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Summary 
Introduction. Lifestyle-related risk factors: smoking, obesity, 
sedentariness and excess alcohol intake are among the most im-
portant known causes of cancer and cardiovascular disease.  
The aim of this study is to examine the relationship between the-
se lifestyle-related risk factors for cancer/cardiovascular disease 
and working conditions among surgeons/anesthesiologists and ot-
her physicians. Material and Methods. The study was carried 
out among physicians aged 35 to 60, without diagnosed coronary 
heart disease or other structural heart disease, who were em-
ployed at the Novi Sad University Hospital.  The participation rate 
was high (> 90%). The physicians completed the Occupational 
Stress Index. Low lifestyle-related cancer/cardiovascular risk was 
defined as: not a current smoker, body mass index < 28, regular 
recreational physical activity and not consuming alcohol every 
day. Analysis of covariance was performed. Results. Of 191 
physicians included in this study only 23 (12.0%) had a low life-
style-related cancer/cardiovascular risk. Surgeons/anesthesiologi-
sts faced a heavier total work stressor burden than physicians in 
other profiles (87.7±8.8 versus 74.1±10.5, p=0.000). Among the 56 
surgeons/anesthesiologists, lower nightshift work scores were 
associated with low lifestyle-related cancer/cardiovascular risk 
(F=4.19, p=0.046). A lower overall work stressor burden was 
associated with low risk among the other 135 physicians (F=4.06, 
p=0.046). Conclusion. Specific workplace intervention strategies 
are urgently needed. Among the surgeons/anesthesiologists these 
should include reduction in the frequency of night call and impro-
vement of the overall conditions of nightshift work. Among other 
physicians, the total occupational burden needs to be diminished.   
Key words: Workplace; Physicians; Occupational Exposure; 
Stress, Psychological; Risk Factors; Sedentary Lifestyle; Smo-
king; Obesity; Alcohol Drinking; Body Mass Index; Cardiovas-
cular Diseases; Neoplasms; Work Schedule Tolerance

Sažetak 
Uvod. Najveći značaj među mnogim poznatim uzrocima malignih 
i kardiovaskularnih oboljenja imaju životne navike kao što su pu-
šenje, prekomerna ishrana sa gojaznošću kao posledicom, fizička 
neaktivnost i prekomerno uzimanje alkohola. Cilj ove studije je da 
se kod lekara hirurga/anesteziologa i lekara drugih specijalnosti ispi-
ta povezanost uslova rada i faktora rizika za nastanak malignih i 
kardiovaskularnih oboljenja uslovljenih navedenim lošim životnim 
navikama. Materijal i metode. Istraživanje je sprovedeno kod leka-
ra novosadskih klinika i instituta starosti 35−60 godina, sa visokim 
procentom odaziva (> 90%). Sadašnjom analizom obuhvaćeni su 
samo lekari bez dijagnostikovanog koronarnog oboljenja, odnosno 
bez strukturnog oboljenja srca. Lekari su popunili upitnik Indeks 
profesionalnog stresa (Occupational Stress Index). Niži nivo rizika u 
vezi sa životnim navikama je definisan kao: nepušač, indeks telesne 
težine < 28, redovna fizička aktivnost i neuzimanje alkohola sva-
kodnevno. Rađena je statistička analiza pomoću analize varijanse i 
kovarijanse. Rezultati. Analizom je obuhvaćen 191 lekar. Svega 23 
lekara (12%) imalo je niži nivo rizika. Kod lekara hirurga/anestezio-
loga utvrđen je veći nivo profesionalnog opterećenja u odnosu na le-
kare drugih specijalnosti (87,7±8,8 versus 74,1±10,5 p = 0,000). Kod 
56 hirurga/anesteziologa manje opterećenje od noćnog rada bilo je 
povezano sa nižim nivoom rizika (F = 4,19, p = 0,046). Niži ukupan 
zbir indeska profesionalnog stresa bio je udružen sa nižim nivoom 
rizika kod ostalih 135 lekara (F = 4,06 p = 0,046). Zaključak. Neop-
hodna je urgentna specifična interventna strategija usmerena ka 
smanjenju učestalosti dežurstava i poboljšanju uslova noćnog rada 
hirurga/anesteziologa, a kod lekara ostalih specijalnosti neophodno 
je sniženje ukupne opterećenosti radom.
Ključne reči: Radno mesto; Lekari; Profesionalna izloženost; 
Stres, psihološki; Faktori rizika; Sedeći način života; Pušenje; Go-
jaznost; Alkohol; Indeks telesne mase; Kardiovaskularna obolje-
nja; Karcinomi; Tolerancija na rad u smenama
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Introduction  

