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Editor’s Letter 

Dear colleagues and readers,

First of all, I would like to thank you for sending your papers 
to be published in Scripta Medica. I am especially pleased 
to notice an increasing number of young authors who are 
making their firsts steps in scientific- research activities.

Since August 2015, Scripta Medica is available in the 
following cited databases: CrossRef and EBSCO Aca-
demic Search Complete. As a result, we managed to 
officially protect our intellectual property and copyrights 
and hence your papers will be more accessible to 
the attentive colleagues around the world, in all sor-
ts of publications (printed, radio and CD / DVD). 
This implies the inclusion and connectivity (linking) of yo-
ur papers and references covered by CrossRef.

Your papers and distribution of Scripta Medica in the 
citation database EBSCO Academic Search Complete allo-
ws processing of the aforementioned with the highest stan-
dards of quality and eventually, the possibility of applying 
and accessing even their greater citation databases such 
as EBSCO Medline, EBSCOHealth, EBSCO DynaMed and 
DynaMED Plus.

We made the first and most difficult step with mutual 
cooperation and interactive work.

After successful entering into the citation databases, we 
have increased our rights and rating when applying for 
grants and co-financing of scientific publications to the 

Ministry of Science and Technology of the Republic of 
Srpska and Bosnia and Herzegovina in year 2016. This 
expected co-financing would make Scripta Medica more 
financially stable.

In the meantime, we have increased the exchange of our 
journal with similar and partner faculties, research and 
clinical centers, public and university libraries in the 
country, region and world, striving to achieve a prompt and 
equally represented distribution of the aforementioned 
across the continents, whether in the form of required 
copies (unique items) or in the form of inter-institutional 
exchange (gifts).

We plan to apply for the bases EBSCO Medline, EB-
SCOHealth, EBSCO DynaMed and DynaMED Plus 
when we reach the required standard of the bases. It 
is realistic to expect our presence in these databases 
in 1 to 3 years which greatly depends on authors and 
the quality of papers submitted to Scripta Medica. In 
return, Scripta Medica enables you to make a profe-
ssional and academic progress as well as to have your 
papers available and distributed all around the world. 
 
Dear authors, thank you for your cooperation.

Editor in chief
Prof. Predrag Grubor
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Introduction

Determination of albuminuria represents a screening me-
th od for establishing diabetic nephropathy. Kidney damage 
is present in 25-40% patients with type 2 diabetes mellitus 

(DM) and together with hypertension it represents a major 
cause of end stage renal disease.1,2 The classification on 
microalbuminuria (albuminuria in the range of 30-299 
mg/24 hours) and macroalbuminuria (albuminuria values 

ORIGINAL ARTICLE

The Correlation between Albuminuria 
and Cystatin C in the Assessment of 
the Kidney Function in Patients with 
Type 2 Diabetes Mellitus

ABSTRACT 

Introduction: Cystatin C has shown a better correlation with albuminuria in relation 
to creatinine. It filters in glomeruli, reabsorbs in tubules, and does not go back into 
circulation, which makes it a reliable parameter for the assessment of kidney function.

Aim of the study: To determine albuminuria and serum cystatin C in patients with 
type 2 diabetes mellitus (DM) and to examine the correlation between these two 
parameters depending on the degree of albuminuria. 

Patients and Methods: Forty-seven patients with type 2 DM were divided in three 
groups: Group I–25 patients with albuminuria < 30 mg/24 hours, Group II-15 patients 
with albuminuria of 30-299 mg/24 hours and Group III -7 patients with albuminuria > 
300 mg/24 hours. For the purpose of assessing the kidney function, cystatin C and 
creatinine in the serum were determined and the glomerular filtration rate (GFR) was 
calculated. 

Results: Higher degrees of albuminuria were associated with longer duration of 
disease, poorer regulation of glycaemia and blood pressure and kidney damage. The 
mean values of cystatin C were increased with the degree of albuminuria: 0.99(0,7-
1,25;IQ) vs. 1.18(1,05-1,36;IQ) vs.1.74(1,45-2,01;IQ) mg/l. Cystatin C has shown a 
statistically significant direct correlation with the albuminuria, expecially in the third 
group (r= 0.82, p <0.001). 

Conclusion: In this research, cystatin C has shown a good correlation with 
albuminuria. The values of cystatin C were associated with the changes in the values 
of albuminuria. 

Key words: diabetes mellitus, cystatin C, albuminuria 
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>300 mg/24 hours) is no longer in use in the present day 
which favours the concept of persistent albuminuria for the 
values ranging from 30-299 mg/24 hours and > 300mg/24 
hours.3 The normal values of albuminuria are <30 mg/24 
hours. The presence of albuminuria ranging from 30-299 
mg/24 hours in patients with type 2 DM indicates kidney 
damage that is caused by DM and described under the term 
diabetic nephropathy. 1,3 

Physical activity, infection, hyperglycaemia and hyperten-
sion can all have an impact on the secretion of albumins 
through urine. Therefore, it is necessary to repeat exami-
nations two or three times in the subsequent 3-6 months, 
once the presence of albuminuria has been determined, 
in order to be able to safely confirm the occurrence of 
kidney damage. 3 Given that kidney damage can occur in 
patients with type 2 DM without albuminuria, it is neces-
sary to determine serum creatinine and calculate the 
glomerular filtration rate (GFR) regardless of the stage 
of albuminuria.3 Creatinine values are influenced by age, 
gender, nutrition and constitution. Deficiencies of the-
se methods gave birth to the tendency to find a more 
reliable parameter for the assessment of kidney function. 
Cy  statin C is a relatively more recent parameter; it filters 
in glomeruli, reabsorbs in tubules and does not go back 
into circulation. Due to such characteristics it is a reliable 
indicator of kidney function. 4-10 The application of cystatin 
C has proved sound in the assessment of the initial damage 
of the kidney function when the values of creatinine are 
still within the reference values, that is, in the area of the 
“blind range”of creatinine.4,11 An increase in cystatin C in 
patients suffering from DM who do not have albuminuria 
was observed, which is explained by associating cystatin 
C with subclinical damage of tubules, while the presence 
of albumines in urine indicates damage of glomeruli.12 
By applying different equation it is possible to calculate 
the values of GFR from the serum cystatin C .2,13 Cystatin 
C has shown a better correlation in relation to creatinine 
when the methods of “golden standard” for determining 
GFR were used. 13 Its application is recommended in the 
conditions where creatinine is less precise (e.g. in obese 
persons, children and elderly people).6-11

Aim of the study 

The aim of the study was to determine albuminuria and 
serum cystatin C in patients with type 2 DM, and to examine 
the connection of these two parameters depending on the 
degree of albuminuria. 

Patients and Methods

This prospective study included 47 patients with type 2 
DM, aged 40-70, who were hospitalized at the Department 
of Endocrinology, Diabetes and Metabolic Diseases of 
the University Hospital–Clinical Centre in Banja Luka. 
Depending on the degree of albuminuria, the patients 

were divided in three groups: Group I–25 patients with 
albuminuria < 30 mg/24 hours, Group II-15 patients with 
albuminuria ranging from 30-299 mg/24 hours and Group 
III-7 patients with albuminuria > 300 mg/24 hours. The 
study was approved by the institution´s ethics committee. 
Due to the possible influence on the values of cystatin 
C in serum, we excluded patients with acute diabetic 
complications, thyroid disease (hypothyroidism and 
hyperthyroidism), malnutrition, heart decompensation, 
inflammation signs, and receiving corticosteroid therapy. 

5, 8, 14,15 Biochemical blood and urine analyses were done at 
the Institute of Laboratory Diagnostics of the University 
Hospital–Clinical Centre in Banja Luka. The blood and urine 
samples were taken in the morning. The duration of DM, 
presence of comorbidities and current medications were 
determined by anamnestic and medical documentation. 
Albumins in the urine were determined by the turbidimetric 
method (Integra 400+, Roche). Cystatin C levels were 
determined by the immunoturbidimetric method (Cobas 
6000, Roche). Using an electronic calculator, the GFR for 
creatinine was calculated using MDRD fomula, and for 
cystatin C using CKD-EPI formula. GFR (MDRD) = (ml/
min/1.73m2) = 186 x creatinine−1.154(µmol/l) × age−0.203 ( x 
0.742 if female). GFR (CKD-EPI) = 76.7 × cystatin C−1,19 .16 
Systolic and diastolic blood pressure was measured with 
a standard mercury sphygmomanometer (Welch Allyn) 
before the physical examination. Hypertension was defined 
as systolic blood pressure > 140/80 mmHg, according to 
the guidelines of the American Diabetes Association (ADA) 
of 2015.3 The serum creatinine using a buffered kinetic 
Jaffe reaction without deproteinization; blood glucose 
by enzymatic method with hexokinase and glycosylated 
hemoglobin (HbA1c%) using the test of inhibition of latex 
agglutination were measured on the AU 680, Olympus. 
The body mass index (BMI) for the assessment and state of 
nutrition follow up was calculated according to Quetelet’s 
formula as body weight in kilograms divided by height in 
meters squared (kg/m2). 

Statistical analysis, tabular and graphical results were 
performed using Microsoft Office Word 2007, Microsoft 
Excel 2007 and the SPSS for Windows (version 21.0). All 
the data was processed using standard procedures of de-
scriptive statistics. The X2 test was used to compare the 
difference between groups and the Pearson’s parametric 
correlation was used for test of correlations between diffe-
rent variables. To compare the mean values of characteristics 
we used the Student’s t-test for independent samples and 
the Mann -Whitney U-test for two independent samples. 
P<0.05 was considered significant.

Results

The main demographic, clinical and laboratory characte-
ristics are shown in Table 1. The average values of fasting 
glucose concentration, HbA1c and diastolic blood pressure 
were above the recommended in all three groups of 
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examinees, without any statistical significance between 
groups. For regulation of glycaemia, 28 patients were 

treated with insulin, 15 patients with oral antihyperglycemic 
drugs and 4 with combinations of oral drugs and insulin.

Table 1. Demographic, clinical and laboratory data on examinees according to the degreee of albuminuria

Parameter Group I Group II Group III All examinees Statistical 
significance

Number of examinees 25 15 7 47 p<0.05

Age, years 61.34(58.06-
64.14; IQ)

63.1(60-67.52;IQ) 60.12(57-61.3;IQ) 60.18(57.15-
61.9;IQ)

ns

Duration of DM, years 8.8(7.9-9.5;IQ) 9.4(8.1-10.1;IQ) 13.3(11.5-14.6:IQ) 10.25(8.9-12.5;IQ) p <0.05

BMI, kg / m2 28.04(26.4-
29.5;IQ)

27.57(26.8-29;IQ) 28.75(27.5-
30.1;IQ)

28.02(26.9-29;IQ) ns

SBP, mmHg 133.79 (127.6-
138.68)

134.5 (128.14-
140.5;IQ)

141.66(133.56-
146.1;IQ)

134(128-139.5;IQ) ns

DBP, mmHg 93.1 (90,61-
96.5;IQ)

94.5 (91.5-
97.8;IQ)

93.5(91-98.8;IQ) 92.73(89.5-
95.7;IQ)

ns

Glycaemia, mmol/l 10.87 (7.9-12.5;IQ) 11.04 (8.9-
13.1;IQ)

11.8(9.5-13.6;IQ) 11.43(9-12.8;IQ) ns

HbA1c, % 9.37(7.7-10.06;IQ) 9.42(8.1-10.2;IQ) 9.8(9-11.5;IQ) 9.63(7.9-9.3;IQ) ns

Creatinine, µmol/l 87.89(66-95.5;IQ) 89.9 (70-98.7;IQ) 159.6(125.4-
87.3;IQ)

96.5(88.5-
124.3;IQ)

p<0.05

Cystatin C, mg/l 0.99 (0.7-1.25,IQ) 1.18(1.05-1.36;IQ) 1.74(1.45-2.01;IQ) 1.13(0.95-1.28;IQ) p<0.05

GFR by MDRD 
equation, ml/min/ 
1,73m2

82.60(77-99;IQ) 75.62(64.5-
88.9;IQ)

53.60(49.5-
60.7;IQ)

73.04(66.5-
91.87;IQ)

p<0.001

GFR by CKD-EPI 
equation, ml/min/ 
1,73m2

81.25(77.5-93.5) 73.54(60.5-
87.6;IQ)

52.3(48.1-59.4;IQ) 71.52(68.5-
88.7;IQ)

p<0.001

BMI - body mass index; SBP- systolic blood pressure, DBP-diastolic blood pressure; HbA1c- hemoglobin A1c; GFR- glomerular filtration rate, 
MDRD- Modification of Diet in Renal Disease; CKD-EPI- Chronic Kidney Disease- Epidemiology; X- mean value; StD- standard deviation; 
ns- not significant

The mean creatinine level were elevated only in the third 
group, with a statistically significant difference between the 
groups (p <0.05). The mean cystatin C level were elevated 
in the second and third groups, with high statistically 
significant difference between the groups (p <0.001). In 
the third group the mean value of GFR according to MDRD 
and CKD-EPI equation was <60 ml/min/1.73m2. 

The values of cystatin showed a statistically significant 
direct correlation with albuminuria values in the second 
group (r = 0.22, p <0.05), Figure 1, and in the third group 
this relationship was directly and statistically highly 
significant (r = 0.82, p <0.001), Figure 2.

Figure 1. Correlation between cystatin C and albuminuria in 
group II, p<0,05

doi:10.18575/msrs.sm.e.15.01   
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Figure 2. Correlation between cystatin C and albuminuria in 
group III, p<0,001
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The values of creatinine showed a statistically significant 
direct correlation with albuminuria in the third group 
(r = 0.52, p <0.05). The values of cystatin C were not in 
statistically significant correlation with age, sex and BMI.

Discussion 

The number of patients with DM in the world is rising 
dramatically and unexpectedly, and the term pandemic 
is being used more and more when talking about this 
disease.1 Diabetes mellitus type 2 makes 80-90% of all 
patients with DM.1,3 The leading causes of chronic kidney 
disease (CKD) are DM and hypertension. According to 
the recommendations, assessment of kidney functions in 
patients with type 2 DM should be done immediately af-
ter the diagnosis. Timely assessment of kidney function 
enables detection of patients with kidney damage in early 
stage when treatment can slow down the progression of 
kidney damage.(1-3, 17) Considering that patients with DM 
can have kidney function damage without the presence 
of albuminuria, it is necessary to determine the serum 
creatinine and calculate GFR .(3) In our study, the subjects 
were divided into three groups, according to the degree 
of albuminuria. Serum cystatin C and creatinine were 
determined in all patients for the assessment of kidney 
function and GFR was calculated based on these two 
parameters. We examined the correlation between cystatin 
C, as a marker of early damage of kidney function and 
albuminuria. 

Hyperglycemia and hypertension represent the main fac-
tors of the risk of microvascular complications in DM.3 
In all three of our groups, glycemic control, evaluated on 
the fasting glucose and HgA1c, as well as diastolic blood 
pressure, were higher than recommended. In other authors’ 
data, these values were closer to the target values. 11,12,17,18.

The highest degree of albuminuria, which was present in 
the third group of examinees, was accompanied by elevated 
levels of creatinine and cystatin C, as well as reduced GFR 
values, indicating the presence of CKD. In other authors’ 
data, it can also be seen that, with a significant degree of 
albuminuria, other parameters which indicate the status 

of kidney function, such as cystatin C and creatinine, were 
elevated. 11, 12, 19 In the second group of patients, albuminuria 
values indicate the presence of initial nephropathy. In this 
group, the values of cystatin C, unlike creatinine, were 
elevated. GFR values were lower and indicated a slightly 
impaired kidney function. It is known that the normal 
values of creatinine in serum can be maintained as long 
as there is no significant kidney function damage (loss of 
up to 50% of normal). Elevated levels of cystatin C and 
normal serum creatinine values in patients in the second 
group show that cystatin C is sensitive to changes in the 
“creatinine-blind range”. 11 These results can be found 
in other authors. These results showed a higher degree 
of sensitivity and specificity of cystatin C compared to 
creatinine in the assessment of kidney function.11, 17, 18 In the 
first group of patients, the values of albuminuria, creatinine 
and cystatin C were within reference ranges. This group of 
patients needs better glycemia control and blood pressure 
so that the kidney function is protected as long as possible. 

Determining the correlation between albuminuria and cy-
sta tin C has shown that there is a direct and statistically 
significant relationship between these two parameters. 
This correlation increased with increasing degree of 
albu minuria. The correlation between albuminuria and 
creatinine was significant only in the third group, when 
there was already a significant kidney damage (p <0.05). 
These results suggest that cystatin C may play a role in 
detecting early damage of kidney function that cannot be 
diagnosed by serum creatinine. Other authors have also 
shown that serum cystatin C, unlike creatinine, accurately 
reflects changes in albuminuria. 11, 12, 19

Conclusion

The results in this study have shown that there is signifi-
cant correlation between cystatin C and albuminuria ev-
en at a lower degree of albuminuria, when there is still 
no correlation between albuminuria and creatinine. The 
cystatin C measurement is a simple and practical method 
for determining present damages expressed with different 
degrees of albuminuria.
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Korelacija albuminurije i cistatina C u procjeni oštećenja 
bubrežne funkcije kod oboljelih od diabetes mellitus tip 2

SAŽETAK

Uvod: Cistatin C pokazao je bolju korelaciju sa albuminurijom u odnosu na kreatinin. Filtrira se u glomerulima, reapsorbuje u 
tubulima, ne vraća u cirkulaciju, te zbog ovoga predstavlja pouzdan parametar za procjenu bubrežne funkcije.
Cilj rada: Odrediti albuminuriju i serumski cistatin C kod oboljelih od DM tipa 2, ispitati korelacije ova dva parametra u zavisnosti 
od stepena albuminurije. 

Ispitanici i metode: Četrdeset i sedam ispitanika oboljelih od DM tipa 2 su u zavisnosti od stepena albuminurije podijeljeni u tri 
grupe: grupa I-25 ispitanika sa albuminurijom < 30 mg/24 sata, grupa II-15 ispitanika sa albuminurijom od 30-299 mg/24 sata i 
grupa III-7 ispitanika sa albuminurijom > 300 mg/24 sata. Za procjenu bubrežne funkcije, pored cistatina C određivan je serumski 
kreatinin, te izračunavana jačina glomerularne filtracije (JGF).

Rezultati: Veći stepen albuminurije bio je udružen sa dužim trajanjem bolesti, slabom regulacijom glikemije i krvnog pritiska, te 
oslabljenom bubrežnom funkcijom. Prosječne vrijednosti cistatina C su se povećavale sa stepenom albuminurije: 0.99(0,7-1,25;IQ) 
vs. 1.18(1,05-1,36;IQ) vs.1.74(1,45-2,01;IQ)mg/l. Cistatin C je pokazao statistički značajnu direktnu korelaciju sa vrijednostima 
albuminurije, naročito u trećoj grupi (r= 0,82, p <0,001). 

Zaključak: U ovom istraživanju, cistatin C je pokazao dobru korelaciju sa albuminurijom u procjeni bubrežne funkcije kod 
oboljelih od DM. Vrijednosti cistatina C su pratile promjene u vrijednostima albuminurije. 

Ključne riječi: diabetes mellitus, cistatin C, albuminurija
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Prevalence in Primary School 
Children

ABSTRACT

Introduction: According to the World Health Organisation (WHO) reports, dental 
caries remains a major tooth disease affecting 60-90% of children and practically 
100% of adults and is one of the main reasons for premature loss of teeth. 
Distribution of caries among school children in their final grades of primary school 
is highly pronounced and it requires a lot of financial resources for sanation which 
cannot be provided without reducing pathology and making serious changes in the 
organisation of preventive dental service. 

Aim of the study: The aim of the study is to assess the efficiency of implemented 
preventive activities in lower grades of primary school on the prevalence of caries 
among children in their final grades.

Patients and Methods: The research was conducted longitudinally from 
September 2005 until March 2013. The research included 100 children of both sexes, 
48 girls and 52 boys, who were chosen randomly from two primary schools in Banja 
Luka. The first school had a school dental clinic and the preventive programme with 
periodical systematic dental examinations was conducted. The second school didn’t 
have a school dental clinic and the preventive programme was not conducted there; 
only systematic dental examinations at the same time when they were conducted in 
the first school. By conducting dental examination, the number of present permanent 
teeth, caries presence, existing fillings, and oral hygene status were recorded.

Results: Parameters of health status recorded in the total sample are alarming. The 
values of CIA index were 1.1 in children aged 6-7 years, 3.2 in children aged 8-9 
years and 6.9 in children aged 13-14 years. The values of SIC index ranged from 2.9 
in children aged 6-7 years, 4.9 in children aged 8-9 years to 10.7 in children aged 
13-14 years.

Conclusion: Preventive activities implemented in lower grades of primary school, 
based on health education of children with demonstration on a model and without 
additional preventive interventions (fissure sealing, teeth brushing with higher-fluoride-
concentration toothpastes), did not have impact on the prevalence of caries in final 
grades.

Keywords: caries, oral health, preventive programme
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Introduction

Oral cavity is an important part of organism where signi-
ficant physiological activities are taking place and through 
which an important communication with the outside en-
vironment is being accomplished. It is a very complex 
ecological structure with a persistence of over 700 types of 
microorganisms discovered so far and which have certain 
roles and their balance is necessary for normal homeostasis. 
The consequences of its disturbance are reflected on 
disorders of both local and general functions.1-3 Teeth have 
multiple roles in the development and homeostasis of the 
whole orofacial system, but also in the functioning of the 
whole organism and not just the digestive system.4

Caries certainly remains the most significant tooth disease 
affecting, according to the WHO reports, 60-90% of chil-
dren and practically 100% of adults and it is one of the 
main reasons for premature tooth loss.5,6 According to 
Voji novic et al., it is a destructive post-eruptive process 
on dental tissues of infectious origin which starts with the 
demineralisation of enamel and dentin by creating defects 
(cavities) through which infection continues to spread on 
the dental pulp.7

Distribution of teeth and gum diseases in final-grades-
primary-school-children in Banja Luka is very pronounced 
and it requires a lot of financial resources for sanation 
which cannot be provided without reducing pathology and 
making serious changes in the organisation of preventive 
dental protection.

