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ABSTRACT

Introduction: Sick building syndrome (SBS) is a medical condition in which people in a certain buildings 
suffer from symptoms of illness or feeling unwell� The aim of this study was to determine the frequency of 
exposure of the employees of public institutions from the city of Osijek to harmful psychosocial factors of 
the working environment, to assess whether there is a connection between the exposure to these factors 
and the incidence of SBS symptoms and to clarify the nature of this connection�

Methods: This cross-sectional study was conducted during May 2013 among 178 employees of public insti-
tutions in the city of Osijek� An anonymous questionnaire which contained questions relating to demographic 
data and working status of the participants, their exposure to various harmful psychosocial factors of the 
working environment and occurrence of certain symptoms of SBS among them was used as a research tool�

Results: 96�1% (171/178) of participants were exposed to harmful psychosocial factors of the working 
environment� Employees exposed to those factors more frequently expressed symptoms of SBS� The inci-
dence and the number of symptoms of SBS among employees simultaneously grew with the increase of 
the number of harmful psychosocial factors of the working environment to which they were exposed�

Conclusion: The study showed positive connection between the exposure to harmful psychosocial fac-
tors of the working environment and the incidence of SBS symptoms, highlighting this issue as a very 
important subject in the field of occupational medicine and health protection in the workplace�

Keywords: Croatia; employee; health; psychosocial factors of the working environment; sick building 
syndrome

INTRODUCTION
Sick building syndrome (SBS) was defined for the 
first time by the World Health Organization in 
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1983 (1). The syndrome includes a group of symp-
toms of unknown etiology which are divided to the 
symptoms of irritation of the mucous membranes 
(eyes, nose and throat), skin symptoms such as dry 
skin and/or eczema or a skin rash as well as the 
general non-specific symptoms such as headache, 
nausea, dizziness, feeling of exhaustion and chronic 
fatigue and also difficulties in concentration. All 
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the above mentioned symptoms tend to increase in 
severity as a function of time spent in the building 
and improve in a few hours or even disappear when 
people are away from the building (only the skin 
takes a few days to recover) (2-5). Although the 
mechanisms involved in the production of symp-
toms are largely unknown, in many studies, several 
factors have been associated with an increased prev-
alence of SBS symptoms. Studies have shown that 
SBS can be linked to some personal characteristics 
of the people who stay in such “sick” buildings 
such as female sex (6-10) and personal history of 
allergies (7,8,11). Furthermore, the syndrome has 
been connected with the existence of several physi-
cal risk factors in the working environment such as 
the presence of moisture in the building (8,12,13), 
poor ventilation of the building (6,14) as well as 
an air pollution of the indoor space (6,15,16). 
Finally it is related to some psychosocial factors 
of the employees, such as anxiety, position in the 
work hierarchy and emotional stability (6,8,17), as 
well as to some psychosocial factors of the working 
environment such as work overload, stress, lack of 
cooperation and support among workers as well as 
various conflict situations in the workplace(6,8,18). 
Given the previously mentioned risk factors, it is 
pointed out that lower position in the work hierar-
chy and higher subordination represents a greater 
risk factor for the SBS development. Contrary, 
emotional stability is found to be a protective factor 
since studies have shown that the emotionally sta-
ble people complain less about the symptoms that 
indicate the SBS (6,17).
Despite the studies which connected the preva-
lence of SBS with various, previously mentioned 
potential risk factors, to this very day a definitive 
cause-and-effect relationship between SBS and 
neither one of them has not been revealed (11). 
Experts also disagree about which risk factors could 
be more important in the development of this syn-
drome, and while most believe that the syndrome 
is predominantly related to some physical factors of 
the working environment, primarily with the poor 
indoor air quality (7,11,19-23), others point out 
that in terms of the occurrence of SBS some psy-
chosocial factors of the working environment are 
more significant (18). In Croatia, the issue of SBS 
is very poorly studied and to this very day only a 

few studies of this syndrome were conducted among 
employees, only from the area of  Zagreb and Central 
Croatia (17,24,25).
The aim of this study was to determine the frequency 
of exposure of the employees of public institutions 
from the city of Osijek (Eastern Croatia) to harmful 
psychosocial factors of the working environment, 
to assess possible connection among the exposure 
of employees to these factors and to determine the 
incidence of one or more SBS symptoms between 
them.