Among the known causes of cancer and cardiovas-
cular disease (CVD), the major proportion has been at-
tributed to lifestyle-related factors. Cigarette smoking 
accounts for at least 20% of deaths due to cancer and to 
CVD [1,2]. Obesity is considered to be the leading 
avoidable cause of cancer among non-smokers, and is 
an important cause of CVD [3,4]. Alcohol consump-
tion is also a major lifestyle-related cause of cancer [1]. 
Although there is some evidence that moderate alcohol 
intake may be cardioprotective, if consumed in larger 
quantities alcohol contributes to risk of arterial hyper-
tension, cardiomyopathy and cardiac arrhythmias [5]. 
On the other hand, physical exercise protects aga inst 
many cancers and against CVD [1,6]. 

Physicians play a vital role with regard to the life-
style-related cancer and CVD risk factors (LRCRF) 
[7]. Notwithstanding these facts, the LRCRF are still 
very prevalent worldwide, not only in the general pop-
ulation but among physicians, as well. This is the case 
in Vojvodina and many other regions of the former 
Yugoslavia [7-10]. Among female university hospital 
physicians in Novi Sad, the levels of the LRCRF are 
reported to be inordinately high. It has also been 
shown that these LRCRF are closely associated with 
job stressors, as assessed by the Occupational Stress 
Index (OSI) [7].  

In other studies among university hospital physi-
cians in Novi Sad, two OSI dimensions: high de-
mands and threat avoidance were found to be domi-
nant in showing significantly higher exposure levels 
among physicians with acquired CVD [11,12].  Gen-
der was reported to be a key effect-modifier of the 
relationship between exposure to work stressors and 
acquired CVD among these physicians [13]. 

The deleterious impact of job stressors has been 
particularly noted among surgeons and anesthesiolo-
gists. These physician profiles have been associated 
with high levels of work-related burnout, psychologi-
cal distress and high overall mortality rates [14-18]. 
Long work hours and number of nights on-call have 
been implicated as job stressors eliciting distress 
among surgeons and anesthesiologists [19,20]. In 
these physician profiles, gender emerges once again 

as a key-effect modifier with regard to job stressors 
[21]. Nyssen and colleagues [16] note, however, that 
very diverse approaches have been used to assess job 
stressors among surgeons and anesthesiologists.  

The OSI provides a theoretically-coherent and 
practical approach for a comprehensive, quantitative 
assessment of job stressors among physicians as well 
as for a number of other occupations in various coun-
tries [22-26]. The OSI for physicians has been applied 
among a wide range of surgical and non-surgical 
clinical specialties as well as among diagnostic and 
preventive branches of medicine, and captures both 
the within- and between-group variation in working 
conditions. The OSI for physicians is especially help-
ful for identifying modifiable work stressors among 
these various branches of medicine [24]. 

In light of the above-outlined background infor-
mation, the present study has the following objectives 
and hypotheses. First, we aim to compare the working 
conditions of surgeons and anesthesiologists with oth-
er Novi Sad University Hospital physicians, using the 
OSI. Our hypothesis is that the surgeons and anesthe-
siologists will show a substantially higher burden of 
job stressors, particularly with regard to job demands 
and threat avoidant vigilance. Our second aim is to as-
sess whether any associations can be identified be-
tween job stressors faced by surgeons and anesthesi-
ologists and the above mentioned lifestyle related risk 
factors. In particular, we seek to identify modifiable 
stressors that could be the focus for interventions. We 
hypothesize that job stressors related to work schedule 
(long work hours and/or night shift work) will show a 
relation to the LRCRF among surgeons and anesthesi-
ologists.  Finally, we aim to assess the effect of gender 
upon the relations among physician profile, job stres-
sors and the LRCRF.  Our hypothesis is that the asso-
ciations between job stressors and the LRCRF will be 
most pronounced among female physicians.  