Preventive programme which includes education on impor-
tance of oral health maintenance as well as demon stration 
of proper teeth brushing technique in lower primary school 
grades shows some short-term improvements, but it does 
not have a long-term motivational effects.

Aim of the study

The aims of the research were as follows:

• To assess the prevalence of caries in school children 
aged 13-14 years in Banja Luka.

• To assess the effects of preventive programme imple-
mented in lower grades of primary school (aged 6-9 
years) on caries prevalence in children in their final gra-
des (aged 13-14 years).

• To assess the effects of the monitored preventive pro-
gramme in lower grades of primary school on the de-
gree of teeth sanation in final grades (aged 13-14 years).

Patients and Methods 

The research was conducted longitudinally from Septem-
ber 2005 until March 2013. The research included 100 
children of both sexes, 48 girls and 52 boys, who were 
chosen randomly from two primary schools in Banja Luka. 

Primary school “Ivo Andrić” was chosen as an experimental 
school while Primary school “Đura Jakšić” was chosen as a 
control school.

The children in both schools were examined:

• at the beginning of the first grade of the school year 
2005/2006 (aged 6-7 years),

• in the fourth grade of the school year 2008/2009 (aged 
8-9 years),

• in the eighth grade of the 2012/2013 school year (aged 
13-14 years).

The experimental group comprised of 50 pupils of “Ivo 
Andrić” Primary School, 26 girls and 24 boys, who 
underwent the preventive programme during the period 
from September 2005 to April 2008. The programme was 
based on health education and local fluorid application 
with practical demonstration on education model.

Preventive activities were conducted twice a month and 
included the following:

1. Promotion of health in the form of lectures on oral hy-
giene and the importance of mouth and teeth health 
maintenance.

2. Dental plaque identification with tablets

3. Teeth brushing with mild concentration fluoride solu-
tion (Fluorogal mite® solution, 2000 ppm,) with prac-
tical demonstration of proper technique for brushing 
teeth by using educational model

4. Systematic examinations in 2005, 2008 and 2013.

5. Provided dental health protection in dental clinic with-
in school.

The control group comprised 50 pupils of “ Đura Jakšić” 
Primary School, 22 female and 28 male pupils, who were 
not constantly provided with preventive services.

This group of children underwent only systematic examina-
tions in 2005, 2008 and 2013.

Primary School “Đura Jakšić” did not have dental clinic 
within the school and these children received dental 
services in dental clinics within other primary schools.

Dental examination in each analysed year was performed 
by the same team of dentists, based on the WHO criteria 
(WHO, Oral health Surveys-methods, 4th edition, Gene-
va,1997).8 Examination was carried out under artificial 
light using a dental probe and a mirror. Only permanent 
teeth were examined.

The presence of white stains and enamel and dentin defect 
based on visual picture or probe stucking were marked as 
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caries. The existing fillings, extracted (missing) teeth and 
oral hygiene status were also registered.

The obtained results were presented in the form of epide-
miological indices:

• The DMFT index, defined by Klein and Palmer, is the 
most widely accepted index in epidemiologic surveys 
of caries and it represents the sum of decayed, missing 
and filled permanent teeth.5

• CIT (Caries Index of Teeth) represents the percentage 
of decayed teeth in relation to all examined permanent 
teeth.5

• CIP (Caries Index of Persons) represents the percent-
age of persons in population with at least one decayed 
permanent tooth. With a decrease in caries prevalence, 
the changed variation of CIP index becomes increas-
ingly important indicator of dental health status and it 
shows the percentage of persons with all healthy teeth, 
internationally defined by the term “caries free”.5

• CIA (Caries Index Average) represents the average 
number of decayed permanent teeth per person and it 
is the most common way of showing caries prevalence.5

• SIC (Significant Caries Index) is calculated by taking 
the examined population in percentages according to 
the DMFT value. The one third of the population with 
the highest DMFT index is selected and the CIA for this 
group is calculated separately.5

• OHI (Oral Hygiene Index) is used for the assessment of 
oral hygiene. The area of tooth surface covered with soft 
plaque is checked by periodontal probe and the average 

index is calculated when the values obtained are added 
together after which the sum is divided by the number 
of the teeth examined.9

The data collected were statistically analysed in IBM 
SPSS Statistics software. Methods used in statistical data 
analysis are from the domain of descriptive statistics and 
statistical conclusion. Following descriptive measures were 
used: arithmetic mean, standard deviation, coefficient of 
variation, median and proportion. In order to register the 
presence of statistically significant difference the t-test, Z- 
test, method chi- square test were used.

The essence of statistical data analysis is reflected in an 
analysis of difference between the above-mentioned sch-
ools in three different periods (2005, 2008 and 2013) on 
the basis of various parameters which were observed.

Results

The data for the year 2005 (Table 1.) indicate that there 
were no significant differences between experimental and 
control schools. Extremely high values of epidemiologi-
cal indices monitoring in experimental school CIA (caries 
index average) =1.15, CIT (caries index of teeth) =11.4%, 
SIC=2.9 and in control school with CIA (caries index ave-
rage) =1.24, CIT=11.8%, SIC=3 suggest extremely high 
starting point of pathology related to the permanent teeth. 
This analysis, conducted for the first time for the area of 
the Republic of Srpska, also showed the SIC index which 
was 2.9 in the experimental school and 3.0 in the control 
school. The percentage of children without caries was 50% 
in experimental and 54% in control school.

Table 1. Results of systematic examination in 2005 (age 6-7 years)

Teeth 
present

Percentage 
of caries free 

children

Decayed 
teeth 

-caries (D)

Missing teeth- 
extractions (M)

Filling 
(F)

Degree of 
sanation 
F/DMFT

CIA CIT SIC DMFT OHI

Experimental 

school
497 50% 47 0 10 18% 1.15 11.4 % 2.9 57 1.15

Control school 497 54% 47 5 7 12% 1.24 11.8% 3.0 59 1.15

Statistical 
significance

1.00 0.689 1.00 0.022 0.622 0.395 0.384 0.873 0.201 0.893 0.011

Table 2. Results of systematic examination in 2008 (age 8-9 years)

Teeth 
present

Percentage 
of caries free 

children

Decayed 
teeth 

-caries (D)

Missing teeth- 
extractions (M)

Filling 
(F)

Degree of 
sanation 
F/DMFT

CIA CIT SIC DMFT OHI

Experimental 
school

843 16% 101 5 44 29% 3.0 17.7% 4.8 150 0.9

Control school 856 2% 146 15 16 9% 3.54 20.6% 5.1 177 1.82

Statistical 
significance

0.693 0.019 0.003 0.033 0.009 0.010 0.131 0.704 0.2 0.131 0.03
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The results of dental examinations in 2008 (Table 2.) 
suggest that the percentage of children without caries 
ranged from 16 % of children in experimental to 2% of 
children in control school.

Statistically significant difference between the schools 
exists in the percentage of persons without caries as 
well as in the oral hygiene index. The structure of DMFT 
shows statistically significant differences in parameters 
D (decayed teeth), M (missing/extracted teeth), F (filled 

teeth) and higher sanation degree of the experimental 
in comparison with the control school. The values of 
epidemiological indices in the experimental school were: 
CIA =3.0, CIT=17.7%, SIC=4.8 and in the control school: 
CIA=3.54, CIT=20.6%, SIC=5.1.

The final results, registered in 2013, suggest that 
previously noticed statistically significant differences were 
not registered when it came to the percentage of persons 
without caries, marked in 2008. (Table 3.). 

Table 3. Results of systematic examination in 2013 (age 13-14 years)

Teeth 
present

Percentage 
of caries free 

children

Decayed 
teeth 

-caries (D)

Missing 
teeth- 

extractions 
(M)

Filling 
(F)

Degree of 
sanation 
F/DMFT

CIA CIT SIC DMFT OHI

Experimental school 1.402 2% 144 10 182 54% 6.7 23.0% 9.52 336 1.54

Control school 1.398 1% 219 65 67 19% 7.0 24.9% 11.9 351 1.71

Statistical 
significance

0.851 0.719 0.002 0.10 0.00 0.00 0.677 0.904 0.220 0.676 0.432

There was a statistically significant difference in the 
number of decayed and filled teeth, and in the degree of 
sanation. The values of epidemiological indices for the 
experimental school were: CIA =6.7, CIT=23%, SIC=9.52 
and for the control school: CIA=7.0. CIT=24.9%, SIC=11.9.

Discussion

Increase of dental pathology in school children requires a 
review of the doctrine which proposes a systematic school 
dental care. 9-15 In support of this view are also majority of 
studies coming from the countries with significant decrease 
of caries prevalence, indicating much smaller importance 
of the effect of health and education in schools in relation 
to the application of fluoride.16 It can also be noted that 
there is a significant effect of caries in deciduous dentition 
on teeth disease in permanent dentition. 9-15 Initial health 
status registered in both groups found no significant 
differences when it came to the existing pathology. A 
significant difference was only registered in the number of 
extracted teeth and the value of OHI. Situation was worse 
in the control school which was in the suburban area and 
without dental clinic within the school.

Registered parameters of health status in total sample 
showed alarming values since the percentage of 13-year-old 
children without caries amounted to 1-2%. The number of 
12-year-old children without caries in developed European 
countries ranges from 25-60% while that percentage is 
much lower in the former socialist (Eastern European) 
countries, but still above 10%.13,16 When it comes to the 
neighboring countries, 12-year-old children without caries 
in Serbia make up 20%, in Croatia about 10% and negligible 

1% in Foča.11,17According to the WHO global goals, it is 
recommended that by the year 2010 CIA in 12-year-
old children gets under 1 on a national level and for the 
year 2020 it is recommended to increase a proportion of 
children without caries as well as to reduce risk groups.18,19

Recent epidemiological studies in the world in the era of 
caries prevalence reduction indicated certain limitations 
in the appliance of CIA index. There is a division in 
population between the group with high and very high CIA 
index and a number of persons without caries which can 
lead to the false conclusion if the findings are interpreted 
and analysed only based on the CIA index. For that reason, 
at the beginning of the year 2000, a new Caries Significant 
Index (SIC index) was introduced and it marks the presence 
of caries in one third of those with the highest score.18 

Simultaneous analysis of the CIA and SIC indices provides 
better interpretation of the presence of pathology and 
possible treatment, especially in conditions limited by the 
financial and/or staff possibilities, which is our case. There 
have been various suggestions and some of them proposed 
having the SIC below 3 for the age of 12 set along with the 
CIA below 1 as a global goal.18 Other proposals give greater 
importance, from the point of planning, to the observation 
of 15-year-olds instead of 12-year-olds with the goal of SIC 
being less than 5. 20

If we observe control and experimental group together, 
the results of research show high values of both CIA and 
SIC. (Tables 1, 2 and 3). If we include a small percentage 
of children without caries in all examined periods, we get 
relatively homogeneous high caries presence. No significant 
differences in the SIC between the schools showed the lack 
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of any significant changes in risk population, regardless of 
the preventive activities and the existence of dental clinic 
in one of the schools.

If we compare the SIC results with the findings in other 
countries (Table 4.) which are shown for the age of 12, 
the values of 11.9 at the age of 13 for our area show, by 
far, unsatisfactory condition in relation to the majority 
presented, especially European countries. The values of 
SIC shown and presented in this study are among the first 
that have been published for the region of Banja Luka and 
the Republic of Srpska.

Table 4. CIA and SIC in different countries according to the 
size of the CIA

Country
KIP in 
12-year-
olds

SIC
Examination 
year

Sample 
size

Australia 0.8 2.4 1999 2913

Sweden 0.9 2.6 2001 71.896

China 1.0 3 1996 23.452

England (UK) 1.4 3.2 2000-2001 12.029

SAD 1.4 3.6 1988-1991 176

Germany 1.7 4.1 1997 1.043

Israel 1.7 4.1 2002 1.327
Greece (Northern-
Eastern)

1.8 4.2 2001 2.217

Scotland 1.8 4.3 1996-1997 6.165

France 2.0 4.7 1998 6.000

Mexico 2.5 5.0 1997 1.138

Belarus 2.7 5.4 1999 2.537

Romania 2.7 5.8 2001 785

Latvia 3.8 7.1 1998 416

Poland 3.9 7.2 1997 1.732

Slovakia 5.9 14.3 1998 1.589

Statistically significant difference in the year 2008 is 
present in a percentage of persons without caries, number 
of extracted, decayed and filled teeth, oral hygiene index, 
and the degree of teeth sanation (Table 2). This can be 
considered as a result of implemented preventive activities. 
The results in the year 2003 (Table 3) indicated that the 
difference in the number of decayed and filled teeth as well 
as the degree of sanation still remained.

When it comes to the key indicators of health such as the 
CIA and SIC indices that difference neither existed when 
the implementation started nor after the implementation 
of the programme. (Table 1, 2 and 3). There also wasn’t a 
statistically significant difference in the total presence of 
decayed teeth (CIT). Their number in the experimental 
school increased from 11.4% to 17.7%, and from 11.8% to 

20.6% in the control school (Tables 1 and 2). Motivation 
that children received during the programme in the 
experimental school had an influence on keeping the 
advantage regarding the absence of caries and on a large 
number of filled teeth. However, 50% of children without 
caries at the age of eight, when on the average nine teeth 
were present per child, indicates very poor condition (Table 
1.). The situation was even worse in 2008 upon the end of 
the programme when the children had on the average 17 
newlyerupted teeth, out of which 3.5 in the control and 3 
in the experimental school were already affected by the 
disease. (Table 2.).

Although our study did not registered the health status 
of deciduous teeth, the research from the similar period 
conducted by Dolić12 and Obradović21 in Banja Luka showed 
high caries prevalence in deciduous teeth in the 6-year-
olds (CIA=6, without caries=5%). The first permanent 
molars erupted in such infected area and since there wasn’t 
a programme of systematic fissure sealing during school 
enrollment and during the first grade, the majority of the 
first permanent molars in children in both schools at the 
beginning of the programme (the year 2005) was already 
carious. Large number of children without caries in the 
experimental group upon the completion of the programme 
in 2008 (Table 2.) was probably due to the sealed first 
permanent molars which were not affected by caries and 
it is also the result of preventive activities for which we 
assume had an impact on oral hygiene maintenance.

Significant difference in the number of D (decayed) 
component in the structure of DMFT is logical consequence 
of the presence of school dental clinic, so the children had 
better possibility and were also directly sent for sanation 
(Table 3.). As for the M (missing) component, there was 
an increase in both groups, but the experimental group did 
not have extracted/missing teeth from the starting point 
while their number reached five in the year 2008. The 
control group already started with five extracted/missing 
teeth which increased for ten. The existence of dental clinic 
and direct sending of the children also helped in timely 
detection and sanation of caries as well as in prevention of 
more extracted teeth (Table 3.).

By observing the OH index it can be noticed that at the 
beginning (the year 2005) there was no difference between 
the experimental and the control group (1.14 to 1.15) (Table 
1.). However, in 2008 this index was about 50% better in 
the experimental group (0.9 to 1.82) (Table 2.) which can 
be interpreted as a result of health education measures.

Historically observed, health education was mainly an 
integral part of school dental care and its efficiency was 
assumed. Its goal was to motivate the target groups to 
maintain their oral hygiene regularly and to change their 
eating habits, especially when it came to sugar use. It 
was an integral part of school curricula in many schools 
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in the world because it was believed that dental diseases 
were the consequence of bad habits and that educational 
environment in school should be a logical place where one 
can learn about healthy behaviour that would later in life 
result in the improvement of health. 7,22-26 However, before 
local fluorid application there were no health impro vements 
and the effects were primarily in the de gree of sanation of 
the growing pathology. Research from that period showed a 
lot of contradictions with so me suggesting the improvement 
of health indicators while others were denying them.22,23 

One detailed study conducted by the WHO and one 
research in Denmark have indicated that gingival health 
tended to be better among children in countries with long-
standing school dental care programmes.22,27 With that 
in mind, the campaign which included opening of school 
dental clinics was initiated in the area of the former SFRY 
(The Socialist Federal Repub lic of Yugoslavia) during the 
1970s and 1980s, but the results of health improvement 
were obviously not the same as in some other developed 
countries.10 The research confirms these statements. For 
this reason, in 1978 Roder et al.23 suggested monitoring of 
health education effe cts in real programmes, in conditions 
set up in non-experi mental manner through longitudinal 
monitoring of large groups of children instead of cross-
sectional study of different groups and ages. In our research 
we used the same approach, monitoring of children within 
regular activities of a dental team. Interpretation of 
importance of health education within school dental care 
is getting even more complicated with obvious results of a 
decrease in caries prevalence in developed countries during 
the 1980s 28, whereas in underdeveloped countries the 
existence of organised school dental care did not influence 
the level of caries descreased. 8,29 The greatest influence is 
given to the fluoride toothpastes which have been overtaking 
the majority of market in all developed countries since the 
end of the 1970s by conducting extensive campaigns and 
the increase of its use directly coincides with the decrease 
of caries. 7, 8, 30, 31 This initiated a new school programme 
efficiency testing since they were taking significant resour-
ces in some countries. The change of epidemiologic picture 
is also based on the polarisation of persons with or with 
minimum of caries on one side and high-risk individuals 
with large number of lesions on another one. During the 
1980s it was already clearly noted already that about 20% 
of high-risk individuals in population take over 70% of 
all carious lesions. 5,30,32 This leads to the conclusion that 
classic preventive measures for the whole population no 
longer have economic justification. 

Conclusion

Final results registered in 2013,which in the 13-year-old 
children are in average seven decayed teeth per person, 
indicate the presence of extremely high caries prevalence.

Preventive activities conducted in the lower primary sch-
ool grades which were based on independent health and 

education, without additional preventive interventions 
(fissure sealing, teeth brushing with high-fluoride tooth-
pastes), did not have influence on caries prevalence in final 
grades.

The preventive programme and school dental clinic pro-
vide better degree of teeth sanation in the schools where 
such exist and are implemented. However, the degree of 
sanation, which was 54% in the final grades, is extremely 
low to meet the standards of a well-organised dental ser-
vice.

The results obtained indicate that an organised prevention 
should begin before the school age since otherwise it would 
be too late to slow down the growing pathology.

There have been suggestions about new approaches accor-
ding to which preventive activities should be applied much 
earlier i.e. already in pregnancy in mothers and in early 
child hood in order to reduce caries in deciduous teeth, 
which would result in health improvement of permanent 
teeth.
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Utvrđivanje efikasnosti preventivnog programa na 
prevalencu karijesa kod djece u osnovnoj školi

SAŽETAK

Uvod: Prema izvještajima Svjetske zdravstvene organizacije (SZO), karijes zuba (caries dentes) je još uvijek najznačajnije 
oboljenje zuba, od koga boluje 60-90% djece i praktično 100% odraslih osoba i jedan je od glavnih razloga preranog gubitka 
zuba. Rasprostranjenost karijesa kod djece u završnim razredima osnovne škole je veoma izražena i zahtijeva velika finansijska 
sredstva za sanaciju, što se ne može obezbijediti bez smanjenja patologije i ozbiljnih promjena u organizaciji preventivne 
stomatološke službe.

Cilj rada: Utvrditi efikasnost sprovođenih preventivnih aktivnosti u nižim razredima osnovne škole na prevalencu karijesa kod 
djece u završnim razredima.

Ispitanici i metode: Istraživanje je sprovedeno longitudinalno u periodu od septembra 2005. godine do marta 2013. godine. 
U istraživanju je učestvovalo 100 djece, oba pola, izabranih metodom slučajnog izbora iz dvije osnovne škole u Banjoj Luci. U 
jednoj školi je postojala stomatološka ambulanta i sprovođen je preventivni program uz periodične stomatološke sistematske 
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preglede. Druga škola nije posjedovala ambulantu, u njoj nije sprovođen preventivni program, već su samo vršeni stomatološki 
sistematski pregledi kada i u prvoj školi. Stomatološkim pregledom se registrovao broj prisutnih stalnih zuba, prisutnost karijesa, 
postojeći ispuni, te stanje oralne higijene.

Rezultati: Zabilježeni parametri zdravstvenog stanja kod kompletnog uzorka pokazuju zabrinjavajuće vrijednosti. Vrijednosti 
KIP-a su 1,1 u uzrastu 6-7 godina, te 3,2 u uzrastu 8-9 godina i 6,9 u uzrastu 13-14 godina. Vrijednosti SIC-a su se kretale od 2,9 
u uzrastu 6-7 godina, preko 4,9 u uzrastu 8-9 godina do 10,7 u uzrastu 13-14 godina.

Zaključak: Preventivne aktivnosti koje su sprovođene u nižim razredima osnovne škole, a koje su bile bazirane na zdravstveno-
vaspitnom radu sa djecom uz demonstraciju na modelu, bez dodatnih preventivnih intervencija (zalivanje fisura, četkanje zuba 
pastama sa većom koncentracijom fluora), nisu imale uticaj na prevalencu karijesa u završnim razredima. 

Ključne riječi: karijes, oralno zdravlje, preventivni program
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The Combined Screening Test in 
the First Trimester of Pregnancy and 
Preeclampsia

ABSTRACT

Introduction: The combined screening test in the first trimester of pregnancy and 
determination of biochemical markers, pregnancy-associated plasma protein-A 
(PAPP-A) and free beta subunit of human chorionic gonadotropin (free ß-hCG) were 
measured to assess the risk for developing hypertensive disorders during pregnancy 
after 20 weeks of gestation. Preeclampsia (PE) is the leading cause of maternal and 
fetal morbidity and mortality. 

Aim of the study: To present obtained results of biochemical markers (PAPP-A and 
free ß-hCG) taken from a serum of pregnant women with preeclampsia in the first 
trimester of pregnancy and to examine the correlation between biochemical markers, 
age of the pregnant woman and body mass index (BMI) with preeclampsia.