METHODS

Study design
This cross-sectional study was conducted during 
May 2013 among employees of public institutions 
in the area of the city of Osijek (Eastern Croatia).
All of the participants voluntarily participated in 
this study after signing an informed consent, and the 
entire study was approved by the Ethics Committee 
of the Osijek Health Centre. Participants were 
selected randomly among employees of public insti-
tutions in the city of Osijek. A total of 300 question-
naires were distributed. The overall response rate was 
59.3% (178/300). All of the returned questionnaires 
were statistically analyzed. Within the final sample 
of 178 participants, there were 33.7% (60/178) 
males and 66.3% (118/178) females, with a mean 
age of 39.3±10.4 (range 19-64) years. The sample 
was stratified according to gender, age or age group 
(three age groups: 18-32  years, 33-46  years and 
47  years and over), length of working experience 
(3 groups according to length of working experi-
ence: 1-9 years, 10-19 years and 20 or more years 
of working experience) and level of education of 
the participants (two groups based on the level of 
education: a group of participants with secondary or 
higher education and a group of participants with a 
university degree).
The questionnaire used in this study was designed to 
detect the frequency of exposure of study participants 
to harmful psychosocial factors of the working envi-
ronment and to evaluate the connection between such 
exposure and the incidence of one or more symptoms 
of SBS among examinees. It contained questions relat-
ing to gender and age, length of working experience, 
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level of education, frequency of occurrence of certain 
SBS symptoms (such as fatigue, headaches, etc.) and 
the frequency of exposure to harmful psychosocial 
factors of the working environment that included: 
interestingness of work they do, workload in the 
workplace, ability of the participants to influence the 
quality of their own work conditions and social sup-
port while performing the work by their co-workers.

Statistical analysis
Upon confirming normality of data distribution by 
Kolmogorov-Smirnov test, all data were processed 
by the methods of descriptive statistics. The propor-
tions were calculated and compared by use of c2-test 
for independent samples or Fisher’s exact test. In 
all statistical analyses, two-sided P values of 0.05 
were considered significant. Statistical analysis was 
done by the SPSS Statistical Package for Windows, 
version 13.0 (SPSS Inc., Chicago, IL, USA).

RESULTS
The study has shown that as many as 96.1% 
(171/178) of the participants were exposed to harm-
ful psychosocial factors of the working environ-
ment at their workplace. Study further showed that 
97.5% (115/118) female and 93.3% (56/60) male 
participants were exposed to harmful psychosocial 
factors of the working environment.
Among participants exposed to harmful psycho-
social factors of the working environment, 43.9% 
(75/171) of them have been exposed to one, 45.0% 
(77/171) of participants have been exposed to two, 
8.8% (15/171) of participants have been exposed 
to three and 2.3% (4/171) of participants have 
been exposed to four harmful psychosocial factors 
of the working environment. According to the 
type of harmful psychosocial factor of the working 
environment to which participants were exposed, 
93.0% (159/171) of them reported excessive work-
load, 52.6% (90/171) reported the inability to 
influence the quality of their own work conditions, 
12.9% (22/171) reported the lack of social support 
from their co-workers while performing the work 
and 9.9% (17/171) reported performing uninterest-
ing work and work that is not motivating.
According to the gender and age group in which 
the participants belonged to and according also to 

