 
neutrophils with bilobed nuclei and decreased cyto-
plasmic granularity. This paper for the first time de-
scribes digital clubbing as an unusual complication of 
the SHPT caused by vitamin D deficiency associated 
with atypical neutrophils.

Radošević B, Bukara-Radujković G, Miljković V, 
Pejičić S, Bratina N, Battelino T. The incidence of 
type 1 diabetes in Republic of Srpska (Bosnia and 
Herzegovina) and Slovenia in the period 1998-2010. 
Pediatr Diabetes. 2012 Aug 28. doi: 10.1111/j.1399-
5448.2012.00898.x. [Epub ahead of print]

Clinic for Endocrinology, Diabetes and Metabolic 
diseases, Clinical Centre Banja Luka, and School of 
Medicine, University of Banja Luka, Banja Luka, 
Republic of Srpska, Bosnia and Herzegovina.

OBJECTIVE: To establish and compare the incidence 
and trends of type 1 diabetes mellitus (T1DM) in Re-
public of Srpska and Slovenia in age group 0-18 yr 
from 1998 to 2010. METHODS: The subjects (413 
newly diagnosed T1DM patients in the Republic of 
Srpska and 664 in Slovenia) were grouped into the 
age groups: 0-4, 5-9, 10-14, and 15-18 yr. Confidence 
intervals (CI) for crude incidence rates were estimat-
ed assuming numbers of cases were counts from the 
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Poisson distribution. Gender and age-specific stan-
dardization was done according to the EURODIAB 
criteria. Statistical analysis used Poisson-regression 
models to analyze difference rate between countries 
and to investigate the incidence trend. RESULTS: 
Case ascertainment was estimated to be 99.95% for 
the Republic of Srpska and 100% for Slovenia by us-
ing the capture-recapture method. The standardized 
incidence of T1DM for age group 0-18 yr in the Re-
public of Srpska was 7.5/100 000/yr (95% CI: 6.8-8.3). 
For the same period and the same age group incidence 
in Slovenia was 12.5/100 000/yr (95% CI: 11.5-13.5). 
Annual increase in the incidence in the Republic of 
Srpska was 2.3% (95% CI: -0.3 to 5.0%), whereas in 
Slovenia 4.3% (95% CI: 2.2-6.5%). CONCLUSION: 
The incidence for age group 0-18 yr standardized to 
the world population is remarkably higher in Slove-
nia than in the Republic of Srpska. Further follow-up 
and investigations are needed to explain the high dif-
ference in incidence of T1DM between the two geo-
graphically related countries.

Ravlija J, Vasilj I. Communication in crisis 
situations in the process of immunization. Coll 
Antropol. 2012 Sep;36(3):1069-73.

Public Health Institute of Federation of BIH, Mostar, 
Bosnia and Herzegovina. 

Immunization is one of the most effective medical 
interventions in the prevention of the disease and 
represents the easiest and most cost-effective invest-
ment in health. The strategy of controlling contagious 
diseases that can be prevented through immunization 
has a long tradition in B&H. Mandatory immuniza-
tions are administered against ten diseases. Although 
the development of new technologies, the efforts of 
the pharmaceutical industry, the development of new 
vaccines provides better vaccines in terms of greater 
safety and effectiveness it should be pointed out that 
no vaccine is “absolutely effective and safe”, and it will 
not achieve the immune response in 100% vaccinated, 
also there are possible side effects and unexpected re-
actions that could occur. Vaccination is often a me-
dia issue because previously unnoticed local, isolated 
events-side effects and complications of vaccination 
are now accompanied by media attention as there are 
now numerous and fast communication channels (in-
ternet, e-mail, TV1 etc.) and media evolved from be-
ing less “controlled” to more “commercial”. Doubt in 
benefit of vaccination is growing even among health 
professionals who are expected to provide up-to-date, 
understandable information, and issue information 
about immunization benefits and potential risks. It is 
therefore important for health professionals to be well 
informed, to be a good source of authoritative, scien-
tific and reasonable advice, and to speak openly about 

the benefits and risks of vaccination so that consumers 
fully understand both possible outcomes of vaccina-
tion. This takes communication skills, particularly in 
crisis situations connected with vaccination. Health 
professionals are thus faced with a changing attitude 
toward importance of immunization in the social cli-
mate where risk is less tolerated than ever before.