Patients and methods: This retrospective study included 70 pregnant women in 
two groups: (1) preeclampsia group (n=40), (2) control group (n=30). 

Results: In the preeclampsia group, the mean value of free ß-hCG was 37.18±20.64 
IU/L and for PAPP-A 2711.15±1788.60 mIU/L with a statistical significance of p=0.007, 
compared to the control group. The mean value of body mass index (BMI) was 
26.18±4.93 kg/m² and for age 31.53±5.00 years. In the control group, the mean value 
of free ß-hCG was 29.97±10.39 IU/L and for PAPP-A 3411.30±1227.59 mIU/L. The 
mean value of body mass index (BMI) was 23.47±4.09 kg/m² and for age of pregnant 
women 28.10±4.57 years.

Conclusion: There is a significant association between the low level of biochemical 
marker PAPP-A in serum and the risk for PE. The difference of values of free ß-hCG 
between the groups tested was not statistically significant. Maternal age and body 
mass index (BMI) are confirmed risk factors for development of PE. 
The combined screening test contributes to the prevention of PE, with the goal of 
improving health of pregnant women.

Keywords: preeclampsia, pregnancy-associated plasma protein-A, free beta subunit 
of human chorionic gonadotropin 

 (Scr Med 2015:46:111-117)

doi:10.18575/msrs.sm.e.15.03
UDC: 618.3-008.6-07

 COBISS.RS-ID 5325336



112
Scripta Medica
Vol. 46 • No 2 • October 2015. • www.scriptamedica.com

Introduction

Preeclampsia is the dominant, representative form of 
hyper  tensive disease in the pregnancy, characterized 
by the presence of high blood pressure after 20 weeks of 
gestation, appearance of edema and proteinuria, with 
the completed healing process in the first six weeks after 
birth. The incidence of preeclampsia is in the range of 
2-8%, depending on diagnostic criteria. The predisposing 
risk factors for preeclampsia are: pregestational diabe tes 
mellitus, chronic kidney disease, pregestational hyper-
tension - existing hypertension, obesity, nulliparous, pre-
gnant women younger than 18 and older than 35 years, 
preeclampsia in previous pregnancy, molar pregnancy, 
multi ple pregnancy, thrombophilia and fetal hydrops. 
Some risk factors may appear before or during pregnancy.¹

Beside regular controls of a pregnant woman (blood pre-
ssure, body weight and other risk factors) and fetus, the 
prevention of PE is presented by the specific activities and 
measures in accordance with the recommendations of the 
Guideline for the health care of women during pregnancy.1-3 

Owing to preventive measures, we would be able to 
reduce the incidence of preeclampsia and accompanying 
complications, which would contribute to improving health 
of pregnant women.

Aim of the study

The aims of the study are:

1. to determine the results of biochemical markers 
(PAPP-A and free beta-hCG) from serum of pregnant 
women with preeclampsia in the first trimester of 
pregnancy, 

2. to determine the correlation between biochemical mar-
kers (PAPP-A and free beta-hCG), age and body mass 
index (BMI) in pregnant women with preeclampsia.

Materials and Methods

This paper represents a retrospective analysis which 
included 70 pregnant women classified in two groups. The 
first group consisted of pregnant women with preeclampsia 
(n = 40), with the average age of 31.53 ± 5.00, and the 
second, control, group consisted of healthy pregnant 
women (n = 30), with the average age of 28.10 ± 4.57. 

The criteria for inclusion of pregnant women in our study 
were defined by the Guideline for the health care of women 
during pregnancy and it was confirmed by clinical and 
laboratory measurings.1,2 All pregnant women did the 
combined screening test in the first trimester of pregnancy 
from 12th to 14th week of gestation at the Institute of 
Laboratory Diagnostic of the University Hospital Clinical 
Centre Banja Luka in the period from September 2011 to 
September 2013.

The combined screening test is used for the early detection 
of risk for chromosomal abnormalities (trisomies 21, 18 
and 13) in prenatal diagnosis and includes measuring of 
biochemical markers PAPP-A and free beta-hCG from the 
serum, and ultrasound parameters (nuchal translucency 
thickness, NT, and crown-rump length, CRL ).4-6 

In the group with preeclampsia, the youngest pregnant 
wo man was 21 and the oldest 46 years old. In the control 
group, the youngest pregnant woman was 20 and the 
oldest 38 years old. Biochemical markers (PAPP-A and 
free beta–hCG) were measured from the sample of serum 
by using Electrochemiluminescen immunoassay (ECLIA) 
- “sandwich” technique, on Roche Cobas E601 analyzer. 
La ter, based on the clinical examination and laboratory 
analysis, the first group of pregnant women (n = 40) was 
diagnosed with preeclampsia. 

BMI within combined screening test in the first trimester of 
pregnancy was defined for all pregnant women. Obtained 
results of biochemical markers PAPP-A and free beta-hCG, 
BMI and age of pregnant women are presented with mean 
values ± standard deviation (SD). 

Statistical descriptive analysis of results and testing of 
variables in two groups of pregnant women were per-
formed using Excel and SPSS program version 22.0. with 
nonparametric Spearman correlation coefficient (rho) and 
nonparametric tests (Mann-Whitney test and Kolmogorov-
Smirnov test ). 

Using logistic regression analysis we examined the influence 
of individual variables on the occurrence of preeclampsia. 
ROC curve analysis (Receiver Operating Characteristic) 
was conducted for biochemical markers PAPP-A and free 
beta-hCG, based on which the sensitivity and specificity of 
the tests are estimated.

Results 
Descriptive statistics of analyzed parameters (concen tra-
tions of biochemical markers of the combined screening test 
in the first trimester of pregnancy PAPP-A and free beta-
hCG, maternal age and BMI) are presented in Table 1 by 
the groups (a group of pregnant women with preeclampsia 
(PE) and the control group of healthy pregnant women). 

Results of examined variables obtained by statistical 
data analysis between two groups of pregnant women, 
using nonparametric Mann-Whitney test and comparing 
their medians, were ranked and there was a statistically 
significant difference (p < 0.05) for variables such as age, 
BMI and biochemical marker PAPP-A. Values of variables 
are presented with Z – approximation and medium effect 
size r (r = Z / √n). 

Mann-Whitney test did not found a statistically significant 
difference for the values of free beta-hCG between the 
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group of pregnant women with preeclampsia and the 
control group of healthy pregnant women. The level of 
significance for free beta-hCG is p = 0.291, statistically not 
significant for the result Z (Table 2.).

Table 2. Statistical significance of examined parameters

Age
Body mass 
index (BMI)

Free 
ß-hCG

Biomarker 
PAPP-A

Mann-Whitney 
test 374.000 330.000 511.000 371.000

Z −2.689 −3.205 −1.057 −2.718
p 0.007 0.001 0.291 0.007

By applying Kolmogorov-Smirnov test on our sample and 
by distribution analysis, we found a statistically significant 
difference between the groups for variables such as age 
(p = 0.044), BMI (p = 0.003) and biochemical marker 
PAPP-A (p = 0.004). Kolmogorov-Smirnov test showed 
that free beta-hCG is not a statistically significant variable 
(p=0.397). 

By using the model of logistic regression, we examined 
the effect of one or more variables (age, BMI, biochemical 
markers PAPP-A and free beta-hCG) on the occurrence 
of preeclampsia as a dependent, nominal and categorical 
variable with a statistical significance of p < 0.05. This model 
explains that the set of analyzed variables (model with 4 
indicators) affects between 21.3% (Cox & Snell R Square) 
and 28.6% (Nagelkerke R Square) variances of probability 
for the occurrence of preeclampsia and correctly classifies 
74.3% of cases. Logistic regression shows χ ² = 16.74 (4, n 
= 70), p=0.002. Sensitivity of the model was 77.50% or the 
percentage of pregnant women recognized by the model 
as truly positive; specificity was 70% or the percentage of 
pregnant women without preeclampsia recognized by the 
model as truly negative. 

The positive predictive value (PPV) was 77.50% and ne-
gative predictive value (NPV) was 70.00%. Ratio was 
LR+=2.58, LR−=0.32. 

With the combination of biochemical markers and confir-
med risk factors of preeclampsia, such as age and body 
mass index (BMI), by using the model of logistic regression 
their effect and a statistical significance change.

Biochemical markers PAPP-A and free beta-hCG were 
examined using ROC curve analysis (Receiver Operating 
Characteristic ) based on which the ratio of sensitivity and 
specificity of the test at different decision limits (cut-off 
values) is estimated.

Diagram 1. ROC curve for free beta-hCG

Table. 1 Descriptive statistics of parameters examined

Group with PE 

(n = 40)
Age of pregnant women Body mass index

 ( BMI, kg/m² )

Free ß - hCG

( IU/L )

Marker PAPP-A

( mIU/ L )

Mean 31.53 26.18 37.18 2711.15

Standard deviation 5.00 4.93 20.64 1788.60

Median 31.00 25.71 33.00 2111.50

Minimum value 21.00 20.15 7.00 555.00

Maximum value 46.00 46.30 91.00 8104.00

Control group (n = 30) Age of pregnant women
Body mass index

 ( BMI, kg/m² )

Free ß - hCG

( IU/L )

Marker PAPP-A

( mIU/ L )

Mean 28.10 23.47 29.97 3411.30

Standard deviation 4.57 4.09 10.39 1227.59

Median 28.00 22.61 31.00 3239.00

Minimum value 20.00 19.26 11.00 1181.00

Maximum value 38.00 40.83 50.00 5598.00
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In the diagram (1.and 2.), truly positive results are presented 
on the y-axis and false- positive results on the x-axis. The 
area under the ROC curve is about characteristics of the 
test and it presents a measure of diagnostic accuracy.

Diagram 2. ROC curve for PAPP-A

Diagram 1. ROC curve for free beta-hCG

The area under ROC curve for free beta-hCG is 0.574, p = 
0.291. This shows that the test is bad and not statistically 
significant (Diagram1.).

The area under ROC curve for PAPP-A is 0.691, p = 
0.007. This shows that the test is statistically significant 
and classifies as a poor test (Diagram 2.). The ROC curve 
analysis for biochemical marker PAPP-A showed that the 
optimal cut-off presents the value of 2530.00 mIU/L, has 
sensitivity of 80% and specificity of 63%.

Discussion

Preeclampsia is a complex multisystematic and multifac-
torial syndrome specific for pregnancy. It is the leading 
cause of maternal and fetal morbidity and mortality.7 

On a sample of 70 pregnant women, 40 (57.1%) of them 
represents a group of pregnant women with preeclampsia 
and 30 of them (42.9%) makes the control group of healthy 
pregnant women. Obtained results of biochemical markers 
during the combined screening test in the first trimester of 
pregnancy (free beta-hCG and PAPP-A) were presented in 
a form of concentration for the markers, while numerous 
studies that we used for comparison with our results 
describe parameters through the multiples of median 
(MoM), making the interpretation of markers difficult. We 
decided to use this way of presentation of results because 
of the nonhomogeneous and nonlinear distribution for 
the markers and because by using the SsdwLab v5,0 
programme for the combined screening test, the corrected 

multiple of median is calculated according to the data on 
pregnancy (e.g. age of pregnant woman, body mass index, 
presence of diabetes type I) and ultrasound markers for 
fetus (nuchal translucency thickness, NT, crown-rump 
length, CRL, gestational age of the fetus, GA). 

Descriptive statistical data analysis of variables examined 
showed that pregnant women in the group with pre-
eclampsia were older than healthy pregnant women from 
the control group (31.53 ± 5.00 vs. 28.10 ± 4.57), they had 
higher BMI (26.18 ± 4.93 kg / m² vs. 23.47 ± 4.09 kg / 
m²), higher concentration of biochemical marker free beta-
hCG (37.18 ± 20.64 IU/L vs. 29.97 ± 10.39 IU/L) and lower 
concentration of biochemical marker PAPP-A (2711.15 ± 
1788.6 mIU/L vs. 3411.30 ± 1227.59 mIU/L.) 

Considering the absence of normal and linear distribution 
for the variables examined, we used, except for maternal 
age, non-parametric statistical tests, which do not take 
distribution into account.8,9 

The youngest among pregnant women was 20 and the 
oldest 46 years old. The Mann-Whitney test confirmed 
that, for age, there is a statistically significant difference 
be tween the groups, Z = - 2.689, r = 0.321, p = 0.007. 

By conducting statistical analysis of the age of pregnant 
women and examining correlations with other variables, we 
found a statistically significant correlation with body mass 
index (BMI) p = 0.008 and the occurrence of preeclampsia 
p= 0.006. In the control group, the age of pregnant women 
had positive and moderate correlation with free beta-hCG 
(p = 0.021) and negative and moderate correlation with 
marker PAPP-A (p=0,011), with the level of statistical 
significance p = 0.05. 

Our results are in accordance with the data from the lite-
rature stating that hypertension in pregnancy is more 
common in older pregnant women and, by the model of 
logistic regression of individual variables, this risk factor is 
very important for the development of preeclampsia. It was 
only for age, as an examined variable, that we had a normal 
distribution, which is in accordance with other authors.1,3

Numerous studies specify obesity as a risk factor for 
preeclampsia.10,11

In our results, using correlation data analysis, body mass 
index (BMI) was confirmed as a statistically significant (p 
< 0.05). In the preeclampsia group there was a negative, 
moderate and statistically significant correlation between 
BMI and biochemical markers, PAPP-A (p= 0.028) and 
free ß-hCG (p = 0.014) while in the control group of healthy 
pregnant women there was a marginally significant and 
negative correlation with marker PAPP-A (p = 0.057). 

Mann-Whitney test confirmed a statistically significant 
difference for the body mass index and that it is more 
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important in relation to other examined variables, Z = 
- 3.205, r = 0.383, p = 0.001. According to Kolmogorov-
Smirn ov test, the BMI has a statistical significance, p = 
0.003. 

The model of logistic regression of individual variables 
showed the age of pregnant women as more important 
risk factor for the prediction in comparison with the body 
mass index. New studies suggest the prevention of obesity 
prior to conceiving, that is, planning of pregnancy, because 
PE can be a risk factor for cardiovascular, cerebrovascular 
and/or other chronic diseases later in life.11,12 During the 
combined screening test in the first trimester of pregnancy 
between the 12th and 14th week of gestation, biochemical 
markers (free ß-hCG and PAPP-A) secreted by the tro-
phoblastic cells of placenta were determine from the serum 
of pregnant women.

Free ß- hCG often has false positive values   greater than 2.0 
MoM, and it requires a necessary correct interpretation and 
determination of the correlation between its value and the 
state of pathological pregnancy. 4-6 Data from the literature 
show that increased levels of hCG, regardless if the total 
or free ß-hCG subunit is being measured, are indicators of 
fetal hypoxia. Higher levels of free ß-hCG (> 2.5 MoM) can 
also indicate the risk of preeclampsia.6 

In our results, free ß- hCG in the preeclampsia group of 
pregnant women was increased but it was not statistically 
significant, according to Mann-Whitney test (p=0.294) 
and Kolmogorov-Smirnov test (p = 0.397). 

The ROC curve analysis (Receiver Operating Characteristic) 
for the free ß-hCG marker found that the test was bad and 
not statistically significant (p = 0.291) because of the small 
area under the ROC, AUC=0.574. 

Numerous studies have examined the effect of biochemical 
marker PAPP-A on the assessment of the course and out-
come of pregnancies with a diagnosed threatened preterm 
labour and PE. Some studies describe connection between 
the low values of biochemical marker PAPP-A, less than 
10%, with SGA (Small for Gestational Age ) and PE.12,13 

A study conducted by Lončar, et. al. determines the 
values of concentration of biomarker PAPP-A between 
the 11th and 13th week of gestation. Pregnant women 
dia g nosed with preeclampsia in all gestational ages had 
statistically significant lower values   of biomarker PAPP-A 
in comparison with healthy pregnant women. 14

Our results showed lower values of biomarker PAPP-A in 
the group of pregnant women with preeclampsia, compared 
to the control group of pregnant women ( Table.1 ). 

By using Spearman’s correlation coefficient (rho), Mann-
Whitney test, Kolmogorov-Smirnov test and the ROC cur-

ve analysis for biochemical marker PAPP-A, our study 
confirms the correlation of the biomarker and PE, as 
well as its statistical significance. According to the Mann-
Whitney test, biomarker PAPP-A is statistically significant, 
Z = - 2.718, r = 0.325, p = 0.007. 

Low value of biochemical marker PAPP-A in the FASTER 
study was defined as the value of this marker obtained 
by the screening test in the first trimester of pregnancy ≤ 
5% (≤ 0.4 MoM) while the value ≤ 5% in SAMSAS 2012 
study was ≤ 0.37 MoM and this cut-off is relevant for 
South Australia. 15 The recommendation of this study is 
about the necessity of informing a pregnant woman about 
complication risks regarding the low values of PAPP-A 
marker. The goals of health protection during pregnancy 
include follow-up of health status of pregnant women and 
fetus, timely identification of high-risk pregnancies and 
giving support with adequate advice and information in 
accordance with the recommendations of the Guideline 
for the health care of women during pregnancy.2 All this 
leads to better communication and trust between pregnant 
women and their gynecologists, as well as their education 
about possible risks, which improves health of pregnant 
women and fetus.

The analysis of the ROC curve (Receiver Operating 
Characteristic) for biochemical marker PAPP-A showed 
the area under the ROC curve of 0.691 (95% CI = 0.566 
to 0.816), p = 0.007. This confirms that this variable is 
statistically significant but classified as a “poor” test. 

When we take all this into account, we could expect that 
pregnant women with low values of biochemical marker 
PAPP-A, measured during the combined screening test in 
the first trimester of pregnancy, should be, apart for the 
risk of trisomies 21, 18 and 13 for which screening the test is 
being conducted, followed up as high-risk pregnancies for 
the development of PE and its complications (threatened 
preterm labour, PE, placental abruption, intrauterine 
growth restriction). 11,12,16 

These pregnant women should be controlled every four 
weeks after the 20th week, until the 30th week of pregnancy 
even more often, if there are signs of preeclampsia.15 

With an appropriate prevention we could reduce the 
incidence of morbidity and mortality of pregnant women 
and fetus, that is, pregnancy complications.7,16 The use 
of selected markers is also cost-effective in clinical 
application when it comes to the price and providing the 
most optimal diagnostic information.17 The application of 
a well-planned screening test in the prevention of disease 
is cheaper in comparison to the costs of treating already 
affected patients. 

Given the results of our study and confirmed correlations 
between variables, a combination of examined risk factors 
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such as age, body mass index (BMI), together with the 
combined screening test in the first trimester of pregnancy 
and the use of Doppler blood vessels of the uterus, 
contributes to the prevention of PE and improves maternal 
health. 1,3,12,18.

Conclusion

The age of pregnant women is a statistically significant 
risk factor for the development of PE with a negative 
and medium significant correlation with PE. The BMI 
has a predictive value for the occurrence of PE and we 
found negative and moderately significant correlation 
with biochemical markers and PE. Prevention of obesity 
as a risk factor for the development of PE is an integral 
part of the overall prevention of this disease. Statistical 
significance between the groups examined was not 
confirmed for free ß-hCG. Our results showed significantly 
lower values of marker PAPP-A in the group of pregnant 
women with PE compared to the control group and also 
confirmed the correlation between the low PAPP-A value 
and the risk of developing PE. The combined screening test 
in the first trimester of pregnancy for the early detection of 
chromosomal abnormalities trisomies 21, 18 and 13 is of 
great importance in the prevention and early detection of 
high-risk pregnancy for preeclampsia.
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Kombinovani skrining test u prvom tromjesečju trudnoće 
i preeklampsija

SAŽETAK

Uvod: Kombinovani skrining test u prvom tromjesečju trudnoće i određivanje biohemijskih markera, plazma protein A vezan 
za trudnoću (PAPP-A) i slobodna podjedinica beta-horionskog gonadotropina (free ß-hCG) u serumu, su mjereni za procjenu 
rizika za razvoj hipertenzivnog poremećaja tokom trudnoće poslije 20 nedjelje gestacije. Preeklampsija (PE) je vodeći uzrok 
maternalnog i fetalnog morbiditeta i mortaliteta. 

Cilj rada: Predstaviti rezultate biohemijskih markera (PAPP-A i slobodna ß-hCG) u serumu u prvom tromjesečju trudnoće kod 
trudnica sa PE i utvrdi povezanost između biohemijskih markera, starosne dobi i indeksa tjelesne mase (BMI) sa preeklampsijom. 
Ispitanici i metode: Retrospektivnom analizom je obuhvaćeno 70 trudnica u 2 grupe: (1) grupa sa preeklampsijom (n=40), (2) 
kontrolna grupa (n=30). 

Rezultati: U grupi trudnica sa PE srednja vrijednost za slobodnu ß-hCG je 37,18±20,64 IU/L, a za PAPP-A 2711,15±1788,60 
mIU/L sa statističkom značajnošću p = 0,007, u odnosu na kontrolnu grupu. Srednja vrijednost indeksa tjelesne mase ( BMI ) je 
26,18±4,93 kg/m² i starosna dob trudnica 31,53±5,00 godina. U kontrolnoj grupi trudnica srednja vrijednost za slobodnu ß-hCG 
iznosi 29,97±10,39 IU/L i za PAPP-A 3411,30±1227,59 mIU/L. Srednja vrijednost indeksa tjelesne mase (BMI) je 23,47±4,09 kg/m², 
dok za starosnu dob trudnica iznosi 28,10±4,57 godina.

Zaključak: Postoji značajna povezanost između niske vrijednosti biohemijskog markera PAPP-A u serumu i rizika za PE. 
Razlika slobodne ß-hCG između ispitivanih grupa nije statistički značajna. Starosna dob trudnica i indeks tjelesne mase (BMI) su 
potvrđeni faktori rizika za razvoj PE.
Kombinovani skrining test doprinosi prevenciji PE, sa ciljem unapređenja zdravlja trudnica.