the length of working experience of the participants 
and the level of their education, it was found that 
women, people aged 33-46 years, people with the 
length of working experience between 1-9  years 
and people with a university degree were more 
frequently exposed to all of the observed harmful 
psychosocial factors of the working environment 
while the performing uninteresting work and work 
that is not motivating was only factor that has been 
more frequently reported by the employees with sec-
ondary and higher education.
Among participants who were exposed to harmful 
psychosocial factors of the working environment, 
there were 62.6% (107/171) of them who had one 
or more SBS symptoms compared to 42.9% (3/7) of 
those who were not exposed to such factors, but this 
difference was not statistically significant (Fisher’s 
exact test; p=0.430). As the number of harmful 
psychosocial factors of the working environment to 
which participants were exposed grew, the number 
of participants who experienced one or more symp-
toms of SBS increased as well but these differences 
were not statistically significant (Fisher’s exact test; 
p=0.428) (Table 1).
The prevalence of symptoms of SBS as a result 
of the exposure to each of the observed harmful 
psychosocial factors of the working environment is 
shown separately in Table 2. It is evident that the 
smallest number of participants who have the SBS 
symptoms was established among participants who 
performed uninteresting work and work that is 
not motivating (58.8%), while the largest number 
of participants with the SBS symptoms was estab-
lished among those who did not have an ability to 
influence the quality of their own work conditions 
(71.1%), where in the latter case the determined dif-
ference was statistically significant (c2=6.689; df=1; 
p=0.013) (Table 2).
When looking at all the participants in whom the 
existence of symptoms of SBS were determined, it 
was evident that among them 2.7% (3/110) were 
those who were not exposed to harmful psycho-
social factors of the working environment, 38.2% 
(42/110) were exposed to one, 46.4% (51/110) were 
exposed to two, 10.0% (11/110) were exposed to 
three, and 2.7% (3/110) were exposed to four harm-
ful psychosocial factors of the working environment. 
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Comparing the participants with 1-3 and 4 or more 
symptoms of SBS according to the number of harm-
ful psychosocial factors of the working environment 
to which these two groups of participants were 
exposed, it is evident that there were differences in 
the number of harmful psychosocial factors of the 
working environment among them, and these dif-
ferences were statistically significant (Fisher’s exact 
test; p= 0.001) (Table 3).

DISCUSSION
The conducted study has shown that almost all 
of the employees (96.1%) of public institutions 
from the city of Osijek (Eastern Croatia) were 
exposed to one or more harmful psychosocial fac-
tors of the working environment in their work-
place. According to the frequency of each harmful 
psychosocial factors of the working environment 
to which participants at their workplace were 
exposed, it was established that 93.0% of partic-
ipants experienced excessive workload at their 
workplace, 52.6% had no ability to influence the 

quality of their own work conditions, 12.9% did 
not have social support from their co-workers 
while performing the work, and 9.9% of them per-
formed an uninteresting work and work that is not 
motivating. These results are comparable with the 
results of a study conducted in southern Finland, 

TABLE 1. Participants according to the gender and existence of symptoms of SBS and according to the exposure to a various 
number of harmful psychosocial factors of the working environment
Gender Existence of 

symptoms 
of SBS

Number of harmful psychosocial factors of the working environment to which 
participants were exposed

0 1 2 3 4
Male participants No/N (%) 2 (50.0) 15 (57.7) 11 (44.0) 0 1 (50.0)

Yes/N (%) 2 (50.0) 11 (42.3) 14 (56.0) 3 (100.0) 1 (50.0)
Total 4 26 25 3 2
Female participants No/N (%) 2 (66.7) 18 (36.7) 15 (28.8) 4 (33.3) 0

Yes/N (%) 1 (33.3) 31 (63.3) 37 (71.2) 8 (66.7) 2 (100.0)
Total 3 49 52 12 2
All participants No/N (%) 4 (57.1) 33 (44.0) 26 (33.8) 4 (26.7) 1 (25.0)