Salkić A, Brkić F, Čičkušić A, Čičkušić E, 
Altumbabić H. Thyroid cancer in Tuzla region of 
Bosnia and Herzegovina: a 10-year study (1999-
2008). Coll Antropol. 2012 Nov;36 Suppl 2:53-7.

University Clinical Centre Tuzla, Department of ENT 
Surgery, Tuzla, Bosnia and Herzegovina. 

Bosnia and Herzegovina (B&H) is one of the East-
ern European countries with lacking data on thyroid 
cancer (TC) epidemiology. We aimed to assess the in-
cidence of TC in Tuzla Canton of B&H during a 10-
year period (1999-2008). We retrospectively evaluated 
65000 hospital records of both inpatients and outpa-
tients with possible thyroid symptoms residing in Tu-
zla Canton of B&H (total of 496280 inhabitants) be-
tween 1999 and 2008. Patients with histological proof 
of TC were included in study. Incidence rates were cal-
culated with age standardisation using European stan-
dard population. Trends in incidence were evaluated 
as moving three-year averages. During observed peri-
od 117 patients met the diagnostic criteria for TC with 
male to female ratio of 1:4.85. Median age of all cases 
was 51 years (interquartile range: 41 to 60) with men 
in average 9 years older than women at the time of di-
agnosis. The mean annual standardized incidence was 
found to be 2.30/10(5) (% 95 CI = 1.38-3.22) inhab-
itants ranging from 1.0 to 3.2 per 10(5). The average 
crude incidence in men was 0.82/10(5) and 3.83/10(5) 
in women. The prevalence of TC, at the end of the ob-
served period was found to be 23.58/10(5) (% 95 CI 
= 19.3-27.58). There is a slight decline of incidence in 
our region during the observed period, but with the 
increase in the latest years of the study. This increase is 
probably the result of combination of various factors, 
mainly the better detection of new cases due to wider 
availability of diagnostics. Based on depicted trends, 
we believe that in the future years, TC incidence in our 
region will continue to rise.

Subasi A. Medical decision support system for 
diagnosis of neuromuscular disorders using DWT 
and fuzzy support vector machines. Comput 
Biol Med. 2012 Aug;42(8):806-15. doi: 10.1016/j.
compbiomed.2012.06.004. Epub 2012 Jul 2.

International Burch University, Faculty of Engineering 
and Information Technologies, Sarajevo, Bosnia and 
Herzegovina. 
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The motor unit action potentials (MUAPs) in an elec-
tromyographic (EMG) signal provide a significant 
source of information for the assessment of neuro-
muscular disorders. In this work, different types of 
machine learning methods were used to classify EMG 
signals and compared in relation to their accuracy in 
classification of EMG signals. The models automati-
cally classify the EMG signals into normal, neurogenic 
or myopathic. The best averaged performance over 10 
runs of randomized cross-validation is also obtained 
by different classification models. Some conclusions 
concerning the impacts of features on the EMG sig-
nal classification were obtained through analysis of 
the classification techniques. The comparative analy-
sis suggests that the fuzzy support vector machines 
(FSVM) modelling is superior to the other machine 
learning methods in at least three points: slightly 
higher recognition rate; insensitivity to overtrain-
ing; and consistent outputs demonstrating higher 
reliability. The combined model with discrete wavelet 
transform (DWT) and FSVM achieves the better per-
formance for internal cross validation (External cross 
validation) with the area under the receiver operating 
characteristic (ROC) curve (AUC) and accuracy equal 
to 0.996 (0.970) and 97.67% (93.5%), respectively. 
These results show that the proposed model have the 
potential to obtain a reliable classification of EMG sig-
nals, and to assist the clinicians for making a correct 
diagnosis of neuromuscular disorders.