The importance of the present study is even higher 
because it is carried out in Novi Sad, where, as stated, 
the level of LRCRF is exceedingly high among physi-
cians as well as among the general population. The 
need is therefore urgent to identify strategies that could 
most effectively help reduce this risk.

Material and Methods

Design of the Study 
The present study is cross-sectional, and was car-

ried out among physicians employed and actively work-
ing at the Novi Sad University Clinical Center [11]. 
Other eligibility criteria were age between 35 and 60, 
and receiving primary health care services at the Novi 
Sad Occupational Health Center.  In the present analy-
sis, only physicians without a history of myocardial in-
farction or documented coronary artery disease were 
included.  Other structural CVD or secondary hyper-
tension were exclusion criteria for the entire study [11].  

Each physician who fulfilled the entry criteria 
was invited to participate in the study. He/she was 
given the following information: (i) the study was 
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Table 1. The Occupational Stress Index [23] reprinted with permission
Tabela 1. Indeks profesionalnog stresa [23] sa dozvolom autora

Aspects 
Levels
Aspekti
Nivoi 

Underload
Podopterećenje

High Demand
Visoki zahtevi

Strictness
Strogost-
tačnost

Time pressure
Spoljašnji 
 vremenski 

 pritisak

Exposure 
to noxins 
Izloženost 
noksama

Avoidance/Symbolic 
Aversiveness/Averziv-
nost/Izbegavanje opa-

snosti

Conflict/Uncertainty
Konflikti/Neizvesnost

Input
Primanje 
informacija

· Homogeneous si-
gnals/Istovrsne 

informacije
· Low frequency of 

incoming 
signals

Retko pristizanje no-
vih signala

· Works  alone-
without need for com-

munication
Radi sam bez potrebe 

za 
komunikacijom

· Several information sour-
ces/Više izvora  informacija
· Heterogeneous informa-

tion/Raznorodne 
 informacije

· Heavy burden on visual 
 system/Primarno vizuelno 

opažanje 
· High frequency of inco-
ming  signals/Visok tok no-

vih informacija
· 3 sensory  modalities/3 

čulna nadražaja istovreme-
no

· Communication essenti-
al/Neophodnost komunika-

cije pri radu

· Strict require-
ments for signal 

detection
Strogi zahtevi za 

tačnost u 
 detekciji  signala 

· No control 
over speed of 

incoming 
signals

Ne kontroliše
brzinu pristi-

žućih 
 informa cija

· Glare
Bljesak
· Noise
Buka  

· High level of attention 
(Serious  consequences 
of momentary lapse)