Ključne riječi: preeklampsija, plazma protein A vezan za trudnoću i slobodna podjedinica beta-horionskog gonadotropina 
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ORIGINAL ARTICLE

Personal Characteristics and Burnout 
Syndrome among Teachers of 
Primary and Secondary Schools

ABSTRACT

Introduction: Burnout syndrome is more often seen in human (assisting) services 
professions which provide services to population. An interaction between external 
and internal factors has great importance in burnout syndrome occurrence. 
According to previous research, personal characteristics, especially neuroticism and 
extraversion, have a significant role in the development of burnout syndrome. 

The aim of study: This research will establish whether the personal characteristics 
and demographic variables have a predicting role for teachers’ burnout syndrome.

Patients and methods: The research was designed as a cross-sectional study. The 
sample included 280 teachers. The socio-demographic questionnaire was used to 
investigate demographic characteristics. Personal characteristics were investigated 
by Zuckerman - Kuhlman Personality Questionnaire (ZKPQ-50-CC), which 
included 50 items with binary format response in order to assess five dimensions 
of personality. Maslach Burnout Inventory (MBI) questionnaire was used to evaluate 
the burnout syndrome. Testing was conducted in accordance with ethical principles. 
Statistical analysis included descriptive analysis, analysis of variance and correlation 
analysis. 

Results: Results showed that teachers did not experience significant burnout 
syndrome at work; a certain number of teachers expressed moderate to high risk of 
job burnout in one out of three subscales; personal characteristics were predictors 
of burnout syndrome; neuroticism had a positive correlation with the dimension of 
emotional exhaustion, and sociability (extroversion-introversion) had negative. There 
was a statistically significant difference between marital status and age on one side 
and subscales of emotional exhaustion on the other. 

Conclusion: Results of this study indicate the necessity of taking certain preventive 
measures and the need to explore other predictors of burnout syndrome among 
teachers.

Keywords: burnout, personality, teachers, exhaustion, depersonalization, 
achievements.
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Introduction 

The World Health Organization - WHO noted stress at 
work as global epidemic twenty years ago. Stress at work 
denotes health and mental changes which result out of 
accumulated long-lasting impact of stressors in the work-
place. From medical and sociological aspect, the most 
important manifestation and consequence of professional 
stress is a burnout syndrome1,2

Burnout syndrome is often encountered in “helping pro-
fessions”, in jobs that provide services to the population. 
These activities are usually characterized by a lack of clarity 
regarding the roles, aims and content of work which rep-
resents a source of stress and burnout.3 However, studies 
show that exposure to stressors itself does not necessarily 
lead to burnout, and that the occurrence of this syndrome 
requires the interaction of several factors: external (work-
ing conditions, pay scales, awards, etc.) and individual fac-
tors (personal characteristics, stress coping strategies).4

Different personal characteristics show different effects of 
professional stress and burnout syndrome. Personal char-
acteristics represent relatively permanent characteristics 
which determine particular person to feel and behave con-
sistently in similar situations and nowadays are usually de-
fined according to the five-factor model of personality.5 Al-
ternative five-factor model is a classification that includes 
five broad dimensions: Neuroticism (susceptibility to psy-
chological exhaustion, inability to control impulses, prefer-
ence for unrealistic ideas and inability to cope with stress); 
Activity (includes general activity, refers to general need 
for activity and tendency toward difficult and challenging 
jobs); Aggression-Hostility (applies to verbal aggression, 
rough, careless behavior and malice, vindictiveness and 
impatience); Impulsive sensation seeking (includes two 
subscales: impulsivity and sensation seeking: the first re-
fers to a tendency to impulsive reactions and the absence 
of planning while the second implies the need for excite-
ment and engaging in unpredictable situations, as well as 
the need for constant changes and innovations); Sociabil-
ity: extraversion-introversion (preference for socializing 
and parties relates to the enjoyment of parties and contacts 
with a large number of people). Studies have shown that 
individuals who are more extrovert have fewer symptoms 
of burnout than people who are high in neuroticism dimen-
sion.6,7

Today, the prevailing opinion is that teaching profession is 
stressful. The tasks of teachers, in addition to teaching, are: 
classroom management, assessment, education, discipline, 
motivation of students, achieving good relations with par-
ents, continuous professional development. Many tasks 
and different roles can lead to conflict, frustration and 
stress. According to most researchers, the most important 
sources of stress and burnout syndrome among teachers 
are: students’ misbehavior, work overload, poor working 
environment, unequal workload, shift work, performing 

certain tasks at home, tact and patience to work with stu-
dents and their parents, etc.8 

The aim of study

Starting from specific requirements of a teaching job and 
from literature data about the importance of personal char-
acteristics for stress response, the aim of this study is to 
determine whether personal characteristics have predic-
tive role for the occurrence of burnout syndrome among 
teachers. Also, the aim is to determine connection of socio-
demographic variables and professional burnout.

Patients and methods 

This research was designed as a cross-sectional study. It 
was conducted with the usage of two measuring instru-
ments, that is, the questionnaires, in order to examine 
two key variables: personal characteristics and profes-
sional burnout among teachers. The study also used a so-
ciodemographic questionnaire to explore the relationship 
between certain demographic variables (age, sex, marital 
status, work experience, school type and region) and differ-
ent dimensions of burnout syndrome. The study included 
280 teachers in primary and secondary schools in three 
towns in the Republic of Srpska. The study was conducted 
in accordance with ethical principles, anonymously and 
voluntary. Statistical analysis included descriptive analy-
sis, analysis of variance and correlation analysis. Principal 
criteria for testing the statistical significance between se-
lected variables was: p> 0.05 - no statistically significant 
differences; p <0.05 - statistically significant difference; 
p <0.01 - statistically high significant difference. Personal 
characteristics were examined with the usage of Zucker-
man - Kuhlman Personality Questionnaire (ZKPQ-50-CC), 
which includes 50 items with binary format response.5 The 
questionnaire represents a short version of the ZKPQ ques-
tionnaire and contains five 10-item scales aimed to assess 
dimensions of alternative five-factor model of personality. 
The dimensions are as follows: Activity (the Act), Aggres-
sion-Hostility (Agg-Host), Impulsive sensation seeking 
(ImpSS), Neuroticism-Anxiety (N-Anx) and Sociability 
(Sy).

Maslach Burnout Inventory (MBI) questionnaire was used 
to evaluate the burnout syndrome. It consisted of three 
structural units and measured: a) feeling of emotional ex-
haustion (Emotional Exhaustion- EE) - 9 statements; b) 
depersonalization (DP Depersonalization-) - 5 statements 
and c) feeling of personal success (Personal Accomplish-
ment - PA) - 8 statements. The questionnaire consisted of 
22 statements that were scored by the Likert scale of 0-6 
(0-never, 6- each day). A total score was plausible in the 
range of 0-132. For EE subscale, score ≥ 26 presents a high 
risk, 19-26 middle risk and ≤ 18 low risk. For DP subscale, 
score ≥9 presents high risk and for PA subscale, score ≥40 
presents low risk, from 39 to 34 middle risk and ≤ 33 high 
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risk. The general conclusion about the presence of burn-
out syndrome cannot be drawn just on the basis of the PA 
scale. It is relevant only when it is confirmed by EE and DP 
scales.

Sociodemographic questionnaire was designed for this 
study and it contained basic information about respon-
dents (gender, age, work experience, employment, marital 
status, type of school, nicotine, alcohol, etc.).

Results

Out of the total sample number, 180 (64.29%) respondents 
were primary school teachers and 100 (35.71%) were sec-
ondary school teachers. The study included 89 (31.79%) 
males and 191 (68.21%) females. The average age of re-
spondents was M = 39.01 (SD = 4.81) years, the average 
work experience M = 14.36 (SD = 10.12) years, the average 
exposed work experience M = 11.84 (SD = 10.12) years. 201 
respondents (71.79%) were married, 60 (21.43%) unmar-
ried, 10 (3.57%) divorced, 4 (1.43%) were widowers, 3 
(1.07%) in extramarital relationship and 2 (0.71%) lived 
separately.

Table 1. presents the results of Maslach Burnout Inventory 
(MBI) questionnaire which shows a low risk of burnout 
syndrome in all three subscales. With the usage of Cron-
bach’s alpha coefficient of reliability it was determined that 
subscales EE and PA satisfy the criteria of internal consis-
tency as opposed to the subscale DE which need to be taken 
with reserve.

Table 1. The results of Maslach Burnout Inventory (MBI)

The questionnaire 
of burnout at work 
– subscales

Arithmetic 
mean (M)

Standard 
deviation 

(SD)
Range

Cronbach 
Alfa

Emotional 
exhaustion (EE)

9.37 8.56 47 0.7115

Personal 
achievements (PA)

39.41 7.96 48 0.7729

Depersonalization 
(DP)

2.01 2.98 21 0.5716

Total 50.80 10.96 91 0.6711

According to average results (Table 1.), it was found that 
the respondents in this study had shown low levels of 
depersonalization (M = 2.01; SD = 2.98) and emotional 
exhaustion (M = 9.37; SD = 8.56); and medium personal 
achievement (M = 39.41; SD = 7.96). The teachers had 
a lower feeling of depersonalization at work comparing 
to emotional exhaustion and personal achievement. 8 
(2.86%) respondents showed high risk on depersonaliza-
tion subscale, on emotional exhaustion subscale 11 (4%) 
of them, and on the subscale of personal achievements 50 
(18%) respondents. 

Correlations between (Table 2.) subscales proved to be 
medium significant for two dimensions: emotional ex-
haustion and depersonalization (r = 0.3283), suggesting 
that respondents who felt a greater emotional exhaustion 
at work also had a greater sense of depersonalization in 
their work with students. Personal achievement (PA) had 
a negative correlation with EE (r = -0.2315) and the DP (r 
= -0.3987).

Table 2. The results of Zuckerman - Kuhlman Personality 
Questionnaire (ZKPQ-50-CC)

Personality 
Questionnaire - 
subscales

Arithmetic 
mean (M)

Standard 
deviation 
(SD)

Range
Cronbach’s 
alfa

Activity (Act) 5.50 2.53 10 0.7407
Aggression - 
Hostility(Aggg-
Host)

2.55 1.79 9 0.4985

Impulsive 
sensation 
seeking(ImpSS)

3.37 2.13 10 0.6560

Neuroticism - 
anxiety(N-Anx)

2.30 2.09 9 0.7179

Sociability 
(extroversion and 
introversion) (Sy)

6.00 2.22 10 0.6452

Total 19.72 5.19 33 0.6656

The subscale sociability (extroversion and introversion) 
had the highest score, followed by the activity subscale, 
whi le the neuroticism subscale had the lowest score. By 
Cronbach’s alpha coefficient of reliability, it was found 
that the Aggression - Hostility (Agg-Host) subscale did not 
fulfill the internal consistency, and should be taken with 
reserve. (Table 3.)

There was no significant correlation between age and per-
sonal characteristics.

Table 3. Correlation between burnout syndrome and personal 
characteristics of respondents

Professional Burnout - Personality
Correlation 
Coeficient, r

Emotional exhaustion (EE) - Activity (Act)  - 0.0245
Emotional exhaustion (EE) - Aggression - 
hostility (Agg-Host)

0.1609

Emotional exhaustion (EE) - Sociability 
(extroversion and introversion) (Sy)

 - 0.3817

Emotional exhaustion (EE) - Impulsive Sensation 
Seeking (ImpSS)

0.0600

Emotional exhaustion (EE) - Neuroticism - 
anxiety (N-Anx)

0.4901
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Professional Burnout - Personality
Correlation 
Coeficient, r

Depersonalization (DP) - Activity (Act) 0.0316
Depersonalization (DP) - Aggression - hostility 
(Agg-Host)

0.0316

Depersonalization (DP) - Sociability 
(extraversion-introversion) (Sy)

 - 0.1421

Depersonalization (DP) - Impulsive Sensation 
Seeking (ImpSS)

0.1510

Depersonalization (DP) - Neuroticism - anxiety 
(N-Anx)

0.2154

Personal achievements (PA) - Activity (Act) 0.1871
Personal achievements (PA) - Aggression - 
hostility (Agg-Host)

 - 0.1010

Personal achievements (PA) - Sociability 
(extraversion-introversion) (Sy)

0.1944

Personal achievements (PA) - Impulsive 
Sensation Seeking (ImpSS)

 - 0.0003

Personal achievements (PA) - Neuroticism - 
anxiety (N-Anx)

 - 0.1965

Professional Burnout Total - Personality Total 0.1549

Medium significant positive correlation coefficient was 
found between neuroticism and emotional exhaustion 
whereas negative correlation was found between emotion-
al exhaustion and sociability, which implied that respon-
dents with a higher scale of neuroticism also had a higher 
sense of emotional exhaustion, and respondents with a 
higher scale of sociability had a lower sense of emotional 
exhaustion. (Table 3.) There was no significant correlation 
between personal characteristics and personal achieve-
ments. Analysis showed (Table 4.) that subjects who had 
differed in gender, type of school, geographical area (re-
gion), education (college-high school) and the use of alco-
hol did not differ significantly with regard to the result of 
the MBI questionnaire subscale. Statistically high signifi-
cant difference was found in the emotional exhaustion and 
marital status subscales, as well as the total work experi-
ence, in a way that subjects with more total years of service 
and single ones had higher scores on emotional exhaustion 
subscale. The difference also existed in the subscale of per-
sonal achievements regarding the consumption of nicotine 
and indicating that smokers showed a higher score on this 
scale.

Table 4. Burnout syndrome and demographic characteristics of the respondents

Analysis p Remark
Emotional exhaustion (EE) - school 0.6247 No significant difference
Emotional exhaustion (EE) - region 0.3245 No significant difference
Emotional exhaustion (EE) - sex 0.3857 No significant difference
Emotional exhaustion (EE) - age 0.5047 No significant difference
Emotional exhaustion (EE) - marital status 0.0035 Highly significant difference
Emotional exhaustion (EE) - education No conditions for testing
Emotional exhaustion (EE) – work position 0.5125 No significant difference
Emotional exhaustion (EE) - nicotine 0.4709 No significant difference
Emotional exhaustion (EE) - alcohol No conditions for testing
Emotional exhaustion (EE) - total work experience 0.0037 Highly significant difference
Personal achievements (PA) - school 0.0907 No significant difference
Personal achievements (PA) - region 0.9649 No significant difference
Personal achievements (PA) - sex 0.2221 No significant difference
Personal achievements (PA) - age 0.7276 No significant difference
Personal achievements (PA) – marital status 0.2154 No significant difference
Personal achievements (PA) - education 0.5323 No significant difference
Personal achievements (PA) – work position 0.3146 No significant difference
Personal achievements (PA) - nicotine 0.0318 Significant difference
Personal achievements (PA) - alcohol 0.2158 No significant difference
Personal achievements (PA) - total work experience 0.7226 No significant difference
Depersonalization (DP) - school 0.0840 No significant difference
Depersonalization (DP) - region No conditions for testing
Depersonalization (DP) - sex 0,5700 No significant difference
Depersonalization (DP) - age No conditions for testing
Depersonalization (DP) – marital status No conditions for testing
Depersonalization (DP) - education No conditions for testing
Depersonalization (DP) – work position No conditions for testing
Depersonalization (DP) - nicotine 0,6387 No significant difference
Depersonalization (DP) - alcohol No conditions for testing
Depersonalization (DP) – total work experience No conditions for testing
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Discussion

A large number of studies which have been carried out 
in other countries showed that professional burnout is a 
growing phenomenon in teaching profession with signifi-
cant medical and social consequences. Contrary to findings 
in foreign studies, this study showed that majority of re-
spondents was exposed to a low risk of burnout at work. 
When it came to the results achieved on the subscale of 
professional burnout, it was evident that average results 
were lower than in some other professions, medical for ex-
ample.9-11 Other researchers in our country and surround-
ing areas have also come to similar results.12-15 High level 
of emotional exhaustion was expressed by approximately 
4% of the respondents, medium by 10%, while high deper-
sonalization was experienced by 2.8%. A high degree of 
burnout in the dimension of personal achievements was 
reported by 18%, and 27% of teachers reported a medium 
degree. 

In a study conducted in the Republic of Srpska, high level 
of EE was found in 16.2% of teachers and medium level in 
67.2%. High level of DP was found in 14% of the respon-
dents, which was slightly higher in comparison to our study. 
However, high level of burnout was not found in this study 
as well.16 According to the results of previous studies, per-
sonal characteristics have a significant proportion in stress 
experience and its overcome at work.8 It has been shown 
that people who have no control over the events, those who 
use the avoiding style to solve problems and more passive 
ones are more susceptible to burnout. On the other side, 
individuals with self-confidence, which is the active way to 
deal with stress, are less susceptible to burnout. In many 
studies it was concluded that, when it comes to personal 
characteristics, neuroticism is the most significant predic-
tor of burnout.7, 17 

Although a low level of burnout was found in this study, 
similar to most previous studies, connection pattern with 
neuroticism was also shown. 12, 18 Thus, the positive correla-
tion between neuroticism and risk of professional burnout 
was confirmed in this study (neuroticism-emotional ex-
haustion, medium correlation coefficient r = 0.4901).

In the questionnaire of personality, the subscale sociabil-
ity (extroversion and introversion) (Sy) showed the highest 
score, but it did not show a significant correlation with the 
burnout subscales. Medium negative correlation was found 
between the emotional exhaustion subscale and sociabil-
ity subscale (r = -0.3817). Similar to other studies, it was 
shown here that people with higher extraversion perceive 
potential stressors as a challenge, which was evidenced by 
negative correlations between subscales of emotional ex-
haustion and depersonalization.19, 20

In studies on burnout syndrome among teachers, many 
authors examine the relationship between demographic 
variables and different dimensions of this syndrome. Com-

monly studied demographic variables are age, gender, 
marital status, level of education and length of working ex-
perience. Surveys, however, point to the inconsistency and 
contradictions in their results. According to some studies 
regarding the age and work experience, it was shown that 
younger teachers experienced more emotional exhaustion 
than the older ones, which was explained by their unreal-
istic expectations of teaching profession. They attributed 
this to the large amount of work, to their constant need 
for support that is often insufficient and need to be equally 
successful in the profession as their more experienced col-
leagues. On the other hand, some studies have shown that 
teachers with more years of service showed significantly 
higher emotional exhaustion from beginners.18 Accord-
ing to some researchers, beginning teachers experience 
less stress because they are considered more capable than 
older colleagues in the use of modern methods of education 
whilst demonstrating greater willingness to acquire new 
information and skills.20,21 It is also known that in all other 
professions, a significant source of stress is a constant need 
for improvement and need to follow the news and techno-
logical developments in professions. Some research has 
found that women and single (unmarried) people were 
more susceptible to burning.17 Our research did not deter-
mine the predictive role of demographic variables, except 
when it came to marital status and total years of service on 
the EE subscale and smoking in the PL subscale. In consid-
eration of work experience, the explanation may be the fact 
that our education, as well as the entire society, undergoes 
reforms and it is a stressful process, especially for older 
teachers. While it is reasonable to assume that stress and 
burnout among teachers might be influenced by students’ 
age and school type, there are few studies that have exam-
ined this relationship. This study found no statistically sig-
nificant differences between teachers working in primary 
and secondary schools.

Conclusion

The research results have showed that our teachers do 
not experience significant professional burnout. Despite 
the fact that this study found low levels of burnout, it also 
presented personal characteristics as predictors of burnout 
syndrome. Excluding the marital status and working ex-
perience, the rest of the examined demographic variables 
were not predictors of burnout syndrome. However, the 
results showed that there were a number of teachers who 
were at moderate and high levels of burnout in one out of 
three subscales. In order to reduce the level of professional 
burnout among these teachers, it is advisable to make an 
equal distribution of work responsibilities among teach-
ers, and introduce them to the techniques of coping with 
stress in the workplace. Moreover, the results of this study 
demonstrated the need for examining other predictors of 
burnout such as social support, attitudes, motivation, job 
satisfaction and other professional hazards. 
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Osobine ličnosti i sindrom sagorijevanja kod nastavnika 
osnovnih i srednjih škola

SAŽETAK

Uvod: Sindrom sagorijevanja se češće sreće kod humanističkih (pomažućih) profesija koje pružaju usluge stanovništvu. U 
nastanku burnout sindroma veliki značaj ima interakcija spoljašnjih i unutrašnjih faktora. Prema dosadašnjim istraživanjima 
osobina ličnosti, naročito značajnu ulogu u nastanku sindroma sagorijevanja imaju neuroticizam i ekstroverzija. 

Cilj istraživanja: Ovim istraživanjem će se utvrditi imaju li osobine ličnosti i sociodemografske varijable predikativnu ulogu za 
profesionalno sagorijevanje kod nastavnika. 

Ispitanici i metode: Istraživanje je dizajnirano kao studija presjeka. Uzorak je obuhvatio 280 nastavnika. Sociodemografski 
upitnik je korišćen za ispitivanje demografskih karakteristika. Osobine ličnosti ispitivane su pomoću upitnika Zuckerman – 
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Kuhlman Personality Questionnaire (ZKPQ-50-CC), koji obuhvata 50 stavki sa binarnim formatom odgovora, za procjenu 
pet dimenzija ličnosti. Za evaluaciju sindroma sagorijevanja korišćen je upitnik Maslach Burnout Inventory (MBI). Ispitivanje je 
obavljeno u skladu sa etičkim principima. Statistička obrada obuhvatila je deskriptivnu analizu, analizu varijanse i korelacionu 
analizu. 

Rezultati: Ispitivanja su pokazala da nastavnici značajno ne doživljavaju sagorijevanje na poslu; određen broj nastavnika 
iskazuju umjeren do visok rizik sagorijevanja na jednoj od tri supskale; osobine ličnosti su prediktori sindroma sagorijevanja; 
neuroticizam ima pozitivnu korelaciju sa dimenzijom emocionalne iscrpljenosti, a socijabilnost (ekstroverzija-introverzija) 
negativnu. Postoji statistički visoko značajna razlika između bračnog stanja i godina starosti s jedne, i supskale emocionalne 
iscrpljenosti, s druge strane. 