Yes/N (%) 3 (42.9) 42 (56.0) 51 (66.2) 11 (73.3) 3 (75.0)
Total 7 75 77 15 4

TABLE 2. Participants exposed to a particular harmful psychosocial factor of the working environment according to the 
existence of symptoms of sick building syndrome
Harmful psychosocial factor of the working environment Existence of symptoms of SBS (N (%)) p‑value*

No Yes
Performing uninteresting work and work that is not motivating 7 (41.2) 10 (58.8) 0.798
Excess workload in the workplace 60 (37.7) 99 (62.3) 0.804
Inability to influence the quality of one’s own work conditions 26 (28.9) 64 (71.1) 0.013#

Lack of social support from co‑workers while performing the work 8 (36.4) 14 (63.6) 1.000
*χ2‑test; #statistical significant difference

TABLE 3. Participants with a various number of symptoms 
of sick building syndrome according to the number of 
harmful psychosocial factors of the working environment to 
which they were exposed
Number of harmful 
psychosocial factors 
of the working 
environment to 
which participants 
were exposed

Participants with a various 
number of SBS symptoms 

(N (%))

Total 
N (%)

1‑3 
symptoms

4 or more 
symptoms

0 3 (4.4) 0 3 (2.7)
1 34 (50.0) 8 (19.0) 42 (38.2)
2 27 (39.7) 24 (57.2) 51 (46.4)
3 3 (4.4) 8 (19.0) 11 (10.0)
4 1 (1.5) 2 (4.8) 3 (2.7)
Total 68 42 110



http://www�jhsci�ba Maja Miškulin, et al� Journal of Health Sciences 2014;4(3):136-142

140

in which it was established that local employees are 
also often exposed to harmful psychosocial factors 
of the working environment, but all of these harm-
ful psychosocial factors of the working environ-
ment were lower represented. Accordingly, 20.0% 
of Finnish employees experienced excessive work-
load at their workplace, 21.0% of them had no 
ability to influence the quality of their own work 
conditions, 6.0% of them had no social support 
from their co-workers while performing the work 
and only 4.0% of them performed an uninterest-
ing work and work that is not motivating (26).
When observing the correlation between expo-
sure to harmful psychosocial factors of the work-
ing environment and gender of participants, this 
study showed that women are more often exposed 
to these harmful factors, which is in compliance 
with the results of studies conducted in Finland 
and Denmark (26,27). The study further affirmed 
that persons aged 33-46 years were more frequently 
exposed to harmful psychosocial factors of the work-
ing environment, contrary to the study conducted 
in Finland according to which elderly employees, 
aged 45-54 years were more often exposed to these 
factors (26). The explanation for this result might 
be hidden in the fact that people in the age group 
of 33-46  years are in fact people who are in the 
most productive period of their life, predominantly 
focused at career advancement. Because of that, this 
group of employees sometimes consciously work a 
lot, often performing uninteresting work and work 
that is not motivating without thinking about the 
possibilities of influencing the quality of one’s own 
work conditions and not expecting too much social 
support from co-workers who often perceived them 
as a competition because they are also climbing the 
career ladder. In terms of the length of the working 
experience of the participants and their level of edu-
cation present study showed that people with the 
length of working experience between 1-9 years and 
people with a university degree were more frequently 
exposed to all of the observed harmful psychosocial 
factors of the working environment. This result is 
difficult to compare with the results of other similar 
studies carried out in the world because they have 
not dealt with the connections between mentioned 
variables. The possible explanation lies in the fact 
that employees with the aforementioned length of 