Visok nivo  trajne pažnje/
nesagledive posledice 
momentalnog pada ni-

voa pažnje
· Visually-disturbing 

scenes/Izloženost vizuel-
no uznemirujućim sce-

nama
· Listens to emotionally- 
disturbing  occurrences/
Izloženost  emocionalno 

 uznemirujućim 
 događajima

· Signal/noise conflict
Nejasna razlika između 

šuma i signala
· Signal/signal conflict
Nejasna razlika između 

 različitih  signala

Central 
Decision-
Making
Donošenje 
odluka

· Decisions automatic 
from  input

Odluke slede 
 automatski na osnovu 

 primljenih 
 informacija 

· Complex  decisions
Složene odluke 

· Complicated decisions
Komplikovane odluke

· Decisions affect work of 
others Odluke utiču na rad 

drugih
· Rapid decision-making
Donošenje brzih odluka

· Strict problem-
solving strategy
Ograničenja u 

pristupu 
odlučivanja

· Strictly-defined 
correct  decision/
Strogo ograničen 
broj tačnih odluka

· Decisions 
cannot be 
postponed

Odluke se ne 
mogu odložiti

· Serious (potentially fa-
tal) consequences of a 

wrong  decision
Teške (eventualno smr-

tonosne) posledice 
 pogrešnih odluka  

· Missing information needed 
for decision/Nedostatak 

 informacija za donošenje 
 odluka

· Contradictory information
Protivrečne informacije

· Unexpected events change 
work plan/Novi plan rada 

zbog nepredviđenih događaja
Output
Task 
Performan-
ce
Izvršavanje 
 zadataka

· Homogeneous tasks
  Istovrsni zadaci
· Simple Tasks

 Jednostavni zadaci
· Nothing to do

  Nedovoljan posao - 
nema ništa da radi

· Heterogeneous tasks
Raznorodni  zadaci

· Simultaneous task per-
formance/Istovremeno 
 izvršavanje  zadataka

· Complex tasks
Složeni zadaci

· Rapid task  performance 
Brzo izvršavanje  zadataka

· Work must 
meet a 

strictly-defined 
 standard

Stroga kontrola 
rada po  

 pravilima

· No control 
over rate of 

task
performance
Nema uticaja 
na tempo rada

· Isome-
tric 

   lifting
Dizanje 
tereta

· Vibrati-
on

Vibracije

· Hazardous task 
 performance

Akutne opasnosti pri 
radu

· Conflicting demands 
Protivrečni zadaci

Task  performance hampered 
by/Ometanje rada  zbog:

· Extrinsic problems
Spoljašnjih problema 

· Interruptions from  people/
Prekidi od  strane saradnika 

 (ljudi)
General
Opšti

· Fixed pay
Fiksna plata

· Inadequate pay
Neadekvatna plata

· No chances for up-
grade

Nemogućnost napre-
dovanja u karijeri 

· Lack of recognition 
of work

  Nedostatak prizna-
nja za rad

· Piece rate work
Plata  po učinku

· Long work hours
Dugo radno  vreme

· Holds 2+ jobs
Honorarni rad

· Lack of rest breaks
Nedostatak pauze u toku 

rada
· Night shift work
Noćni/smenski rad

· Lack of paid vacations 
Nedostatak  plaćenog od-

mora

· Fixed body po-
sition/Fiksiran te-

lesni položaj
· Confined wor-

kspace/Sužen 
radni prostor

· Lack of autono-
mous workspace/
Nema sopstvenog 
radnog  prostora

· Limited in 
 taking time off 

from work/Ogra-
ničene mogućno-
sti uzimanja slo-
bodnih  dana/sati  
Low influence 
over/Ograničen 

uticaj na:  
· Schedule/Radni 

razpored
· Tasks Zadatke
· Policy/Politiku 

 ustanove    
· With whom one 
works/Izbor sara-

dnika

· Deadline
pressure

Rad vezan za 
vremenski rok

· Speed-up
Ubrzavanje 

rada

· Heat
Visoka 

tempera-
tura

  · Cold
Niska

tempera-
tura

 ·  Gases, 
fumes, 
 dusts

Gasovi, 
pare, 

 prašine

· Work Accident
Doživene povrede na 

radu
· Witnessed work acci-

dent
Svedok povrede na radu

· Suicide occurrence
Samoubistvo u okviru 

rada
· Work-related litigati-
on/Testifying in court
Parničenje na sudu

· Lack of functioning 
emergency system

Nedostatak sistema za 
slučaj opasnosti

· Emotionally-charged work 
atmosphere Emocionalno 

opterećena radna atmosfera- 
konflikti

· Lack of help with work-re-
lated difficulties Nedostatak 

pomoći od kolega
· Opposition to career ad-

vancement  Protivljenje una-
pređenje u karijeri

· Violations of behavior 
norms/abuses of power/Krše-
nje normi ponašnja/zloupo-

treba vlasti
· No grievance redress

Nema načina žalbe
· Threat of job loss Pretnja 

otpuštanjem
· Job lacks coherence Posao 

bez smisla
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designed to evaluate physician working conditions 
and health within the framework of participatory 
action research [27], i.e. “by-physicians-for-physi-
cians”, (ii) the study entailed completing a question-
naire about the physician’s job conditions, habits and 
sociodemographics, and the Minnesota Multiphasic 
Personality Inventory [28], (iii) participation included 
permission to consult the physician’s medical records 
in order to verify questionnaire data, (iv) the partici-
pants were completely free to withdraw from the 
study at any time without any consequences whatso-
ever, and (v) all information would be handled in a to-
tally confidential manner. All participants gave in-
formed consent.  The study was carried out from 2002 
to 2004 and was approved by the Novi Sad Medical 
School Ethics Committee.  