Zaključak: Rezultati ovog istraživanja upućuju na potrebu preduzimanja određenih preventivnih mjera, kao i na potrebu 
istraživanja i drugih prediktora sindroma sagorijevanja kod nastavnika.

Ključne riječi: burnout, ličnost, nastavnici, iscrpljenost, depersonalizacija, postignuća. 
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Influence of Obesity on the 
Progression of Knee and Hip 
Arthrosis

ABSTRACT
Introduction: Hip and knee joints represent a simple functional construction 
composed of strong, durable material. They enable the person to make everyday, 
long-range and painless leg movements. Obesity progressively accelerates the 
arthrosis, and subsequently, the dysfunction of joints.

The aim of the study: The aim of this study is to, within the test sample of 52 
patients, establish the influence of obesity on the progression of primary knee and 
hip arthrosis. 

Subjects and methods: The paper represents a retrospective - prospective 
analysis of data on the obesity of 52 subjects. 30 patients with primary coxarthrosis, 
mean age 56.90 ± 6.22 (46-70 years), were treated with endoprothesis. The survey 
and medical record review showed that, due to primary coxarthrosis, 22 patients 
(76%) were treated with endoprothesis. An average BMI of 25-29.99 (13.10 ± 2.86 
years) was established in the aforementioned patients. In 22 patients, mean age 
50.32 ± 7.32 (40-66 years), gonarthrosis was treated with endoprosthesis,. The 
survey and medical record review showed that 18 patients (81.4%) with primary 
gonarthrosis had and average BMI of 25-29.99 in adolescence.

Results: In the analysis, patients treated with endoprosthesis due to primary 
gonarthrosis, had I0 obesity at the average age of 19.86 ± 2.30 (17-26 years). At 
primary coxarthrosis, I0 obesity was present at the average age of 22.27 ± 4.83 (17-
36 years). II0 obesity was present in patients treated for primary gonarthrosis at the 
average age of 47.60 ± 6.65 years, and in coxarthrosis, at the average age of 54.38 ± 
5.57 years.

Conclusion: All patients had been pre-obese since their childhood. With the 
increase of BMI, primary hip and knee arthrosis progressed. 

Keywords: obesity, gonarthrosis, coxarthrosis
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Introduction

At the moment of shifting body weight on one leg while 
walking, a full range of biomechanical actions that allow 
pelvis to remain in horizontal, that is, a man in an upright 
position, transpire.1 

The force of gravity at the moment of shifting body weight 
on one leg is directed eccentrically on the hip joint. Abduc-
tion muscle force acts as a counterweight to the gravita-
tional force. Three times greater strength of pelvitrohanter 
musculature is needed in order for the person’s body to be 
upright and for the force of gravity to annul.1 At that point, 
the entire loading of the lower extremities is four times 
greater than the person’s weight. A person who weighs 100 
kg generates 400 kg of loading on one leg while walking.1

A few millimeters thick hyaline cartilage of the joint en-
dures indicated extreme loading thanks to its hydroelastic 
system. The system is based on its high capacity of water 
binding with a cartilage matrix, which is composed of: 
chondrocytes, different types of collagen, proteoglycan 
and enzymes. Weight-bearing leads to the displacement of 
water from the matrix which then enters into the synovial 
space. By relieving the wrist, the liquid is absorbed back 
into the matrix.1,2

With increased loading on the joint, the quality of hyaline 
articular cartilage decreases. Increased body weight in peo-
ple produces disproportion between the matrix quality and 
mechanical loading. The first step in the matrix degrada-
tion is the physical overload of the chain of collagen fibers, 
which arise due to overloaded cyclic impacts. The loss of 
tolerance of articular cartilage leads to bursting of collagen 
fibers in the matrix and the release of enzymes that dis-
mantle the matrix progressively.2

Arthrosis is divided into primary and secondary. Degen-
erative processes in primary arthrosis appear and usually 
progress due to disproportion between the loading and the 
possibility of bearing these loadings.2 Secondary arthrosis 
occurs after intra-articular fractures, incongruities of joints 
due to developmental disorders, metabolic and endocrine 
diseases, infections, etc.3

The aim of the study 

The aim is to determine, within the test sample, the influ-
ence of obesity on the progression of primary hip and knee 
osteoarthritis. Furthermore, to quantify negative influence 
of obesity on knee and hip functionality in performing ev-
eryday physical activities: getting up, walking, standing, 
climbing, etc.

Patients and Methods

The paper is a retrospective and prospective study of 52 
patients who were treated with endoprosthesis due to pri-
mary hip and knee arthrosis.

52 patients were examined as follows: 22 with primary 
gonarthrosis and 30 with primary coxarthrosis. 22 patients 
(5 males and 17 females) included in this study were se-
lected from a group of patients who had undergone the 
implantation of total knee endoprothesis. 30 patients (9 
males and21 females) constituted the group of patients 
who had undergone the implantation of total hip endopro-
thesis. The testing was conducted from 2002 to 2014 at the 
Clinic of Traumatology, Clinical Center Banja Luka and the 
Department of Orthopedics and Traumatology, UCCS, Sa-
rajevo. The following was used for the research: medical 
records of the patients, surveys, clinical and radiographic 
examination, and Body Mass Index (BMI) to determine the 
degree of obesity.4

Conditions for the inclusion of the patients were as follows: 
clear clinical and radiologic image of knee and hip osteoar-
thritis of unknown etiology. Prior disease, hip and knee in-
juries, neurological deficits, rheumatoid arthritis, etc. were 
excluded by radiography and anamneses. The paper ana-
lyzed the following: patient’s age, duration of symptoms, 
degree of obesity- BMI, strength and functionality of the 
knee using the Knee Society Knee Score (KSKS) 5,6, as well 
as pain and functionality of the hip using Harris Hip Score 

(HHS).7 Data on obesity were obtained by reviewing medical 
records and an interview performed by the same examiner. 
Calculating BMI is a method that best represents the state 
of obesity of the patient, and is determined by the formula: 
BMI= weight (kg) /height2(m). The values of BMI below 
18.5 are considered malnutrition, 18.5-25 - normal nutri-
tional status, 25-30- moderate obesity, and more than 30-
very severe obesity.4

Results

Primary coxarthrosis was treated with endoproth-
esis in 30 patients: 9 males and 21 females, mean age 
56.90±6.22 (46-70years). The average age of treated 
males was 62.22±5.61 (50-70 years), while females 
was 54.62±4.94 (46-66 years). There was a statisti-
cally significant age difference age between males and 
females treated for primary arthrosis (p =0.0051). 
The survey and the medical record review showed that 22 
patients (76%) with primary coxarthrosis had already been 
pre-obese in adolescence, with the BMI of 25-29.99 since 
they were commonly 13.10±2.86 years old. There was a sta-
tistically significant difference in the adolescent age of pre-
obese males and females treated for primary arthrosis (p 
=0.0040). Gonarthrosis was treated with endoprothesis in 
22 patients: 17 females and 5 males, mean age 50.32±7.32 
(40-66 years). The mean age of females was 48.94±7.13 
(40-62 years), while males was 55.00±5.87 (50-66 years). 
There was no statistically significant age difference be-
tween females and males treated for primary knee OA (p 
=0.1194). The medical record review and conducted survey 
showed that 18 patients (81.4%) with primary gonarthrosis 
had already been overweight in the adolescent age with the 



127P. GRUBOR, M. GRUBOR, M. BIŠČEVIĆ, R. TANJGA

BMI of 25-29.99 since they were approximately 12-year-
olds. There was no statistically significant age difference 
between females and males treated with primary knee gon-
arthrosis (p =0.0803).

Comparison between the group of patients treated with 
gonarthrosis and the group of patients treated with coxar-
throsis confirmed that there was a statistically significant 
age difference between the abovementioned groups (p 
=0.0018). Furthermore, there was a statistically signifi-
cant age difference between the female groups (p =0.0116), 
although not between males (p =0.0771). There was no 
statistically significant age difference between the groups 
of patients treated with endoprothesis due to primary gon-
arthrosis- coxarthrosis (p=0.1139). Regarding the obesity, 
there was no statistically significant difference between 
the groups of females treated for primary gonarthrosis- 
coxarthrosis(p =0.7242), while there was a statistically sig-
nificant difference between the groups of males treated for 
primary gonarthrosis - coxarthrosis(p =0.0249).

I0 obesity (BMI 30.00 to 34.99) occurred in all patients in 
the third decade of their lives. Female patients cited preg-
nancy and childbirth as the reason for obesity. They could 
not reduce a given weigh from pregnancy and after child-
birth. In the survey, males cited that their obesity occurred 
upon arrival from the army, marriage and employment. 
The respondents were rather oblivious about obesity and 
without any need to reduce weight, because they lived in an 
environment where obesity was considered a healthy trait.

I0 obesity (BMI 30.00 to 34.99) in patients treated for gon-
arthrosis, occurred at the age of 19.86±2.30 (17-26) ,that is, 
females at the age of 19.29±1.81 (17-22 ), males at the age 
of 21.80±2.71 (19-26). In patients treated for coxarthrosis, 
I0 obesity occurred at the age of 22.27±4.83(17-36), that is, 
females at the age of 19.86±2.36 (17-26), and males at the 
age of 27.89±4.43 (20-36). There was no statistically sig-
nificant age difference between female and male patients 
with gonarthrosis (p =0.1410). There was a statistically sig-
nificant age difference between female and male patients 
with coxarthrosis (p = 0.0007).

The comparison confirmed that there was a statistically 
significant age difference of I0 obesity between groups of 
patients treated for primary gonarthrosis and coxathrosis 
(p =0.0240). There was no statistically significant age dif-
ference of I0 obesity between the female groups of patients 
treated for primary gonarthrosis - coxarthrosis(p =0.4226). 
There was a statistically significant age difference of I0 obe-
sity between the male groups of patients treated for gonar-
throsis-coxarthrosis (p =0.0129).

II0 obesity with the BMI of 35.00 to 39.99 occurred in 5 
patients (22.72%) treated for primary goarthrosis (23.53% 
females /20.00% males). The average age of patients with 
II0 obesity treated for gonarthrosis was 47.60±6.65 (36-55 

years)-females at the age of 48.25±7.29 (36-55), males at 
the age of 45.00±0.00(45). In the treatment of coxarthro-
sis, there were 8 patients (26.67%) in total, specifically, 
4 females (19.05%) and 4 males (4.44%), with BMI from 
35.00 to 39.99. The average age of patients with II0 obesity 

treated for coxarthrosis was 54.38±5.57 (45-62), that is, fe-
males at the age of 49.25±2.59 (45-52), males at the age of 
59.50±1.66(58-62).

There was a statistically significant age difference of II0 

obesity between males and females treated for coxarthrosis 

(p =0.0020). There was no statistically significant age dif-
ference of II0 obesity between the groups of patients treated 
for gonarthrosis – coxarthrosis (p =0.1277). There was no 
statistically significant age difference of II0 obesity between 
the female group of patients treated for primary gonarthro-
sis - coxarthrosis (p =0.8346).

Pain and limited movements, in patients suffering from 
primary gonarthrosis, were treated with conservative 
therapy for 8.55±3.51 (4-16 years) on average (females 
for 8.65±3.20 (4-14 years), males for 8.20±4.40 (4-16 
years)). Pain and limited movements, in patients suffering 
from primary coxarthrosis, were treated with conservative 
therapy for, on average, 8.55±3.51 (4-16 years) - females 
for 8.67±3.55 (4-14) years, males for 8.20±4.40 (4-16) 
years. There was no statistically significant difference in 
duration of pain treatment of primary knee OA patients 
between women and men (p = 0.8559). There was no sta-
tistically significant difference in the length of pain treat-
ment between the groups of patients treated conservatively 
for primary gonarthrosis - coxarthrosis(p = 1.0000). Sta-
tistically, there was no significant difference in duration of 
conservative pain treatment between the female groups of 
patients treated for primary gonarthrosis - coxarthrosis (p 
=0.9862).

The average value of the Knee Society Knee Score before 
surgical treatment in this study was 118.1 points, and 
the Harris Hip Score value was approximately 54 points. 
All patients treated for primary gonarthrosis usually had 
the following comorbidities: hypertension 14 (64%), dia-
betes mellitus 9 (41%), cholelithiasis 3 (14%), hyperlip-
idemia 4 (18%), and nephrolithiasis 2 (9%). The subjects 
treated for primary coxarthrosis usually had the following 
co-morbidities: hypertension 24 (80%), diabetes mellitus 
12 (40%), cholelithiasis 9 (30%), hyperlipidemia 9 (30%), 
and nephrolithiasis 7 (20%). There was no statistically sig-
nificant difference in comorbidities between the groups of 
patients treated for primary gonarthrosis and coxarthrosis 
(p =0.9781).

The average age of obese adolescent patients who were 
treated for gonarthrosis was 12.00±1.98 (8-17) years, 
while the abovementioned age for patients treated for 
coxarthrosis was 13.10±2.86 (8-20) years. There was a sta-
tistically significant age difference between the groups of 
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adolescent pre-obese patients treated for gonarthrosis and 
coxarthrosis(p =0.0018).

In view of this, we can discuss the age difference of I0 obe-
sity between females and males with gonarthrosis. There 
was no statistically significant age difference of I0 obesity 
between male and female patients treated for primary gon-
arthrosis (p =0.1410).

In the case of coxarthrosis, there was a statistically signifi-
cant age difference of I0 obesity between male and female 
patients treated for primary coxarthrosis(p = 0.0007).

There were 9 patients (17.31%) with II0 obesity and BMI 
of 35.00 to 39.99, while I0 obesity occurred in 43 patients 
(82.69%). There was a statistically significant difference 
in treatment of II0 and I0 obesity in favor of I0 obesity (p 
=0.0000).

There was no statistically significant difference in pain tol-
erance between patients treated for primary gonarthrosis 
and primary arthrosis (p = 1.0000).

There was no statistically significant difference in comor-
bidities between the groups of patients with gonarthrosis 
and coxarthrosis (chi-square; p=0.9781).

Discussion

Epidemiological studies have shown that in highly de-
veloped countries, in 50% of all people above the age of 
40, changes in osteoarthritic knee joints, which are clini-
cally asymptomatic, may be morphologically proven.4 

First, second, and specially third degree obesity was 
long ago recognized as risk factors for the develop-
ment of arthritis of the joints, especially gonarthrosis.5 
Patients with a body mass index BMI>30 should be ad-
vised to lose weight before total knee arthroplasty.5 They 
should maintain the weight subsequently, because it is the 
safest way to prevent all the complications that accompany 
intra and postoperative course of treatment of gonarthrosis 
with endoprosthesis.5,6

Results from the Framingham study showed that females, 
who lost about 5 kg of body weight (BW) had a 50% re-
duction in clinical signs of gonarthrosis.7 The same survey 
showed that the loss of BW was significantly associated 
with reduced risk for development of radiographic signs 
of gonarthrosis. BW reduction caused pain decrease and 
improved function of the knee.7 Nutrition, physical activ-
ity, exercise and sport are effective in BW reduction.7 The 
results of the meta-analysis showed that the joint pain de-
creased by about 5% in proportion to the reduction of BW 
for about 5%.8

Orthopedist doesn’t share the unique attitude towards 
the relationship between excessive body weight and 

coxarthrosis. There is a strong evidence that the obe-
sity increases the risk of bilateral coxarthrosis mani-
fested clinically and radiographically.6 In the Nurses’ 
Health Study, an increased BMI at the age of 18 is strong-
ly associated with an increased risk of coxarthrosis.9 
Increased body weight is probably the main, but not the 
only factor that accelerates changes related to coxarthrosis 
and gonarthrosis. Knee and hip overloading damage sy-
novial, ligamentous stabilizers and other joints. Unstable 
joint progressively accelerates changes related to osteoar-
thritis.10 For every excessive 5kg, the risk of knee arthritis is 
increased for about 35%.10 In addition, an obese patient, as 
opposed to a non-obese patient, bears a much higher risk 
of intraoperative complications and significantly shorter 
lifespan of knee prostheses. 10

The study that was conducted on patients with knee and 
hip osteoarthritis showed that gonarthrosis of 2nd and 3rd 
degree occurred in 97.1% of patients with the BMI of 30-
35, while gonarthrosis of 3rd and 4th degree occurred 83.3% 
of the patients with a BMI>40.11 In female population aged 
between 48 and 70 years, it was established that the risk for 
development of knee and knuckle osteoarthritis increased 
from 9% to 13% per each kilogram of body weight obtained. 
The abovementioned suggests that even a small reduction 
in weight can affect the prevention of osteoarthritis, while 
any increase of 5kg in body weight increases the risk for 
development of knee osteoarthritis by 36%.12

After six years of monitoring 3,585 people over the age of 
55, Reijman and associates found that the progression of 
radiologically confirmed knee, but not hip arthrosis, corre-
lated with increased BMI.13 In another study, which lasted 
for eleven years and included 30.000 people, Grotle and 
associates found that BMI>30kg/m2 represented a strong 
risk factor for the development of gonarthrosis, while the 
risk of coxarthrosis was weaker but still statistically signifi-
cant.14

The exact mechanism for the occurrence of arthrosic 
changes in joints affected by increased BW is not com-
pletely rendered, but it may be simultaneously affected by 
both biomechanical and metabolic factors.12 Consequent 
damage of cartilage occurs in patients with increased BMI, 
due to mechanical load-bearing joints.12 The load-bearing 
joints of the lower extremities can withstand considerable 
loading (increased body weight). However, the hip joint 
has an anatomical advantage over the knee joint. This can 
be explained by the shape of intra articular bones of the hip 
joint and strong muscle binding apparatus surrounding the 
joint, increasing its stability when compared to the knee 
joint.12

Degenerative idiopathic changes caused by obesity are 25% 
more common for those who have excess fat in the hips. 
The risk is five times higher in females who had BMI>30 
before the age of 18.15 In 24% of cases of I0 obesity, if 
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BW is reduced for 5kg, endoprothesis installment can be 
avoided.15

In the Republic of Srpska, 550 endoprosthesis for primary 
hip and knee arthrosis are installed. 3 million euros are 
the costs of Health Insurance Fund for this treatment. By 
reduction of patients’ BW for 5kg, a surgical treatment of 
about 133 patients can be avoided and hence, costs can be 
reduced by around 800,000 euros.

Higher body mass index (BMI>30) of males in the age of 
20-29 is associated with an increased risk of gonarthrosis 
in relation to coxarthrosis.12 When compared to patients 
in previously mentioned life age with BMI<30 a risk for 
gonarthrosis is increased by 4% in patients over 65 with 
BMI >30.12

Conclusion

All patients had been pre-obese since their childhood. 
With the increase of BMI, primary hip and knee arthrosis 
progressed. Regular medical examinations are required in 
order to verify pre-obese and obese children. Furthermore, 
it is necessary to educate teachers in schools, parents and 
children about the problems of obesity and introduce 
special programs in kindergartens and schools so that 
pre-obese and obese children can be educated about diet 
and physical activity as measures for the prevention and 
treatment of obesity.
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Uticaj gojaznosti u progresiji artroze kuka i koljena

SAŽETAK

Uvod: Zglobovi kuka i koljena predstavljaju jednostavnu funkcionalnu konstrukciju, sačinjenu od jakog, izdržljivog materijala. 
Omogućuju čovjeku svakodnevne, dugogodišnje i bezbolne pokrete nogu. Gojaznost progresivno ubrzava artrozu, a samim tim i 
disfunkciju zglobova.

Cilj rada: Cilj ovog istraživanja je da se, u okviru ispitivanog uzorka od 52 pacijenta, utvrdi uticaj gojaznosti na progresiju 
primarne artroze kuka i koljena.

Ispitanici i metode: Rad predstavlja retrospektivno - prospektivnu analizu podataka o gojaznosti 52 ispitanika. Endoprotezom 
je liječena primarna koksartroza kod 30 ispitanika, prosječne životne dobi 56,90 ± 6,22 (46-70) godina. Anketom i uvidom u 
zdravstveni karton utvrđeno je da su 22 ispitanika (76%) bila liječena endopretezom zbog primarne koksartroze. Kod njih je 
konstatovano da su u prosjeku (13,10 ± 2,86 godina) imali BMI 25-29,99. Endoprotezom su liječene gonartroze kod 22 ispitanika, 
prosječne životne dobi 50,32 ± 7,32 (40-66) godina. Uvidom u zdravstveni karton i anketom sprovedenom na 18 ispitanika 
(81,4%) sa primarnom gonartrozom, ustanovljeno je da je njihov prosječni BMI u adolescentskom dobu bio 25-29,99. 

Rezultati: U ispitivanom uzorku, liječeni endoprotezom zbog primarne gonartroze bili su I0 gojazni u životnoj dobi od 19,86 ± 
2,30 (17-26) godina. Kod primarne koksartroze, I0 gojaznost je bila prisutna u dobi od 22,27 ± 4,83 (17-36) godina. Gojaznost II0 
su imali ispitanici liječeni zbog primarne gonartroze u životnoj dobi od 47,60 ± 6,65 godini, a zbog koksartroze u dobi od 54,38 ± 
5,57 godine života. 

Zaključak: Svi ispitanici su bili predgojazni od djetinjstva. Sa povećanjem BMI, kod ispitanika progredira primarna artroza kuka i 
koljena.

Ključne riječi: gojaznost, gonartroza, koksartroza
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Characteristics of Nonfatal 
Occupational Injuries in the Republic 
of Srpska

ABSTRACT

Introduction: Occupational injuries are one of the greatest public health problems 
worldwide, including our country. According to the International Labour Organisation, 
4% of gross domestic income is lost on treatment, rehabilitation and other 
consequences of occupational injuries and illnesses. 

Materials and methods: Research was conducted by retrospective epidemiologic 
study based on the data delivered by the Ministry of Labour, War Veterans and 
Disabled Persons Protection to the Institute of Occupational and Sports Medicine of 
the RS. Test sample includes 2512 registered occupational injuries.