Šoljić V, Perak RB, Vukojević K, Saraga-Babić M, 
Bubalo P, Karan D, Todorović J, Batinić D. ZAP-
70 expression and proliferative activity in chronic 
lymphocytic leukemia. Leuk Lymphoma. 2012 Nov 
19. [Epub ahead of print]

Department of Histology and Embryology, School of 
Medicine, University of Mostar, Mostar, Bosnia and 
Herzegovina.

The expression of 70 kDa protein zeta-associated pro-
tein (ZAP-70) in chronic lymphocytic leukemia (CLL) 
has been used to detect those patients with more ag-
gressive disease. The aim of this study was to deter-
mine the proliferative activity of ZAP-70(+) leukemic 
cells by immunocytochemical methods. The study was 
undertaken on native blood marrow (BM) and pe-
ripheral blood (PB) smears from 65 patients with CLL. 
ZAP-70 was expressed in leukemic cells of 35 patients 
(54%). We demonstrated that ZAP-70 immunoreac-
tivity correlated with Rai 0-IV (p = 0.002) and Binet 
A-C stages (p < 0.001), total tumor mass (TTM score) 
(p < 0.001), β(2)-microglobulin (p = 0.006), atypical 
lymphocytes (p < 0.001) and proliferative activity in 
bone marrow and peripheral blood (p = 0.014, p = 
0.002, respectively) using χ(2) test and Mann-Whit-
ney test. ZAP-70 protein expression is in direct cor-

relation with the poorer prognostic parameters, which 
additionally confirms the successful method of detec-
tion of ZAP-70 expression. Higher Ki-67 expression in 
BM and PB smears of patients with ZAP-70(+) disease 
indicates higher proliferating compartments, which 
may contribute to poorer prognosis.

Tahirović H, Toromanović A. Adhesion of the labia 
minora in girls: a common disorder that is rarely 
considered. J Pediatr Endocrinol Metab. 2012;25(7-
8):631-2.

Department of Pediatrics, University Clinical Center, 
Tuzla, Bosnia and Herzegovina. 

No abstract available.

Vukojević M, Dizdarević A, Novaković D. Early 
detection and recognition of children with ADHD 
(attention deficit hiperactivity disorder) symptoms. 
Coll Antropol. 2012 Dec;36(4):1183-8.

University of Mostar, School of Medicine, Mostar, 
Bosnia and Herzegovina. 

Aim of this study was to determine the probability of 
occurrence of Attention Deficit/Hyperactivity Dis-
order- ADHD in children of preschool age and early 
school age, and to identify differences in the assessment 
of children identified with high probability for the dis-
order with regard to assessment by parents and teach-
ers, and with respect on age and sex of children. Total 
of 107 children were included in the study: 51 girls and 
56 boys. The study employed two questionnaires: Ques-
tionnaire for Analysis at School for teachers and Ques-
tionnaire for Analysis at Home for parents. Both ques-
tionnaires contained 39 statements which covered three 
dimensions of child’s behavior needed for ADHD diag-
nosis. Raw data in each questionnaire were converted 
according to the standard norms of Guide to Standard 
Scores (SS) and Total Standard Scores (TSS) and as 
such were used for statistical analysis. It was found that 
a considerable number of children demonstrated high 
probability for ADHD disorder in assessments done 
by both parents and teachers. Parents recognize prob-
ability of ADHD presence more frequently among male 
children, while teachers recognize this probability more 
often among female children. Research shows that a sig-
nificant percentage of children from the entire sample 
have been labeled with significant ADHD symptoms. 
Given the age of the child both parents and teachers 
recognize similar levels of high ADHD probability. Fu-
ture studies should be directed toward early detection 
and recognition of children with ADHD syndrome, 
and clinical evaluation as a first step toward successful 
treatment and prevention of additional psychological 
and other problems in an adult.
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Zerem E, Imamović G, Latić F, Mavija Z. 
Prognostic value of acute fluid collections 
diagnosed by ultrasound in the early assessment 
of severity of acute pancreatitis. J Clin Ultrasound. 
2013 May;41(4):203-9. doi: 10.1002/jcu.21995. 
Epub 2012 Sep 18.

Department of Gastroenterology, University Clinical 
Center Tuzla, Tuzla, Bosnia and Herzegovina.