Independent Variables and Covariates
Sociodemographic Variables: Age, gender, length 

of service as a physician and medical specialty were 
noted. The latter was categorized as: 1) surgeons or 
anesthesiologists, 2) other branches of medicine: non-
surgical clinical-care or diagnostic/preventive (e.g. 
radiologists, pathologists, medical hygiene, etc.).  

Job Stressors: These were assessed by the valida-
ted Serbian version [23,26] of the physician-specific 
OSI questionnaire. The physicians were asked to an-
swer the questions about job conditions over the past 
10 years, or for as long as they had been employed as  
physicians if less than 10 years. Additive scores for the 
aspects and the total OSI were calculated, according 
to the OSI model (Table 1). For further details about 
the OSI for physicians, including its validity and relia-
bility, see Refs. [7,23]. The OSI questionnaire data 
about workhours, nightshifts, vacations, moonlight-
ing, physical/chemical exposures, performance of in-
vasive procedures and emergency work were cross 
validated by medical records, expert observations and 
worksite measurements [11]. 

Outcome Variable
Lifestyle-related Risk Factors for Cancer and CVD: 

The physicians were asked whether they currently 
smoked cigarettes and if yes, the number of cigarettes 
smoked per day. The body mass index (BMI) was cal-
culated according to the reported height and weight. 
Medical records were reviewed to cross-validate ques-
tionnaire data about smoking, obesity and alcohol con-
sumption. A query was made about regular recreation-
al physical activity (at least once per week). A compos-
ite dichotomous variable was then created: low life-
style-related cancer or cardiovascular risk factors, i.e. 
low LRCRF. This was defined as: not a current smoker, 
BMI < 28, regular recreational physical and no daily 
alcohol consumption. 

Statistical Analysis 
Sociodemographic variables and BMI were com-

pared using 2-way analysis of variance (ANOVA). The 
between group factors were gender and surgeons/an-
esthesiologists versus other specialties. The other life-

style-related risk factors, including the composite 
LRCRF index were treated as dichotomous variables 
and differences between male and female physicians 
and between surgeons/anesthesiologists versus other 
specialties were assessed using c2 analyses without Yat-
es correction. The differences among the physicians 
with regard to individual job stressors, the OSI aspects 
as well as the total OSI were evaluated with 2-way anal-
ysis of covariance (ANCOVA). The between group fac-
tors were gender and surgeons/anesthesiologists versus 
other specialties, and age was treated as a covariate.  

Testing was then performed to identify job stressors 
that were associated with the outcome variable: low 
lifestyle-related risk among the surgeons/anesthesiolo-
gists and among the physicians of other specialties. 
This stratified analysis was done using ANCOVA, with 
age as a covariate. STATISTICA software was used 
throughout. 

Results

The participation rate in the study was over 90%, 
as we previously reported [11,12]. Table 2 presents the 
sociodemographic characteristics and lifestyle relat-
ed risk for cancer and IHD.  The male physicians had 
a significantly higher BMI and more of them con-
sumed alcohol daily than the female physicians. The 
BMI was significantly lower among the surgeons/an-
esthesiologists compared to other physicians. No in-
teraction effects were found between physician group 
and gender. There were no significant between group 
differences in the outcome variable, low LRCRF. 

The OSI aspects and total OSI scores are shown in 
Table 3. The surgeons/anesthesiologists had signifi-
cantly higher scores for underload, high demand, strict-
ness, noxious exposures and threat avoidant vigilance, 
as well as for total OSI. High demands, threat avoidant 
vigilance and total OSI scores were significantly higher 
among the male physicians. No interaction effects were 
found between physician group and gender.   