Results: The average incidence of nonfatal occupational injuries is 349.7/100 000 
employees per year, which is lower than in surrounding countries and in the EU. 
Men incur the highest number of injuries and the employees aged 51-60 have the 
highest number of injuries. Employees older than 60 get injured most often, twice 
the average. There is a statistically significant difference in the frequency of injuries 
in relation to gender and age. The highest incidence rate is in the following activities/
sectors: mineral and stone excavation + electricity, gas, steam and air-conditioning 
production and supply (B+D) followed by healthcare and social work activity (Q) 
and transport and storage (H). These rates are lower than in surrounding countries. 
Unexpectedly low rates are found in: civil engineering, agriculture and forestry and in 
processing activity. Injuries to the lower and upper and extremities, followed by the 
head, are most common.
 
Conclusion: The data do not give a completely realistic overview of the injuries 
and the state of occupational safety because occupational injuries are not regularly 
reported in all sectors/activities, especially in private ownership. Therefore, it 
is necessary to increase inspection control and to sanction unconscionable 
employers. This indicates the need to set up a unique register and unique software of 
occupational injuries, which will be managed by a referring institution of occupational 
medicine for the purposes of the RS. It is necessary to adjust the records to the 
records of the European Institute for Statistics (Eurostat) and International Labour 
Organisation (ILO), to modernise and adjust regulations and definition of occupational 
injury.

Key words: nonfatal occupational injury, incidence, frequency, register
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Introduction

Occupational injuries are one of the greatest public health 
problems worldwide. According to the statistical results, 
average number of occupational injuries in industry world-
wide is 50 million a year. 160 000 injuries are reported 
daily. Annually, 100 000 people die from occupational in-
juries while 1.5 million people become disabled.1

In 2012, there were slightly less than 2.5 million nonfatal 
occupational injuries in the European Union (EU) result-
ing in at least four calendar days of work absence and 3 515 
fatal injuries.1 

Occupational injuries can permanently damage health and 
lead to the decrease of general living and working ability. 
The causes of occupational injuries are usually very com-
plex: human factor (age, gender, professional qualification, 
experience, acute and chronic diseases, emotional state, 
alcohol, drugs, medicines), environmental factors (physi-
cal: lighting, temperature, noise, vibrations; psychological: 
interpersonal relations, mobbing; organisation of work: 
working hours, breaks, vacations, rhythm of work, occu-
pational safety, etc.) and socio-economic factors (standard 
of living, residence, nourishment, qualifications).2-5 Every 
occupational injury is a huge loss for individuals, their 
families and for the entire social community. According to 
the assessment of the International Labour Organisation, 
about 4% of the gross domestic product is spent on the ex-
penses resulting from occupational injuries and illnesses.1

During the last twenty and more years, especially in tran-
sitional countries, such as our country, there have been 
series of negative effects on the society in general, on social 
security, recruiting, working and living environment due 
to the trends of globalisation, competition and global eco-
nomic crisis. Transitional countries suffered the collapse 
of huge enterprises which had well-organised occupational 
protection and health, followed by the increase of a number 
of small enterprises, the loss of legal security of employ-
ees, increase of unemployment, a part-time or temporary 
employment without an adequate professional training 
and occupational safety, an increase of illegal employment, 
decrease of quality of the office of the occupational medi-
cine and an increased employers’ negligence for the occu-
pational safety and health, which resulted in the increased 
number of occupational injuries, illnesses and disabilities 
even in conditions of decreased production and productiv-
ity.

Aim of the study

The aim of this research is to show characteristics of non-
fatal injuries in the Republic of Srpska (RS): number and 
index of reported nonfatal occupational injuries in relation 
to gender, age of employees, part of body injured and activ-
ity/sector of an injured person and to assess the state of it. 

Materials and methods

This research was conducted by retrospective epidemio-
logic study based on the data delivered by the Ministry of 
Labour and War Veterans and Disabled Persons Protection 
from the form “Report on the occupational injury”6 to the 
Institute of Occupational and Sports Medicine of RS. Test 
sample included 2512 reported occupational injuries for 
the period 2012-2014. The following variables were used: 
gender, age, part of body injured and the work activity of 
an injured person. The incidence of the nonfatal occupa-
tional injuries was determined in relation to 100 000 em-
ployees. The incidence of nonfatal injuries by activities/
sectors was determined in relation to 1000 employees.7,8 
Data on the number, gender, activity /sector of employees 
were received from the Statistical Office of Republic of Srp-
ska.9 The classification of activities is in accordance with 
the EU classification to the extent allowed by the available 
data from the ministry. The difference between the total 
number of employees and the total number of employees 
by activities/sectors is related to the entrepreneurs since 
the Statistical Office of Republic of Srpska does not have 
information on the number of employed entrepreneurs 
by sectors, and among the reported occupational injuries 
there weren’t any related to the entrepreneurs so these em-
ployees were excluded from the analysis. Certain number 
of individual reports on occupational injuries registered 
several injured body parts.

All data were entered into the database of the medical 
statistical package and the parameters of descriptive and 
analytic statistics were analysed (mean value, standard de-
viation, minimal and maximal value, frequency, chi-square 
test (X2)). When the value of probability among the anal-
ysed groups was p< 0.05, the difference was regarded as 
statistically significant. 

Results

During this 3-year period, a total of 2512 injuries were 
reported, approximately X= 837.3 (SD=28.9) a year, the 
average incidence of occupational injuries in RS is X= 
349.7/100 000 (SD=9.5) a year and it is equalised for all 
tree years. The structure of employees, number and inci-
dence of occupational injuries by gender and years of ob-
servation is shown in Table 1. 

Men incurred the highest number of occupational injuries, 
1748 (69.6%) and women 764 (30.4%). Men account for 
approximately X=582.7 (SD= 25.7) occupational injuries a 
year and women X=254.7 (SD=17.9). Men get injured more 
often. The average annual incidence of the occupational in-
juries for men is 432.1/100 000 and for women 243.4/100 
000. There is a statistically significant difference between 
the frequencies of occupational injuries of men compared 
to women according to the number of employees (χ2 = 
62.69 DF=1; limit value 3.84; p< 0.05).
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Table 2. shows that the employees aged 51-60 had the 
highest number of occupational injuries, approximately 
X=233.6 (SD=24.4) a year, i.e. 27.5%, followed by employ-
ees aged 41-50, X=217 (SD=13) or 25.9%, employees aged 
31-40 with X=203.3 (SD=4.9) or 24.3% and in employees 
over 60 X=70.3 (SD=7.5), i.e. 8.4% of occupational in-
juries. Not a single occupational injury was registered in 
those under 20. There is a statistically significant differ-
ence between the frequency of injuries by age (χ2 = 60.64; 
DF=4; limit value 9.49; p< 0.05). 

However, if we observe the average annual incidence rate 
of occupational injuries in relation to the age of employees, 
the highest one is in the age group of over 60 (8.7/1000 
of this group’s employees) and it is twice as high than the 
average incidence rate (4.1/1000).

Table 2. Frequency of occupational injuries by age groups

Year 2012-2014 (X)

Age

group

Employees Injuries

X % X % I

<20 91 0.04 - - -

21-30 32794 16.2 113 16.2 3.4

31-40 60822.7 30.0 203.3 24.3 3.3

41-50 53495 26.4 217 25.9 4.0

51-60 47331.7 23.4 233.6 27.5 4.9

>60 8099.3 4.0 70.3 8.4 8.7

Total 202 633.7 100 837.3 100 4.1

Legend: X – mean, % - percentage; I – injury incidence rate 
/1000 employees

During this 3-year period, the lower extremities (hip, legs, 
foot) were most frequently injured and they make up 1265 
(37.3%) of injuries, followed by the upper extremities 
(shoulder, arm, hand) with 1243 (36.6%) injuries. Injuries 

of both extremities account for 73.9%, head injuries 10.8%, 
chest 3.5% and eye 3.6% of all injuries. (Table 3.).

Table 3. Distribution of occupational injuries by part of body 
injured

Part of body
Total 

Number
%

Legs   1024 30.2

Hands   679 20.0

Arms   476 14.0

Head   365 10.8

Feet   198 5.8

Spine   148 4.4

Eyes  121 3.6

Chest 120 3.5

Shoulder  88 2.6

Hip 43 1.3

Multiple injuries 64 1.9

Abdomen 62 1.8

Lungs 1 0.03

Total 3389* 100

Remark:* registered number of body part injuries is higher 
than the number of reported occupational injuries because 
a certain number of the “Report on occupational injury” 
registered two or more body parts injured.

The distribution of injuries by activities/sectors is shown in 
Table 4. The highest number of all reported injuries is in the 
healthcare sector (Q), 22.2%. The highest incidence rate of 
occupational injuries per 1000 employees is reported in the 
sector of mineral and stone excavation + production and 
electricity, gas, steam and air-conditioning production and 
supply (B+D) and it amounts to 15.4, than in the health-
care sector (Q), 11.7/1000. The lowest incidence rates are 
in civil engineering (F) 1.2/1000 employees in this sector 
and in the trade sector (G) and it amounts to 0.6.

Table 1. The structure of employees, number and incidence of occupational injuries by gender and years of observation

Year

Employees (E) Injuries (In)
Gender

Total (T)

Gender Total (T)
M

No (%)

F

No (%)

M

No (%)
IM

F

No (%)
IF No I

2012 135 025 (56.7)  103 153 (43.3) 238 178 596 (71.7)  436.9 235 (28.3)  227.8        831 348.9
2013 134 004 (56.2)  104 636 (43.8) 238 640          599 (68.9) 447.0    270 (31.1) 258.0 869 364.1
2014 135 488 (56.1)  106 056 (43.9)     241 544          553 (68.1) 408.2 259 (31.9)  244.2 812 336.2
T 404 517 (56.3)  313 845 (43.7) 718 362 1748 (69.6) 432.1 764 (30.4)  243.4 2512 349.7
X 134 839 (56.3)  104 615 (43.7) 239 454          582.7(69.6) 432.1    254.7(30.4)  243.4 837.3 349.7

Legend: M - male; F - female; IM - incidence InM/100 000 EM; IF – incidence InF/100 000 EF; I - incidence of injuries/100 000 E; 
T - total; X - mean
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If we analyse the data by years, we can notice the tendency 
of slight increase in the number of occupational injuries 
in healthcare sector and a decreasing tendency in mineral 
excavation + electricity, gas, steam and air-conditioning 
production and supply sector. 

Table 4. Distribution and frequency of occupational injuries by 
sectors

year 2012-2014 (X)

CS

employees injuries

x % x % I

Q 16 630 8.2 195.7 22.2 11.7

B+D 12266 6.05 189.3 21.0 15.4

N+O 26177 12.9 100.3 11.4 3.8

C 46915.7 23.2 154 17.5 3.2

H 11160.3 5.5 109.7 12.1 9.8

J 5091.7 2.5 13 1.5 0.25

F 11225 5.5 14.3 1.6 1.2

A 7970.3 3.9 78 8.8 0.97

G 44211.7 21.8 27.3 3.1 0.6

T* 202633.7 89 881.6 100 4.3

Legend: X- mean; % - percentage; I- incidence (rate per 1000 
employees); T*- total number without entrepreneurs; CS - 
classification of sectors; Q - healthcare and social work sector; 
B+D - mineral and stone excavation + electricity, gas, steam 
and air-conditioning production and supply; N+O administrative 
and supplementary service industries + public administration 
and defence, obligatory social security; C - processing industry; 
H - transport and storage; J - information and communications; 
F -civil engineering; A - agriculture, forestry and fishing; G 
- wholesale and retail trade, repair of motor vehicles and 
motorcycles.

Discussion

In the Republic of Srpska, occupational injury is defined by 
legal regulations10, but unlike surrounding countries and 
the EU countries, it is not specified whether all injuries are 
reported or only those resulting in absence from work.6

During the observed 3-year period, total number of re-
ported nonfatal injuries is approximately the same every 
year, with average incidence of 349.7/100 000 employees 
(SD= 9.5). If these results are compared with the results of 
surrounding countries, it can be noted that the incidence of 
injuries in Croatia,11 Serbia,12 Federation of BH (Tuzla Can-
ton)13 and in the EU countries is greater, except in Romania 
and Bulgaria with the incidence lower than100/100 000.1 

However, due to different criteria for reporting injuries 
and keeping registers, data comparison is unreliable. Since 

2013, EU countries have been registered injuries using the 
statistical methodology ESAW, which contains data on the 
occupational injuries leading to the absence of more than 3 
days from work. These data are only related to the injuries 
which occurred during work and usually to the injuries in 
traffic accidents while working. In Federation of BH (Tu-
zla Canton), the injuries resulting in 1 day of absence from 
work are being reported,13 in Serbia, injuries resulting in 
3 days of absence from work, and in Croatia, as well as in 
other countries in the EU, 3 days of work absence.11

Our epidemiological reports on frequency of injuries by 
gender of employees do not differ from the reports of most 
of the surrounding countries and the countries of EU. Men 
get injured more often (in the RS men incur 69.6% of in-
juries and, in EU, 78.5%).1,11,12 However if we analyse the 
data related to the age of people injured, our epidemiologi-
cal reports differ. Slightly more than half of the registered 
injuries in the RS relate to the employees aged 41-60 and 
in Croatia and Serbia, slightly more than half of the inju-
ries in 2012 relate to the employees aged 30-49.11-12 In the 
countries in the European Union, the number of injuries 
decreases with the age of the employees.1 The smallest 
number of injuries in the RS is registered in the age group 
of over 60. However, people over 60 get injured most fre-
quently in relation to the number of employees, almost two 
times more often than in all observed age groups. There 
were no registered injuries in employees under 20. This 
was not the result expected and it is contradictory to the 
present findings from the professional literature,7 and is 
probably a result of illegal work. The most vulnerable group 
in the RS are employees older than 60. The reasons for that 
also lie in the fact that employers avoid necessary trainings 
for safe and sound work and for employees’ professional 
knowledge. Also, people able to work are getting older, 
since the age for retiring is 65 thus prolonging the working 
life of population that lost the jobs they had been trained 
for more than two decades ago due to transition war, and 
migrations, in most cases they were not trained for the sec-
ond job that they actually do, and in this age group certain 
functions physiologically weaken with aging, especially the 
eyesight, hearing, speed of reflexes, coordination, memo-
rising fresh information and concentration, and there are 
more chronic conditions and degenerative changes so the 
workplaces should be adjusted to the health capabilities of 
those workers. 

Within EU - 28 (with 28 members), slightly less than 
half (47.8%) of all nonfatal occupational injuries in 2012 
occurred in the sectors of civil engineering, production, 
transport and storage, agriculture, forestry and fishing, 
while that percentage is a bit lower in the RS (40%). The 
incidence rate in civil engineering in the RS is unrealisti-
cally low, 1.2/1000 employees. Unexpectedly, the high-
est number of injuries in the RS is reported in healthcare 
(22.2%), while high number is also reported in administra-
tive and supplementary service industries and in public ad-
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ministration with 17.5 % of reported injuries. These results 
for the RS can be explained by the fact that the mentioned 
industries are in most cases owned by the state so the reg-
isters and the reports on the occupational injuries are kept 
more promptly. Additionally, in healthcare, during the last 
few years, injuries caused by sharp objects have been re-
ported as work-related regardless the health risk of blood 
exposure and other body fluids, since there is no regula-
tion in our country which could regulate the way of record 
keeping and implementation of the protective measures in 
order to prevent injuries resulting from sharp objects for 
health workers. Slight increase in number of injuries is 
reported in healthcare probably due to reasons previously-
mentioned, and there is slight decrease in mining and en-
ergy which, probably, cannot be attributed to better work 
protection but to the tendency of avoiding to report occu-
pational injuries. According to the statistical results, the 
highest number of employees in the RS work in privately-
owned companies,9 and according to legal regulations from 
this area, employees achieve all rights resulting from the 
occupational injury at the employers’ charge, making it one 
of the most common reasons for poor record-keeping and 
avoiding to report injuries at work. All this as well as illegal 
work give unrealistic image when it comes to occupational 
injuries, especially in sectors/activities where, according to 
former experience, occupational injuries occur more often 
(civil engineering, forestry, agriculture). The most frequent 
injuries in the RS are those of the lower extremities and 
in Serbia, Croatia and Federation of BH upper extremity 
injuries are the most frequent ones .11-13

Conclusion

During the 3-year observation period, the average inci-
dence rate of nonfatal occupational injuries in relation to 
the employees (349.7/100 000) is lower than in the sur-
rounding countries and in the European Union. Men were 
significantly more likely than women to suffer from inju-
ries. The highest incidence rate of occupational injuries 
per 1000 employees is at the age of over 60. Extremities 
and head are parts of body injured most often. The highest 
incidence rate is in the sector/activity of mineral and stone 
excavation + electricity, gas, steam and air-conditioning 
production and supply (B+D), followed by healthcare and 
social work sector (Q) and transport and storage (H). These 
rates are lower than in the surrounding countries. Rates 
are unexpectedly low in sectors such as: civil engineer-
ing, agriculture and forestry and processing industry. This 
leads to the conclusion about irregular injury reports in all 
sectors/activities, especially in those privately owned. The 
data do not give completely realistic image of injuries and 
conditions of the occupational safety, so it is necessary to 

increase inspection control and to sanction unconscionable 
employers. 

The actual number of occupational injuries in the RS is not 
known due to the lack of a system for their monitoring and 
comparison. The existing registers are not systematised, 
they are imprecise and incomplete, so it is necessary to es-
tablish a unique register of fatal and nonfatal occupational 
injuries with unique software. 

By doing so, it would make possible to conduct all necessary 
analyses of the data collected, perform their evaluation and 
propose strategies and measures for preventing and de-
creasing occupational injuries within the referent republic 
institution of occupational medicine. It is also necessary to 
bring the records of occupational injuries into line with the 
records of the European Institute for Statistics (Eurostat) 
and International Labour Organisation (ILO), so that our 
data could be compared with the worldwide data. 
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Karakteristike nefatalnih povreda na radu u                       
Republici Srpskoj

SAŽETAK

Uvod: Povrede na radu predstavljaju jedan od najvećih javnozdravstvenih problema u svijetu, pa tako i kod nas. Na liječenje, 
rehabilitaciju i druge posljedice povreda na radu i profesionalnih bolesti, prema Međunarodnoj organizaciji rada, gubi se 4% bruto 
nacionalnog dohotka. 

Ispitanici i metode: Istraživanje je provedeno retrospektivnom epidemiološkom studijom, na osnovu podataka koje Ministarstvo 
rada i boračko-invalidske zaštite dostavlja Zavodu za medicinu rada i sporta RS. Uzorak čini 2512 evidentiranih povreda na radu.

Rezultati: Prosječna godišnja incidenca nefatalnih povreda na radu je 349.7/100 000 zaposlenih, niža nego u zemljama u 
okruženju i EU. Najčešće se povređuju muškarci, najveći broj povreda se desi zaposlenicima starosne dobi 51-60 godina, 
najčešće se povređuju radnici stariji od 60 godina, dvostruko više od prosjeka. Postoji statistički značajna razlika u učestalosti 
povređivanja u odnosu na pol i starosnu dob. Najveća stopa incidence je u djelatnosti vađenje ruda i kamena + proizvodnja i 
snabdijevanje električnom energijom, gasom, parom i klimatizacija (B+D), zatim u djelatnosti zdravstvena i socijalna zaštita (Q) 
i saobraćaju i skladištenju (H) i ove stope su niže nego u zemljama u okruženju. Neočekivano su niske stope u djelatnostima 
građevinarstvo, poljoprivreda i šumarstvo i prerađivačka djelatnost. Najčešće se povređuju donji i gornji ekstremiteti, zatim glava. 

Zaključak: Podaci ne daju potpuno realnu sliku povređivanja i stanja zaštite na radu, jer se povrede na radu manjkavo prijavljuju 
u svim djelatnostima, naročito u djelatnostima u privatnom vlasništvu, zbog čega je neophodno pojačati inspekcijski nadzor 
i sankcionisati nesavjesne poslodavce. To upućuje na potrebu da se ustanovi jedinstven registar i jedinstven softver povreda 
na radu koji će za potrebe RS voditi referentna ustanova medicine rada. Neophodno je evidencije uskladiti sa evidencijama 
Evropskog zavoda za statistiku (Evrostat) i Međunarodnom organizacijom rada (MOR), osavremeniti i uskladiti propise i definiciju 
povrede na radu. 

Ključne riječi: nefatalna povreda na radu, incidenca, učestalost, registar
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New achievements in vaccine 
development

APSTRAKT
Vaccines have made a major contribution to global public health, including the 
eradication of one deadly disease, small pox, and the near eradication of another, 
poliomyelitis. In the future, vaccination will be expected to eliminate the remaining 
childhood infectious diseases. 
Development of new, safe and effective adjuvants is also an important part of 
vaccine research. The new technologies minimize the risks associated with the new 
generation of vaccines. Research is also taking place into ways of making vaccines 
more thermostable, reducing the need for a cold chain for their storage and delivery. 
There are already needle- and pain-free vaccines that can be given as a nasal spray 
or taken orally, but researchers are coming close to releasing a new form of vaccine 
delivery called vaccine patches. 
Vaccines can be used as a prevention of the development of a cancer or control of a 
cancer, but also to help to control chronic non-infectious diseases in adults.
A large number of very important vaccines such as vaccines against human 
papilloma virus, enterovirus 71, malaria, herpes zoster, meningococcal type B, as 
well as the first nasal vaccine and the first quadrivalent influenza vaccine etc. have 
been approved since 2000, and a great number of vaccines are currently under 
investigation.  