working experience and university degree, similar 
to the above mentioned employees aged between 
33-46 years, are in fact people who are in that stage 
of their life where they are primarily focused at 
career advancement and because of that sometimes 
consciously exposed themselves to various harmful 
psychosocial factors of the working environment.
The fact that in our study, employees with sec-
ondary and higher level of education have more 
often reported the performance of an uninteresting 
work and work that is not motivating can be easily 
explained by their subordinate position in the work 
hierarchy, following which they are forced to do all 
the work assignments that their superiors instruct 
them to do, while some of these work assignments 
are sometimes uninteresting and not motivating.
This study further showed that participants who 
were exposed to harmful psychosocial factors of the 
working environment are more likely to experience 
SBS symptoms compared to those who were not 
exposed to such harmful factors in the workplace, 
which is in compliance with the results of the similar 
studies conducted in Sweden, the UK, Finland and 
Denmark (10,18,26-29). Furthermore, the study 
showed that the increase of the number of harm-
ful psychosocial factors of the working environment 
that participants were exposed to is accompanied 
by the increase in the number of participants who 
experienced one or more symptoms of SBS, which 
is in compliance with the results of similar studies 
conducted elsewhere in the world (26).
Present study established that among the observed 
harmful psychosocial factors of the working envi-
ronment, it is the very inability of participants to 
influence the quality of their own work conditions 
that contributes the most to the development of 
SBS symptoms, which is consistent with the results 
of the studies conducted elsewhere in the world 
(18). Finally, this study determined that exposure to 
a greater number of harmful psychosocial factors of 
the working environment is associated with a devel-
opment of a larger number of SBS symptoms that 
was also shown in other similar studies (26).
Our study has several limitations that should be 
considered when evaluating the obtained results. 
One of the limitations refers to the geographi-
cal limitations of study in the area of  the Eastern 
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Croatia which somewhat limits the generalization 
of study results to all the employees in Croatia due 
to possible differences in the psychosocial factors of 
the working environment to which employees from 
the different parts of Croatia are exposed. In addi-
tion, since the participation in the study was volun-
tary, the possibility that some employees, although 
exposed to some or all of the studied harmful psy-
chosocial factors of the working environment which 
caused them to experience SBS symptoms, avoided 
involvement in the study simply because of fear of 
adverse consequences in the workplace. Besides that 
the limitation of the study is the lack of analysis of 
physical environmental conditions of office build-
ings and also uneven gender representation of study 
participants. The latter one is a due to still present 
traditional labor division in Croatian society where 
females more often work in offices in comparison 
to males. Finally, since the study is designed as a 
cross-sectional study, definitive conclusions about 
the established cause-effect relationships between 
the patterns of appearance of symptoms of SBS and 
the observed harmful psychosocial factors of the 
working environment cannot be drown.

CONCLUSION
This study determined a very frequent exposure 
of the employees of public institutions of Eastern 
Croatian to harmful psychosocial factors of the 
working environment, as highly significant risk fac-
tors for the development of SBS among employees. 
The study confirmed that among the employees 
who were exposed to harmful psychosocial factors 
of the working environment symptoms of SBS were 
more common compared to those employees who 
were not exposed to such influences in the work-
place, where the incidence and the number of SBS 
symptoms was growing in parallel with the increase 
in the number of harmful psychosocial factors of 
the working environment to which the employees 
were exposed. The most important identified harm-
ful factors of the working environment in this study 
were an excessive workload at the workplace and the 
inability of employees to influence the quality of 
their own work conditions and it was demonstrated 
that the exposure to the latter factor contributes the 
most to the development of SBS symptoms.

Considering the prevalence of Eastern Croatia 
employees’ exposure to harmful psychosocial fac-
tors of the working environment and considering 
also the proven relationship between these factors 
and the incidence of SBS symptoms that can sig-
nificantly impair the health and productivity of 
employees, this issue arises as an extremely import-
ant issue in the field of occupational medicine and 
health protection at workplace.
Accordingly, it seems that, the continuous implemen-
tation of preventive activities in the workplace aimed 
at preventing and mitigating the impact of harmful 
psychosocial factors of the working environment, 
is the most important and most profitable measure 
for preventing the development of SBS symptoms, 
that will also, in long term, significantly improve the 
health, as well as, labor productivity of the employees.
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