We identified the following modifiable job stressors 
that contributed to the higher demand scores among 
the surgeons/anesthesiologists compared to other phy-
sicians: long work hours: F = 4.81, p = 0.03 and night 
shift work: F = 22.7, p = 0.000004, adjusting for age 
and gender as covariates.  Extent of exposure to emo-
tionally-disturbing occurrences was identified as a po-
tentially modifiable job stressor contributing to the 
higher burden of threat avoidant vigilance among the 
surgeons/anesthesiologists compared to other physi-
cians, F = 5.2, p = 0.02, adjusting for age and gender as 
covariates.  

The top panel of Table 4 shows that for the sur-
geons/anesthesiologists, lower night shift work scores 
were significantly associated with low lifestyle-related 
cancer or cardiovascular risk. In gender-stratified anal-
ysis, this association was significant among the female 
surgeons/anesthesiologists (F=4.69, p=0.039). Howev-
er, this association was not statistically significant 
among the male surgeons/anesthesiologists, among 
whom only three had a low LRCRF.  



Among the physicians in other branches, a lower 
total OSI score showed a significant association with 
LRCRF, as seen in the bottom panel of Table 4. In gen-
der-stratified analysis, this association was significant 
among the female physicians in the other branches 

(F=7.51, p=0.008). However, this association was not 
statistically significant among the male physicians in 
other branches, among who only five had a low 
LRCRF.  
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Table 2. Lifestyle-related cancer or cardiovascular risk factors and other characteristics of the 4 groups of physi-
cians (University Clinical Center of Vojvodina)
Tabela 2. Faktori rizika uslovljeni lošim životnim navikama za nastanak malignih i kardiovaskularnih obolje-
nja i sociodemografski podaci kod 4 grupe lekara (Klinički centar Vojvodine)

Male physicians
Lekari muškog pola

Female physicians
Lekari ženskog pola

Significant effect 
Statistički 

značajan nalaz
· Surgeons or

anesthesiologists 
group

Hirurzi/
anesteziolozi    
· Gender Pol

P level if 
< 0.05

Nivo zna-
čajnosti 
ukoliko 

P < 0.05

Surgeons or
anesthesiolo-
gists group

Hirurzi/
Anesteziolozi

N = 24

Other branches
Ostale 

specijalnosti
N = 58

Surgeons or
anesthesiolo-
gists group

Hirurzi/
anesteziolozi

N = 32

Other branches
Ostale 

specijalnosti
N = 77

x–   ± σ
(Range/Op-

seg)
x–   ± σ

(Range/Opseg)
x–   ± σ

(Range/Op-
seg)

x–   ± σ
(Range/Opseg)

Age/Starosti 48.8±7.0
(37–60)

49.0±7.5
(35–60)

45.8±8.4
(35–60)

49.9±5.7
(35–60)

NS  

Length of service as a physi-
cian/Radni staž kao lekara 
1 = < 10 y godina
2 = 10 – 19 y/godina
3 = 20 – 29 y/godina
4 = 30 y/godina

 2.7±0.9
(1–4)

 2.7±0.9
(1–4)

2.5±1.0
(1–4)

2.9±0.7
(1–4)

 NS 

Body mass indeks
Indeks telesne težine

 27.2±3.0
(22.0–34.6)

27.6±3.0 
(22.5–37.0)

23.4±2.8
(18.0–29.4)

25.5±4.1
(18.0–37.2)

· Surgeons or
anesthesiologists 

group
Hirurzi/

anesteziolozi 
· Gender/Pol

0.03

0.000
N (%) N (%) N (%) N (%)

Current smoker  
Sadašnji pušač 9 (37.5%) 14 (24.1%) 13 (40.6%) 22 (28.6%) NS

Heavy smoker (>20/day)
Strastven pušač 
(>20 dnevno)

4 (16.7%) 5 (8.6%) 4 (12.5%) 6 (7.8%) NS 

Body mass indeks <28
Indeks telesne težine <28 8 (33.3%) 21 (36.2%) 3 (9.4%) 18 (23.4%) · Gender Pol 0.01

Daily alcohol consumption
Svakodnevno uzimanje 
alkohola 

8 (33.3%) 23 (39.7%) 1 (3.1%) 5 (6.5%) · Gender Pol 0.000

Regular physical activity  
(≥ once/week)
Redovne fizičke aktivnosti 
(≥ jednom nedeljno)