Key words: vaccination, development, new indications

 (Scr Med 2015:46:137-142)

Introduction

Vaccines have made a major contribution to global pub-
lic health, including the eradication of one deadly di sease, 
small pox, and the near eradication of another, poli-
omyelitis. Vaccination prevents between 2 and 3 million 
deaths every year and have the power not only to save, but 
also to transform lives – giving children a chance to grow 
up healthy, go to school, and improve their life prospects.1,2

However, vaccines could do much more. The Global Vac-
cine Action Plan has two great ambitions. The first is to 
deliver vaccination to all, because 1.5 million children still 
die every year due to diseases that can be prevented by the 
vaccines that human kind has developed. The second is to 
unleash vaccines’ vast future potential - because their im-

pressive history is just the foundation of greater achieve-
ments to come.3

The benefits of vaccination extend beyond prevention of 
specific diseases in individuals (Table 1.).4

Table 1. Benefits of vaccination

Disease control (eradication and elimination of the disease) 

Control of mortality, morbidity and complications (for individuals 
and for society) 
Mitigation of disease severity

Protection of the unvaccinated population (herd immunity, 
source drying)
Prevention of related diseases and cancer

doi:10.18575/msrs.sm.e.15.07
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Societal and other benefits such as health-care and other 
savings for society, preventing development of antibiotic 
resistance, extending life expectancy, safe travel and mobility, 
empowerment of women, protection against bioterrorism, 
promoting economic growth, enhancing equity, promoting 
peace.

In the future, vaccination is expected to eliminate the re-
maining childhood infectious diseases, and will address the 
health challenges of this century such as those associated 
with ageing, antibiotic resistance, emerging infectious dis-
eases and poverty. However, in order for this to happen, we 
need to increase the public trust in vaccination so that vac-
cines can be perceived as the best insurance against most 
diseases across all ages.5,6

New approaches to vaccine development

The history of vaccination as a deliberate endeavor began 
in the laboratory of Louis Pasteur. Pasteur constructed the 
hypothesis that pathogens could be attenuated by exposure 
to environmental insults such as high temperature, oxygen 
and chemicals. His ensuing work on anthrax and rabies 
confirmed the hypothesis.7,8 Until very recently, vaccines 
had been developed following the Pasteur example of inac-
tivating and injecting the micro-organisms that are causing 
the diseases.5

Thanks to the technological revolution in the twenty-first 
century, genomics and the great development in immu-
nology, nowadays it is possible to design vaccines efficient 
enough to prevent many of the diseases of modern soci-
ety.6,9 The initial priority of vaccine development has al-
ways been prophylaxis, but the development and evalua-
tion of therapeutic vaccines, mainly for chronic infectious 
diseases and cancer, are gaining momentum.10

Vaccine development has become much more sophisti-
cated with immunologists working closely with molecular 
biologists and chemical engineers to design and produce 
highly purified vaccines that are safe, consistently manu-
factured and effective.9

•	 DNA vaccines

Injection of DNA from a pathogen into a mammalian host 
can lead to incorporation of foreign DNA into the genome 
of host cells, with subsequent expression by host cells of 
the foreign antigen which then acts as a vaccine.9

•	 Vaccines based on antigens expressed in viral vectors

A number of viral vectors have been used to express a vac-
cine antigen, including modified vaccinia virus, fowl pox 
and human and chimpanzee adenoviruses. Viral vectored 
vaccines appear to work best when two different viral vec-
tors are used in sequence or when a protein antigen is given 
after the vectored vaccine, an approach known as prime 

boost immunization. Prime boost immunization has been 
used successfully to develop malaria vaccines and is being 
used increasingly to develop vaccines against other patho-
gens.9

•	 Vaccines developed through a reverse vaccinology

Reverse vaccinology is a process by which selection of po-
tential candidates for vaccine development is made at the 
genetic rather than at the protein level. Genes are selected 
on the basis of likelihood of leading to the expression of a 
protein that has characteristics desirable in a vaccine can-
didate antigen, for example, expression on the surface of a 
pathogen. This approach to vaccine development has been 
used to develop a Neisseria meningitidis serogroup B vac-
cine, and is being explored as a potential way of developing 
vaccines against a number of other organisms including S. 
pneumoniae.9

•	 Nanoparticle vaccines

The use of nanotechnology in vaccinology has been in-
creasing exponentially in the past decade, leading to the 
birth of “nanovaccinology”. In both prophylactic and thera-
peutic approaches, the use of nanoparticles in vaccine for-
mulations does not only allow improved antigen stability 
and immunogenicity, but also targeted delivery and slow 
release. Types of nanoparticles that can be used in vaccines 
are: polymeric, inorganic and virus-like nanoparticles, li-
posomes, immunostimmulating complex, self-assembled 
proteins and emulsions.11

Development of new, safe and effective adjuvants is also an 
important part of vaccine research. Use of an adjuvant may 
convert a vaccine candidate antigen from one that gives too 
weak immune response to be useful to one that induces a 
strong enough response to provide clinical protection. The 
malaria vaccine RTS,S provides a good example of this. 
Powerful adjuvants have also been essential to the success 
of other vaccines, including therapeutic cancer vaccines. 
Use of an adjuvant may allow the dose of antigen in the 
vaccine to be reduced.9,12,13

A wide range of receptors are now recognized and the acti-
vation of which can lead to an enhanced helpful, or harm-
ful, immune responses. Knowledge of the characteristics 
of each receptor and its activation pathway, and of the 
consequences of its activation, provides opportunities for 
modulating the immune response in a way of ensuring that 
an antigen induces a protective and not a harmful immune 
response.9

Safety of vaccines

The new technologies minimize the risks associated with 
the new generation of vaccines.

Highly purified components of known molecular entity, 
recombinant antigens, and polysaccharides conjugated to 
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purified proteins and new antigens discovered by genomics 
have allowed the development of a new generation of mo-
lecularly tailored vaccines that are well characterized and 
intrinsically safer than the crude preparations of the twen-
tieth century. Live-attenuated vaccines that were derived 
by random passages and mutagenesis in the past have to-
day been replaced by strains with molecularly designed at-
tenuating mutations or by vectors designed to immunize 
but not replicate.

Finally, in the era of the technological revolution, we have 
plenty of new tools to predict safety risks of new vaccines. 
For instance, screening the vaccine candidates for se-
quence homology with the human genome allows identifi-
cation and removal of those antigens that may have a risk 
of inducing autoimmunity that has so often been a problem 
in the past.6 (Table 2.)

Table 2. New tools that will continue to increase 
vaccine safety

Immunohistochemistry to check cross reactions with human 
tissues

Multiple cytokine induction to profile the Th1/Th2 immune 
responses

Profile of cytokines induced by novel adjuvants and vaccines 
to predict the induction of expected immune response and the 
potential for autoimmunity

Availability of well-controlled cell lines to avoid the use of 
undefined non-controlled cell substrates for vaccine production 
such as brain extracts (rabies), whole animals (smallpox), 
primary monkey kidney cells (polio Sabin). These may induce 
autoimmunity or contain undefined viral/prion contaminants

Control of cell lines for prion proteins

Simulation of immune response data from different 
immunization regimens

Mathematical models of disease, biomarkers, immune 
response kinetics, efficacy and safety

Mouse–human cross-over studies for understanding the role of 
Toll-like receptors (TLRs)

Animal and in vitro models to test disease enhancement (RSV, 
influenza and measles) 

Screening for sequences homologous to proteins encoded 
by the human genome to remove sequences mimicking self-
antigens

Large phase III and phase IV studies to exclude statistically 
rare events

Administration of vaccines 

Research is needed not only on the development of new 
vaccines but also on ways of delivering them. Development 

of non-reusable syringes for vaccination has cut down the 
risk of vaccination-related transmission of infection.9

Research is also taking place into ways of making vaccines 
more thermostable, reducing the need for a cold chain for 
their storage and delivery.9

While vaccines are very effective preventative care, shots 
can be painful. There are already needle-free and pain-free 
vaccines that can be given as a nasal spray (e.g. influenza 
vaccine) and taken orally, but researchers are coming close 
to releasing a new form of vaccine delivery called vaccine 
patches. These patches could be self-administered, distrib-
uted to a large number of people quickly, and helpful for 
kids (and adults) who have a fear of needles.14

Vaccines against non-infectious diseases

In the control of cancer, vaccines can be used as a preven-
tion of the development of a cancer or control of a cancer 
once it has developed. Hepatitis B and HPV vaccines are 
preventive anti-cancer vaccines, regarding that HBV and 
HPV are important causes of liver and cervical cancer, re-
spectively, both of which are very prevalent in the develop-
ing world. HPV is also implicated in the etiology of cancers 
of a number of other sites including the pharynx.15

Therapeutic anti-cancer vaccines have to enhance the 
naturally occurring host immune responses. They must 
be targeted at an antigen expressed by a particular cancer 
and thus may need to be specific for each patient. They also 
need to induce an immune response that overcomes self-
tolerance mechanisms and the immunomodulating effect 
induced by cancer. Only one anti-cancer vaccine has been 
licensed so far, a vaccine against a prostate cancer which 
targets the enzyme prostatic acid phosphatase. Therapeu-
tic anti-cancer vaccines, especially when they have to be in-
dividualized, are likely to remain very expensive and thus 
to have a limited impact on the overall global impact of 
cancer. In contrast, vaccines directed at the causes of these 
cancers have the potential to make a major contribution to 
improvements in global health.15

Vaccines can also be used to help to control chronic non-
infectious diseases in adults. In the case of hypertension, 
some preliminary success has been achieved in lowering 
blood pressure by vaccination with the angiotensin II pep-
tide presented in a nanovaccine on the basis of virus-like 
particles. Similar approaches are being explored in diabe-
tes, nicotine addiction (as an important risk factor for car-
diovascular disease as well as cancer), and in the manage-
ment of other drug addictions.

New vaccines against infectious diseases

A large number of very important vaccines such as vaccines 
against human papilloma virus, enterovirus 71, malaria, 
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Ebola, meningococcal type B, as well as the first nasal vac-
cine and the first quadrivalent influenza vaccine etc. have 
been approved since 2000, and a great number of vaccines 
have been investigated. 

Meningococcal B

Meningococcal disease is a severe infectious disease caused 
by Neisseria meningitidis (A, B, C, W-135 i Y).16

Persons belonging to risk groups (complement deficiency, 
asplenia, microbiologists being in contact with pathogen) 
have even 10 000 times higher risk of getting a disease and 
subsequent infection.17 Considering that vaccines contain-
ing strains mentioned above do not protect against infec-
tion by serogroup B, which is normally the most common 
infection in Europe and the United States, studies still fo-
cus on finding vaccine against strain B. 

In October 2014, the US Food and Drug Administration 
approved for the first time the use of a vaccine against the 
strain B that is given in 3 doses (0, 2, 6), under the code 
MenB-FHbp, and was evaluated in 7 clinical trials.18 After 
that, in January 2015, MenB-4C was approved for usage 
in two doses  (0,1), and  licensed in 37 countries.19 Both 
of the abovementioned have been approved for usage in 
people aged 10 to 25, but the US Advisory Committee on 
Immunization has expanded this application to all people 
older than 10 as well as to people belonging to certain risk 
groups.20,21

The latest information regarding the beginning of this vac-
cine application is that on September 1st, 2015 the Great 
Britain introduced MenB-4C into the regular vaccination 
schedule for toddlers/children older than 2 months and in 
3 doses according to months of age (2, 4 and 12 months).22

Dengue

About 10 000 people in more than 100 countries die due to 
consequences of this disease.23

The most advanced candidate for the vaccine against this 
disease under the code CYD-TDV is progressing toward po-
tential registration in 2016.24

After the administration of three doses over 12-month pe-
riod, the safety and efficacy were monitored and analyzed 
in two pediatric studies, phase 3, in Latin America and 
Southeast Asia. Short-term safety profile of this vaccine is 
promising. So far, the most important benefit of the vac-
cinated persons has seen in a large reduction in the need 
for hospitalization of patients (67-80%). Efficacy data from 
clinical study, phase 3 have been updated (CYD14 and 
CYD15) as well as from the third and fourth year, phase 2b 
(CYD23/57).25,26

These results have shown that children aged 9-16 have the 
great benefit of vaccination and that is likely because CYD-
DTV activates pan-serotype immunity in people who have 
already had a natural infection caused by this agent. Stud-
ies related to the vaccine against dengue CYD-TDV have 
provided a huge number of quality data on many aspects 
such as the nature of the disease, clinical epidemiology and 
nature of immunity.27

Herpes Zoster

Approximately 50% of persons who live to age 85 will expe-
rience Herpes Zoster, with the incidence rate still at rise.28

Live attenuated vaccine against Herpes Zoster, already li-
censed in the USA, decreases risk of Herpes Zoster for up 
to 70% at persons aged 50 and 59, for 64% for persons aged 
between 60 and 69, for 38%  for persons older than 70.29

Lal and colleagues published the results of a phase 3 study 
of herpes zoster vaccine that consists of a single Zoster vi-
rus (VZV) glycoprotein on AS01B adjuvant system called 
HZ/su. This vaccine was tested in immune compromised 
volunteers who were older than 50 and it had a significant 
efficacy of 97.2%. Unlike live vaccine, vaccine efficiency did 
not decrease over the years after HZ/su administration; the 
effectiveness was 96.6% in persons aged 50-59, then 97.4% 
in persons aged 60-69 and 97.9% in those older than 70. 
HZ/su vaccine is administered in 2 doses, and live vaccine 
in one dose. 

Adverse reaction rate was 2.2 higher in the group that re-
ceived vaccine when compared to placebo group (66% vs. 
30%), but the occurrence of adverse effects in the study of 
live vaccines administration was equal in both groups (25% 
in the vaccinated group and 24 % in the control group).30

Live vaccine that is currently in usage is contraindicated 
in patients with disorders of cellular immunity. Consider-
ing that the HZ/su vaccine contains a single viral protein, 
which means it cannot be replicated, its application will 
probably be safer in such patients.31

Ebola

Up to August 23rd, 2015, current Ebola epidemic led to 28 
000 persons contracting the disease and 11,287 death cas-
es.32

Several vaccine candidates are in the process of preclinical 
studies while the others are already in the stage of human 
trials.33-35

A vaccine against Ebola virus, based on an attenuated re-
combinant virus of vesicular stomatitis showed promising 
results in pre-clinical trials of 2 double-blind, placebo-con-
trolled study of phase 1. The safety and immunogenicity 



141J. BOJANIĆ

of the vaccine application were analyzed 28 days after the 
vaccination. There were no adverse effects registered while 
the immune response was found in all volunteers.36

The first results of phase 1 of clinical study were published 
in January 2015; they named 2 candidates for 2 different 
vaccines against Ebola: ChAd3-ZEBOV and VSV-EBOV 
showed their safety for usage. Phases 2 and 3 of clinical 
studies of candidates for vaccine VSV-EBOV currently take 
place in Guinea and Sierra Leone.

Using different vaccines for primo vaccination and revacci-
nation, a strategy of two-dose regime of vaccine application 
was examined as well. This approach is known as heterolo-
gous primo-buster approach, and vaccines being tested in 
this regime are Ad26-EBOV and MVA-EBOV.37

Hepatitis E

Hepatitis E virus (HEV) is a very common cause of acute 
hepatitis in the world.38-39HEV virus infection is transmit-
ted in two ways40: transmission through water and from 
animals to humans.41-45

Hepatitis E vaccine that was tested on 112 604 healthy vol-
unteers provided a sustainable protection against this virus 
up to 4.5 years after the vaccination, regardless of whether 
they were previously healthy or had previously acquired 
natural immunity to HEV virus. There were no adverse 
reactions that would cause concern. The level of antibod-
ies produced after vaccination declined faster in the first 
two years after the vaccination, after that more slowly, and 
their level was slightly higher after vaccination with 3 doses 
instead of 2.46
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Nova dostignuća u razvoju vakcina

SADRŽAJ

Vakcine su dale ogroman doprinos globalnom javnom zdravlju, uključujući iskorijenjivanje jedne smrtonosne bolesti, velikih 
boginja, i približavanje iskorijenjivanju druge bolesti, poliomijelitisa. Očekuje se da će vakcinacija u budućnosti eliminisati 
preostale dječije infektivne bolesti.
Razvoj novih, bezbjednih i efikasnih adjuvanata je, takođe, važan u istraživanju vakcina. Nove tehnologije su minimizirale rizike 
povezane sa novom generacijom vakcina. Istraživanja se, takođe, sprovode da bi se razvile termostabilnije vakcine, čime bi se 
smanjila potreba za hladnim lancem za čuvanje i transport vakcina. Već postoje vakcine koje se daju bez igle i bezbolno, kao što 
su vakcine za nazalnu i oralnu upotrebu, ali su istraživači vrlo blizu puštanja u upotrebu novog oblika primjene vakcine u obliku 
flastera za vakcinaciju sa mikroiglama.
Vakcine se mogu koristiti kao prevencija razvoja karcinoma ili za kontrolu karcinoma, ali mogu i da pomognu u kontroli hroničnih 
nezaraznih bolesti kod odraslih osoba.
Nakon 2000. godine za upotrebu je odobren niz vrlo značajnih vakcina kao što su vakcina protiv humanog papilomavirusa, 
enterovirusa 71, malarije, herpes zostera, meningokoka tip B, prva nazalna vakcina kao i prva četvorovalentna vakcina protiv 
influence itd., a veliki broj novih vakcina je u fazi ispitivanja. 

Ključne riječi: vakcinacija, razvoj, nove indikacije 
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CASE REPORT

Polytrauma Followed by Hip and 
Vertebral Fracture in Elderly Patients 
after Traffic Accident

ABSTRACT
 
Elderly patients with multiple trauma are extremely fragile, hence early fracture 
stabilization provides an early mobility. The literature shows that early stabilization 
increases survival and reduces complications. We present a case report of a 79-year-
old woman who was in a car accident and sustained unstable lumbar fracture L2 and 
subtrochanteric hip fracture.
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Introduction

Polytrauma denotes the condition of a patient who has one 
or more traumatic injuries due to traumatic organ/system 
injuries with different current or potential impairment of 
vital functions. This type of injury is increasing in geriatric 
population in line with the increase in life expectancy. 
It is estimated that in 2030, approximately 20% of the 
population will be aged 65 and older1. Upon the occurrence 
of polytrauma in geriatric patients, it is necessary to 
consider the following: general condition of the patient, 
comorbidities and reduced functional reserve. In 
accordance with the literature, our approach was based on 
the concept of “damage control”.2 After the hemodynamic 
stabilization, our aim was to stabilize the fracture within 48 
hours. Initially, we stabilized the subtrochanteric fracture 
and then the L2 vertebral fracture.

Case presentation

A retired 79-year woman was admitted to the emergency 
room in AORN G. Rummo of Benevento with diagnosis of 
multiple trauma as a result of car accident. The triage tag 
code was red. Conducted radiography of the patient showed 
a subtrochanteric unstable fracture type III, according to 
the AO classification. (Fig.1.) 

Fig.1. subtrochanteric unstable 
fracture type III, according to the 
AO classification
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The patient also had a vertebral fracture L2 according to 
the Margerl AO classification (Fig. 2.)

Fig.2. L2 fracture

A CT scan did not verify spleen, liver and other organs 
injuries. The Glasgow Coma Scale Score was 15. The patient 
reported a history of being treated for arterial hypertension 
and diabetes mellitus type 2. After the reanimation and 
the approval of the anaesthesiologist to perform a surgery 
in one act, the reposition of the subtrochanteric fracture 
with the usage of intramedullary nail (Gamma Nail 3) 
was conducted. The stabilization of the aforementioned 
fracture was conducted as well, and in order to achieve it, 
two nails were placed in proximal third. (Fig. 3.)

Fig.3. Stabilized subtrochanteric fracture

 

   

Subsequently, the L2 fracture was stabilized with a short 
percutaneous implant. (Fig.4.) 

Fig. 4.RTG of the stabilized fracture

The patient was given preoperative antibiotic prophylaxis, 
Cefazolin 2 g intravenously, and 1 g intravenously every 
8 hours after the surgery for a total of 6 doses. Anti-
thromboembolic prophylaxis was conducted with Eno-
xa parin Sodium 4000 UI for 35 days. In the second 
post-operative day, the patient started the rehabilitation 
program with lymphatic drainage, and continued it in 
ambulance with the usage of underarm crutches with 
progressive load up to total load. Hospitalization lasted for 
7 days. The patient was monitored by the internist as well. 
Clinical and radiographic control was conducted 15 days, 1 
month, 2 months, 3 months, 6 months and 12 months after 
the surgery. 18 months after the trauma, the patient is still 
alive and independent.

Discussion

In the case of this polytraumatized patient, we followed the 
concept of treatment of a geriatric patient. It is important 
to set up a treatment that does not involve the depletion of 
functional reserves of the patient and which could ensure 
a reduced period of recovery. The fact was that the patient 
reported the history of being treated for diabetes and high 
blood pressure, and the femoral and L2 fractures occurred 
under the influence of high-energy trauma. Unfortunately, 
when it comes to these cases, outcomes are not reassuring: 
1-6% of patients admitted for hip fracture die during 
hospitalization and about 10% die within 30 days of 
admission.3 

Approximately 30% of elderly polytraumatized patients 
of the aforementioned kind die within a year and many 
of them become bedridden and consequently suffer from 
ailments caused by immobility.4 In their study, Lifeso and 
associates note that, out of 14000 patients with traumatic 
spinal cord injuries, 4200 of them die before their admi-
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ssion to hospital, while about 1500 of them die during the 
initial hospitalization.5

Significantly better outcomes related to hip fractures 
are reported by Lee DJ, Elfar JC6 in their study which 
describes the treatment of fractures within 48 hours after 
the admission to hospital. The aforementioned particularly 
reflects in perioperative complications such as cardiac 
arrhythmias, coagulopathy, severe anaemia, regulation 
of blood sugar level and electrolyte, and infections.1,6 The 
choice of treatment is made upon the establishment of 
hemodynamic stability of patients. Stabilization of long 
bones in the early phase of treatment, which reduces 
pulmonary complications and improves lung ventilation, 
establishes and maintains hemodynamic balance.7

The concept of “damage control” was introduced in 2005 by 
Stahel and associates.8 It implies the procedure that allows 
the treatment of fractures within 24h after the injury.8 

A decision-making regarding non-operative versus ope-
rative treatment of patients with thoraco-lumbar Magerl’s 
Type A fractures with absence of neurologic deficit is 
controversial. Medici, Meccariello and Falzarano9 prefer 
percutaneous posterior stabilization and claim that surgical 
percutaneous stabilization has many advantages over the 
conservative treatment, that is, plaster corset.9 This reflects 
in backpain relief, improved quality of life, reduced blood 
loss - approximately 3 gauzes. Furthermore, the exposure 
of surgeons to ionizing radiation is less than 1 millisievert 
for each stabilization and the patient is released home in 
three days.9

Conclusion

This case report indicates that, in the treatment of geriatric 
patients with multiple trauma, surgical treatment within 
48 hours after the fracture facilitates functional recovery, 
quality of life and survival of these patients.
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Saobraćajna politrauma starijeg bolesnika praćena 
prelomom kičmenog pršljena i kuka

SAŽETAK

Stariji bolesnici s multiplom traumom su iznimno osjetljivi i rana stabilizacija preloma omogućuje ranu mobilnost. Literatura 
ukazuje na to da rana stabilizacija povećava preživljavanje i smanjuje komplikacije. Predstavljamo slučaj žene stare 79 godina 
koja je u saobraćajnoj traumi zadobila nestabilan prelom lumbalnog vertebralnog pršljena L2 i suptrohanterični prelom kuka.