PURPOSE: To evaluate the prognostic value of acute 
fluid collections (AFC) diagnosed by conventional 
transabdominal ultrasound in the early assessment of 
severity acute pancreatitis (AP). METHODS: We stud-
ied 128 consecutive patients with AP between March 
2006 and March 2011. The predictor was the number 
of AFC. Outcome measure was the occurrence of com-
plications. Abdominal sonogram, contrast-enhanced 
CT, and pancreatitis-specific clinical and laboratory 
findings were performed. RESULTS: AFC were associ-
ated with complications (p< 0.0001), Balthazar grade 
(p = 0.004), Ranson score (p < 0.0001), and the major-
ity of clinical, radiologic, and biochemical parameters 
for predicting complications of AP (p < 0.05). Univari-
ate logistic regression also revealed significant associa-
tion between the number of AFC and the occurrence 
of complications (OR 4.4; 95% CI 2.5-7.6). After the 
adjustment for covariates, AFC remained prognostic 
for complications and a cutoff point of >1 AFC was 
prognostic of their occurrence with 88% sensitivity 
and 82% specificity. CONCLUSIONS: AFC are related 
to the clinical course of AP and can predict its severity.

Zulčić-Nakić V, Pajević I, Hasanović M, Pavlović 
S, Ljuca D. Psychological problems sequalae in 
adolescents after artificial abortion. J Pediatr 
Adolesc Gynecol. 2012 Aug;25(4):241-7. doi: 
10.1016/j.jpag.2011.12.072.

Department of Gynecology and Obstetrics, University 
Clinical Center Tuzla, Tuzla, Bosnia and Herzegovina.

STUDY AND OBJECTIVES: Controversy exists over 
psychological risks associated with unwanted preg-
nancy and consecutive abortion. The aim of this study 
was to assess the psychological health of female ado-

lescents following artificial abortion up to 12(th) week 
of pregnancy. DESIGN: The control case study. SET-
TING: The study was carried out in the Department of 
Gynecology and Obstetrics, University Clinical Cen-
ter Tuzla, in Bosnia-Herzegovina. PARTICIPANTS: 
We assessed 120 female adolescents. The mean (SD) 
age of the patients was 17.7 (1.5) years experiencing 
sexual intercourse in the age of 14-19 years for trauma 
experiences, presence of posttraumatic stress symp-
toms, depression and anxiety as state, and anxiety as 
trait. Sixty adolescents had intentional artificial abor-
tion and 60 had sexual intercourse but did not become 
pregnant. MAIN OUTCOME MEASURES: We used 
the PTSD Questionnaire, the Beck Depression Inven-
tory, and the Spielberger State Trait Anxiety Inventory 
(Form Y) for assessment of anxiety in adolescents. 
Basic socio-demographic data were also collected. 
RESULTS: PTSD presented significantly more often 
in adolescents who aborted pregnancy (30%), than in 
adolescents who did not abort (13.3%) (odds ratio = 
4.91 (95%CI 0.142-0.907) P = 0.03). Anxiety as state 
and as trait were significantly higher in the abortion 
group, as the mean (SD) anxiety score of patients was 
59.8 (8.9), 57.9 (9.7) respectively, than in non-abor-
tion group 49.5 (8.8), 47.3 (9.9) respectively (t = 6.392, 
P < 0.001; t = 5.914, P < 0.001, respectively). Adoles-
cents who aborted pregnancy had significantly higher 
depression symptoms severity 29.2 (5.6) than controls 
15.2 (3.3) (t = 8.322, P < 0.001), and they presented 
significantly more often depression (75%), than ado-
lescents who did not abort (10%) (χ(2) = 53.279, P 
< 0.001). Logistic regression showed that only ex-
perience of life threatening(s) and injury of other 
person(s) reliably predicted PTSD, whereas abortion 
and experience of life threatening(s) reliably predicted 
depression. CONCLUSION: Adolescents who aborted 
pregnancy presented significantly greater prevalence 
of PTSD and depression, and significantly greater de-
pression severity and anxiety as state and trait than 
those who did not abort. Abortion predicted depres-
sion only, and did not predict PTSD.

by Nerma Tanović
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