9 (37.5%) 18 (31.0%) 10 (31.3%) 15 (19.5%) NS 

Low LRCRF/Niski RFLZN 3 (12.5%) 5 (8.6%) 7 (21.9%) 8 (10.4%) NS 
Analysis of variance, with 2 between group factors (physician group & gender) for age, lenght of service as a physician and body mass 
index/Urađena je analiza varijanse sa 2 faktora (vrsta lekara i pol) za godine starosti, radni staž kao lekar i indeks telesne težine; c2 

analyses performed for the remaining variables/Urađen je c2 test za ostale promenljive
Low LRCRF= lifestyle-related cancer or cardiovascular risk factors, defined as: not a current smoker, BMI < 28, regular recreational 
physical activity and no daily alcohol consumption/Niski RFLZN = nizak nivo faktora rizika za nastanak malignih i kardiovaskularnih 
oboljenja uslovljenih lošim životnim navikama t.j. nepušač, indeks telesne težine < 28, redovna fizička aktivnost, neuzimanje alkohola 
svakodnevno; σ = standard deviation/standardna devijacija; NS = statistically non-significant/statistički bez značajnosti (P ≥ 0.05)  
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Discussion

As hypothesized, the mean total OSI scores 
among the surgeons and anesthesiologists were sig-
nificantly higher than those of the physicians in other 
profiles. The significance level was maximal. This 
indicates that the overall burden of job stressors is 
much heavier for surgeons and anesthesiologists. 
Many of the standard deviations were also smaller 
and the ranges narrower. Notably, the minimum val-
ues of the total OSI scores were well over 10 points 
higher among the surgeons and anesthesiologists.   

It was not only the high demand and threat avo-
idant aspects that were significantly higher among the 
surgeons and anesthesiologists, as hypothesized. This 

was also the case for the underload, stric tness and 
noxious exposures aspects. For nearly all of these as-
pects, the standard deviations were smaller and the 
minimum values higher. These findings reflect not 
only the urgent nature of the work, but also heavier 
exposures to physical and chemical noxins, more com-
plex task performance, stricter requirements for signal 
detection, fixed body position, the need to maintain 
maximally high vigilance and more frequent encoun-
ters with trauma and other visually disturbing scenes, 
inter alia. Taken together, these findings are consistent 
with the fact that a large number of the stressors faced 
by surgeons and anesthesiologists are integral to their 
work profile per se and that the possibilities for readily 
implementable modifications are rather limited.  

Table 3. The aspects and total OSI among the 4 groups of physicians (University Clinical Center of Vojvodina)
Tabela 3. Aspekti i ukupan indeks profesionalnog stresa kod 4 grupe lekara (Kliničkog centra Vojvodine)
OSI Aspect
Aspekti indeksa 
profesionalnog stresa

Male physicians
Lekari muškog pola

Female physicians
Lekari ženskog pola

Significant effect 
Statistički 

značajan nalaz
· Surgeons or

anesthesiologists group
Hirurzi/

anesteziolozi    
· Gender/Pol

P level if 
< 0.05
Nivo 

značajno-
sti ukoliko 
P < 0.05

Surgeons or
anesthesiolo-
gists group

Hirurzi/
anesteziolozi

N = 24

Other bran-
ches

Ostale 
specijalnosti

N = 58

Surgeons or
anesthesiolo-
gists group

Hirurzi/
anesteziolozi

N = 32

Other bran-
ches

Ostale 
specijalnosti

N = 77

x–   ± σ
(Range/Op-

seg)

x–   ± σ
(Range/Op-

seg)

x–   ± σ
(Range/Op-

seg)

x–   ± σ
(Range/Op-

seg)

Underload 
Podopterećenje

3.7±1.4
(0–6)

3.3±1.2
(0–6)

3.8±0.9
(2–6)

3.4±0.8
(1–5)

· Surgeons or
anesthesiologists group
Hirurzi/anesteziolozi    

0.006

High demand
Visoki zahtevi

32.0±3.5
(18–34.8)