Ključne riječi: prelom L2 i suptrohanterični prelom kuka



146
Scripta Medica
Vol. 46 • No 2 • October 2015. • www.scriptamedica.com

BOOK REVIEW

Basic Principles                      
of Clinical Oncology and  
Radiotherapy

Branislava Jakovljević and co-authors
Faculty of Medicine, University of Banja Luka
2015

University textbook Basic Principles of Clinical Oncology 
and Radiotherapy by Prof. Branislava Jakovljević, and co-
authors represents very important oncology literature in 
our region. The making of this book involved 22 eminent 
experts from different fields of oncology. The textbook is 
clear and easy to read, while it also fully complies with the 
contents of the university subject. It consists of two the-
matic parts – general and special oncology, organized in 25 
chapters, on 360 pages, providing 64 tables and 160 imag-
es. Most of the photographs are photographs from the per-
sonal archives of the authors, which gives particular weight 
to this work. The introductory chapters provide basic data 
on the molecular biology of tumors, carcinogenesis, apop-
tosis and metastasis of tumor, paraneoplastic syndrome, 
cancer pain, oncology emergencies, importance of report-
ing malignant diseases, as well as basic principles of on-
cology treatment modalities and importance of multidis-
ciplinary decision-making. In the section which deals with 
special oncology, attention is focused on basic information 
about the etiology, epidemiological data, and clinical pre-
sentation, diagnosis and treatment options for specific lo-
cations of primary tumors. A considerable number of cur-
rent references enable readers to expand their knowledge.

Contemporary problems in oncology are very well system-
atized in the book. The work is primarily intended for stu-
dents of medicine, although it will also be useful to physi-
cians who wish to expand their knowledge in the field of 
oncology and radiotherapy. 

An interesting detail in this book is a reminder of Prof. An-
drija Mikeš,  (1918 – 2009), founder of the Clinic of Oncol-
ogy at the Clinical Centre Banja Luka and the Department 
of Oncology at the Faculty of Medicine in Banja Luka. He 
was also the first editor of the professional journal Scripta 
Medica.

From the review:
Prof. Darjana Jovanović, PhD  (internist, oncologist-
hematologist, 
Institute of Oncology and Radiotherapy of Vojvodina 
Faculty of Medicine, University of Novi Sad)

UDC: 616-006.6 
COBISS.RS-ID 5326872
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Instructions for Autors

Scripta Medica (SM) is a peer-reviewed international 
journal published under the auspices of the Medical So-
ciety of the Republic of Srpska. The journal publishes 
ori ginal biomedical studies, including those addressing 
ethi cal and social issues. As a general medical journal, SM 
gives preference to clinically oriented studies over those 
on experimental animals. It publishes peer-reviewed ori-
ginal research papers, case reports, review articles, essays, 
special articles, clinical problem-solving, images in clini-
cal medicine only in English. Book reviews and news are 
published only in Serbian. The full text of SM is available, 
free of charge, online at www.scriptamedica.com.

General instructions

1. Manuscripts should be submitted in the .DOC format 
(MicrosoftWord), using the Times New Roman font. The 
text should be single spaced in 11 point. The main heading 
should be 12 point bold. Subheadings should be 11 point 
bold. Tables must be in 10 point, single spaced; headings 
within tables should be in 10 point bold; the main table 
heading should be in 12 point bold; legends should be 
single spaced in 11 point. Illustrations can be submitted in 
either JPG or TIFF format (300 dpi or higher resolution).

2. Drugs and chemicals should be indicated by generic 
names. Instruments, apparatus or other devices are indi-
cated by trade names, with the producer’s name and place 
of production indicated in brackets.

3. Numbers in text and tables should be provided if ex-
pressed as %; means should be accompanied by SDs, and 
medians by interquartile range (IQR). In text, use follow-
ing rule: spell out numbers up to ten and then use numeri-
cal designation for 10 and above.

4. All images must have minimum resolution of 300 dpi. 
The main figure heading should be in 10 point bold; leg-
ends should be single spaced in 10 point.

5. References should be indicated in the text sequentially 
in the Vancouver numbering style, as superscripted num-
bers after any punctuation mark.

6. Units of measurement, length, height, weight and vol-
ume are to be expressed in metric units (e.g., meter—m, 
kilogram—kg, liter—l) or subunits. Temperature should be 
in degrees Celsius (oC); quantities of substances are given 
in moles (mol), and blood pressure is expressed as milli-
meters of mercury (mm Hg). All values of hematological, 
clinical and biochemical measurements use the metric 

system according to the International System of Units (SI 
units).

7. Abbreviations may be used for very long names, includ-
ing those of chemical compounds. The full name should 
be given when first mentioned in the text unless it is a 
standard unit of measurement. If abbreviations are to be 
used in the Abstract, each should be explained when first 
mentioned in the text. Well-known abbreviations, such as 
DNA, AIDS, HIV, ADP, ATP etc, dont need to be introduced 
by the full name. Titles should include abbreviations only 
when the abbreviation is universally accepted.

8. Authorship statement. To qualify for authorship, one 
must made substantial intellectual contributions to the 
study on which the article is based (WAME.com, Policy 
Statements—Authorship). The author should participate at 
least in one of these three categories: 

a.  research question, conception and design, data  
acquisition and analysis, 

b.  statistical analysis, interpretation of data, provision 
of funding, technical or material support, overall 
supervision of the project.

c.  drafting or critical revision of the manuscript.

In some research projects may participate experts (such 
as biostatisticians or epidemiologists) that may not be 
equally familiar with all aspects of the work (for example, 
some clinical variables or laboratory measurements), but 
they may be qualified as the authors. A statement acknowl-
edging contribution to the manuscript should be signed by 
all the authors. It will be published in the section “Author 
Contributions.” The corresponding author is responsible 
for the integrity of the work as a whole. It is dishonest to 
omit mentioning the investigator who had important en-
gagement with some aspects of the work.

9. Financial disclosure. A disclosure statement declaring 
any potential conflict of interest must be signed by each 
author. (See the policy statement on conflict of interest is-
sued by the World Association of Medical Editors, WAME, 
www.wame.org or ICMJE uniform disclosure form for 
potential conflicts of interest, www.icmje.org.) This disclo-
sure includes all affiliations or financial involvement (e.g., 
employment, consulting fee or honorarium, gifts, stock 
ownership or options, travel/accomodations expenses, 
grants or patents received or pending, and royalties) with 
any organization having a financial interest in or financial 
confl ict with the subject matter or materials discussed 
in the manuscript. This information will be held in confi-
dence while the paper is under review. If the manuscript 
is accepted for publication, the editors will discuss with 
the author how such information is communicated to the 
reader in the section “Conflicts of interest.”
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10. Acknowledgment statement. The cover letter must 
state that the authors obtained written permission from 
all individuals named in an Acknowledgment or cited as 
personal communications.

11. Consent statement and permission obtained by the 
institutional ethics committee (IEC). A cover letter should 
state that written informed consent was obtained from all 
subjects (patients and volunteers) included in the study, 
and that the study was approved by the IEC. 

The majority of these instructions are in accordance with 
“Uniform Requirements for Manuscripts Submitted to 
Biomedical Journals” (www.icmje.org).

12. Cover letter. The letter accompanying the submission 
should include the following:

a.  A statement that the paper has not been previously 
published, nor is it concurrently  submitted to any 
other journal,

b.  A statement that the manuscript has been read and 
approved by all authors.

c.  Assertion that written acknowledgments, consent 
statements and/or permission by the institutional 
ethics committee were obtained. This letter should 
be signed by corresponding author.

13. Submission of manuscripts. Manuscripts and all en-
closures (cover letter, authorship statement and financial 
disclosures) should be sent by e-mail to editor@scripta-
medica.com, preferably in one file. Signed copies of the 
cover letter and various statements may be faxed to +387 
(51) 329-100. Submissions that do not comply with these 
instructions will be returned, unread.

14. Editorial process. Manuscripts deemed suitable for 
publication by in-house assessment will be reviewed by 
two or more outside experts. Contributors are encouraged 
to provide names of two or more qualified reviewers with 
experience in the subject of the submitted manuscript, but 
this is not mandatory. Page proofs of accepted articles will 
be sent to the corresponding author, and the corrected 
proofs should be returned within three days. The entire 
process, from the initial submission of the manuscript to 
the final review, including the sending and receiving of 
page proofs, can be completed online.

15. Review procedure. Manuscripts suitable for peer re-
view will be sent to two outside reviewers. Some manu-
scripts may be accepted without revision, but if revision 
is required, the corresponding author must address each 
question, criticism and suggestion from the reviewers and 
editor. These topics can be addressed in a letter to the edi-
tor along with a revised manuscript. The acceptance rate 
for SM is around 60%.

16. For further information, please contact us at the fol-
lowing address:

Društvo doktora Republike Srpske
c/o Ms. Biljana Radišić
Prvog krajiškog korpusa 4/I
78000 Banja Luka, Republic of Srpska, 
Bosnia & Herzegovina
Phone & Fax: +387-(51) 329-100
E-mail: drmrs@inecco.net
editor@scriptamedica.com
www.scriptamedica.com

Specific instructions for a manuscript

Title page. The title page of the manuscript contains the 
title of the article, the full name of each author (without 
titles), and the departments and institutions of the au-
thor(s) in the order they are listed. The title page must also 
include the name of the corresponding author, (along with 
address, phone and fax numbers and e-mail address) to 
which the work should be attributed. A short running title 
should have no more than 40 characters, including spac-
es. The word count should be indicated as well. Original 
articles may have up to 2.500 words, excluding references 
and abstract. 

The title should identify the main topic or the message 
of the paper. The standard title of a research paper is a 
phrase (rarely a sentence) that identifies the topic of the 
paper; it should be concise and precise, informative and 
descriptive. 

The title of a descriptive paper should include the neces-
sary description, function, purpose, animal species or 
population. When a method is described, the title should 
indicate whether it is new or improved.

Abstract and key words. Structured abstracts should be 
included in papers that report original research. Abstracts 
are limited to 250 words in four labeled paragraphs: Intro-
duction, Materials and Methods, Results, and Conclusion. 
The abstract should state concisely the question that was 
asked or the objectives of the study, the methods that were 
used, the results obtained, and adequately answer the 
question posed in the introduction. The abstract should 
provide pertinent information when read alone. Below the 
abstract, authors should provide 3-6 key words or short 
phrases, according to terms from the Medical Subject 
Headings—MeSH (www.nlm.nih.gov/mesh).

Introduction. Generally, this section provides the mo-
tivation for the paper (i.e., what is missing or unknown 
in the research literature at this time), an overview of the 
scientific theory or conceptual models on which the re-
search was based, and the purpose of the study and why it 
is important. Cite only relevant references.
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Materials and methods. This section accurately de-
scribes the procedures used to carry out the study; it 
should be complete enough to permit others to replicate the 
study. Describe the methodological design, subjects, data 
sources, data collection methods, and any statistical and 
analytical procedures. These five parts may not be needed 
in all papers. Short papers may include these details in 
different paragraphs, but titled subsections may be used 
in longer papers. The Methods section should describe 
how the research was structured, how subjects or groups 
of subjects (defined by sex, age, and other characteristics) 
and how the subjects were chosen and assigned to these 
groups. Identify all drugs and chemicals by generic names, 
exact drug dosages and routes of administration. Variabil-
ity should be expressed in terms of means and standard 
deviations (SD). Because SD and SEM are positive num-
bers, we recommend elimination of a +/- sign; instead, the 
SD may be given in brackets. For example, “systolic blood 
pressure in group of healthy students was 129 mm Hg [SD 
= 6, n = 87].” A p-value can be used to disprove the null 
hypothesis, but the authors should also give an estimate 
of the power of the study and state the exact tests used for 
statistical analysis.

Results. This section presents findings in logical se-
quence using the text, tables and illustrations. This sec-
tion should show how the results of the study answer the 
research question. This may be shortest part of the entire 
paper. Details may be presented concisely in one or more 
tables or figures. Do not repeat the data presented in tables 
or illustrations in the text. Emphasize or summarize only 
important observations and how these answer the ques-
tion posed in the introduction.

Tables. Each table (4 tables or figures are permitted) with 
its legends, should be self-explanatory and numbered in 
Arabic numerals in order of their mentioning in the text. 
The title should be typed above the table, and any explana-
tory text, including definitions of abbreviations, is placed 
below the table.

Illustrations (Figures). All figures (photographs, 
gra phs, or schemes) should be numbered with Arabic 
nu merals in the order of their mentioning in the text (a 
maximum of 4 figures or tables may be submitted). All let-
tering should be dark against a white background and of 
sufficient size to be legible when reduced for publication. 
Do not send original artwork, x-ray films, or ECG tracings 
but rather photographs of such material. Images need to be 
at least 300 DPI (JPG or TIF fi les). Figure legends should 
be typed double-spaced on a separate page with Arabic nu-
merals corresponding to the figure. All symbols, arrows, 
numbers, or letters should be explained in the legend. An 
internal scale should appear on photomicrographs, and 
methods of staining should be described in the legend.

Discussion. Briefly state the principal finding that re la tes 
to the purpose or research question posed in the Introduc-

tion and follow the interpretation of the results obtained. 
Compare your findings with work reported previously by 
others. Discuss the implications of your findings and their 
limitations with respect to the methods used.

Acknowledgments. List all persons as well as financial 
and material supporters who helped to realize the project, 
even if they did not meet the criteria for authorship.

References. The reference list is the responsibility of 
the authors. List all the papers or other sources cited in 
describing previous or related research. Cite references in 
the text sequentially in the Vancouver numbering style, as 
superscripted number after any punctuation mark. For ex-
ample: …as reported by Vulić and colleagues.12 When two 
references are cited, they should be separated by comma, 
with no space. Three or more consequtive references are 
given as a range with an en rule. References in tables and 
figures should be in numerical order according to where 
the item is cited in the text. For citations according to the 
Vancouver style, see Uniform Requirements for Manu-
scripts Submitted to Biomedical Journals; this source 
gives the rules and formats established by the Internation-
al Committee of Medical Journal Editors (www.icmje.org). 
If there are six authors or fewer, list all six by last name, 
space, initials, comma. If there are seven or more, list the 
first three in the same way, followed by et al. For a book, list 
the editors and the publisher, the city of publication, and 
year of publication. For a chapter or section of a book, give 
the authors and title of the section, and the page numbes. 
For online material, please cite the URL and the date you 
accessed the website.. Online journal articles can be cited 
using the DOI number. Do not put references within the 
Abstract section. All titles should be in English (the name 
of the original language should appear in brackets). See ex-
amples below that conform to the Uniform Requirements 
for Manuscripts Submitted to Biomedical Journals: 

De Lacey G, Record C, Wade J. How accurate are quo-
tations and references in medical journals. BMJ 1985; 
291:884-6. 

International Committee of Medical Journal Editors. 
Uniform requirements for manuscripts submitted to bio-
medical journals. Croat Med J 2003; 44:770-83.

Huth EJ. How to write and publish papers in the medical 
sciences. Philadelphia: ISI Press, 1982.

Davidović L, Marković M, Čolić M, et al. Treatment of 
traumatic rupture of the thoracic aorta. Srp Arh Celok 
Lek 2008; 136: 498-504. 

Curtis MJ, Shattock MJ. The role of the manuscript as-
sessor. In: Hall GM, ed. How to write a paper. London: 
BMJ Publishing Group; 1994: 89-95.
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Electronic publications: 

International Society of Scientometrics and Informatics 
Web site. Available at: http://www.issi-society.info Ac-
cessed March 20, 2012. 

Lock SP. Journalology: are the quotes needed? CBE Views. 
1989:1257-9. Available at: http://garfi eld.libraryupenn. 
edu/ essays/v13po19y1990.pdf. Accessed April 25, 2012.

Review article

Review articles are written by individuals who have stud-
ied a particular subject or area extensively, and who are 
considered experts. For these reviews, the word count may 
not exceed 2.500 words, excluding references and abstract. 
The manuscript may have up to 4 tables or illustrations, 
and as many as 50 references.

Case report

Case reports are most likely to be published if they describe 
any of the following: an unreported drug side effects (ad-
verse or benefi cial), drug interactions; a new, unexpected, 
or unusual manifestation of a disease; previously unsus-
pected causal association between two diseases; presenta-
tions, diagnosis and/ or management of new and emerging 
diseases; an unexpected association between diseases or 
symptoms; an unexpected event in the course of observing 
or treating a patient, fi ndings that shed new light on the 
possible pathogenesis of a disease or an adverse effect; a 
previously unknown disease. Scripta Medica does not 
publish instructive case reports, that is, presentations 
that make important teaching point of what is already well 
known but often forgotten. 

Case reports (no longer than 750 words) should include the 
following: title, case presentation (including up to three il-
lustrations) and discussion, references (up to six), and an 
unstructured abstract in English or Serbian. The abstract 
may be a single paragraph containing no more than 100 
words, and followed by key words. Title should facilitate 
retrieval with electronic searching. Case presentation 
should include the history, examination and investigations 
adequately, description of treatments, all available thera-
peutic options that have been considered and outcomes 
related to treatments. Discussion includes the following: 
statement an unusual diagnosis, prognosis, therapy; re-
port of a literature review of other similar cases; explain 
rationale for reporting the case; what is unusual about the 
case; could things be done differently in a similar case? 

Case reports may have as many as five authors. A very 
short case, about a particular disease can be submitted 
as a Letter to the Editor. Consent for publication must be 
obtained from the patients involved; if this is not possible, 

permission from a close relative or guardian must be ob-
tained before submission. 

In a cover letter authors should indicate how the case re-
port contributes to the medical literature. Submissions 
that do not include this information will be returned to 
authors prior to peer review. For all case reports, informed 
written consent is required; the cover letter should state 
that consent was obtained. Authorship statement and fi-
nancial disclosure should be presented.

Images in clinical medicine

The editors will consider original, clear and interesting im-
ages that depict new or “classic” clinical pictures submit-
ted along with a descriptive paragraph of up to 200 words. 
The report may include two authors and three references. 
The authors must obtain a signed, informed consent from 
the patient or from a close relative or guardian. The cover 
letter from the corresponding author should state that 
written consent was obtained.

Clinical problem-solving

Solutions for various clinical problems, including certain 
clinical studies, should include the following sections: 
Abstract, Introduction, Methods or Case(s) Presentation, 
up to four tables or illustrations, Discussion, References 
(maximum 20). The unstructured Abstract must be in 
English and be limited to 150 words, and followed by key 
words. This type of communication should not exceed 
1400 words in all, including references and tables. Authors 
must obtain signed informed consent directly from the pa-
tients involved or from a close relative or guardian before 
submission. The cover letter should note that consent was 
obtained. Authorship statement and financial disclosure 
should be presented.

Letter to the editor

If the letter refers to a recent journal article, it should not 
exceed 250 words, excluding references. All letters should 
be brief and to the point with no more than five reference 
citations. Figures or tables are not permitted in this for-
mat. Financial disclosure should be presented.

Editorial

Editorials are solicited by the editor to provide perspective 
on articles published in the journal and/or to express the 
general policies or opinions of the Editorial Board.

Special article

Special articles of 1500 words or less may be devoted to any 
medical problem, historic perspective, education, demog-
raphy, or contemporary issues. Up to 15 references may be 
cited, and the piece may contain 2 tables or illustrations. 
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An unstructured abstract in English (150 words or less) 
should accompany a specific article. Finacial disclosure 
should be presented.

Press Release 

The authors of a particularly interesting or significant 
articles may be asked by the editor of the Scripta Medica, 
or directly by the media, to write a press release, a text 
that will help spread the message to wide audience. Nei-
ther authors nor journalists should distribute unpublished 
reports until the journal’s media embargo has expired. 

Press release should be between 150 and 250 words long 
and convey the main message in short sentences and 
un derstandable terms. Lay terminology should be used 
when ever possible, and technical words and abbreviations 
should be explained when first used. For lay readers and 
listeners approximations are preferable to percentages 
when reporting data. For example, 9% becomes “nearly 
one in ten”, and 55% becomes “more than half”. The press 
release should contain the name address, telephone, and 
e-address of the primary or senior author, but if there are 
multiple authors, one could be selected to talk to the media. 
When appropriate, Scripta Medica may organize a press 

conference to present interesting articles. The authors will 
be invited, and the press releases will be distributed.

SUBMISSION OF PAPERS

- Manuscripts, tables and figures should be emailed 
to editor@scriptamedica.com, whenever it is pos-
sible, all in one file.
Signed cover letter and the statements can be 
scanned and submitted electronically together with 
previous materials or faxed to +387 (51) 329-100.
To minimize delays, we advise that you prepare 
signed copies of all statements before submitting 
the manuscript.

SIGNATURES

- Cover letter
- Authorship statement
- Financial disclosure statement