26.4±4.6
(16.5–34.3)

29.7±3.5
(17.8–34)

24.7±4.9
(15.8–33.5)

· Surgeons or
anesthesiologists group
Hirurzi/anesteziolozi 

· Gender/Pol

0.000
0.003

Strictness
Ograničenja 

16.3±2.4
(9–19.5)

13.2±2.7
(6.3–19)

16.4±2.1
(11.8–8.5)

13.7±2.7
(6–18)

· Surgeons or
anesthesiologists group
Hirurzi/anesteziolozi    

0.000

External time pressure
Spoljašnji vremenski 
pritisak

7.8±1.1
(5–9.5)

7.8±1.3
(5–10)

8.3±1.4
 (4.5–10)

7.7±1.2
(5–10) NS

Noxious exposures
Izloženost noksama

4.6±1.3
(3–7)

1.1±1.3
(0–5.5)

3.8±1.4
(1.5–7.5)

1.1±1.2
(0–5)

· Surgeons or
anesthesiologists group
Hirurzi/anesteziolozi    

0.000

Threat avoidant 
 vigilance
Izbegavanje opasnosti

10.9±2.4
(6–16)

9.9±2.8
(4–15.5)

9.9±1.7
(5.5–13.5) 

8.4±2.5
(4–16) 

· Surgeons or
anesthesiologists group
Hirurzi/anesteziolozi 

· Gender/Pol

0.003
0.002

Conflict/uncertainty
Konflikti/neizvesnost

14.4±2.1
(10.5–18.5)

13.5±2.5
(8.5–18.5)

14.2±2.2
(9.5–18) 

14.3±2.6
(8.5–22) NS

Total OSI
Ukupan indeks profe-
sionalnog stresa

89.8±8.0
(67–98.5)

75.2±10.2
(52.8–93.3)

86.1 ± 9.2
(63.3–101.3) 

73.3±10.7
(46.8 – 103.3)

· Surgeons or
anesthesiologists group
  Hirurzi/anesteziolozi 

· Gender/Pol

0.000
0.047

Analysis of covariance, with 2 between group factors (physician group & gender) adjusted for age./Urađena je analiza kovarijanse sa 2 
faktora (vrsta lekara i pol) korigovano za starost; OSI = occupational stress index/indeks profesionalnog stresa; σ = standard deviation/
standardna devijacija; NS = statistically non-significant/statististički bez značaja P ≥ 0.05



Of the more readily modifiable job stressors faced 
by surgeons and anesthesiologists, mean scores for 
long work hours, nightshift work and extent of expo-
sure to emotionally disturbing occurrence were found 
to be significantly higher compared to the other physi-
cians. It was night shift work that differed most mark-
edly between the two groups. Of greatest importance 
for the present study, nightshift work score was identi-
fied as a significant multivariate correlate of lifestyle-
related cancer/CVD risk factor status, LRCRF. Name-
ly, the likelihood that a surgeon or anesthesiologist is a 
non-smoker, not overweight, not consuming alcohol 
every day and engaging regularly in recreational phys-
ical activity appears to be related to conditions of 
nightshift work. In the specific OSI for physicians, the 
nightshift work score reflects not only the frequency 
of night call but also the free time before and after 
night call, as well as whether there is guaranteed re-
lief, so that the physicians can be certain that their pa-
tients will be cared for by other colleagues [23]. These 
conditions can be regulated quite easily through care-
ful attention and planning. The benefits of such meas-
ures for health professionals have been demonstrated 
with respect to biomarkers of cardiovascular risk 
[29,30]. It should also be emphasized that there are re-
ported associations between nightshift work among 
health professionals and risk of specific cancers, even 
after adjusting for life-style related risk factors [31,32]. 
There is also a well-established link between shift-

work and CVD [33,34], especially among women 
[35]. 

For the physicians in other branches, it was the to-
tal job stressor burden that showed a significant rela-
tion to LRCRF status. Since there are more potentially 
modifiable factors, interventions aimed at the LRCRF 
could be more flexibly developed, based upon actual 
conditions. It is our experience that interventions 
aimed at lifestyle-related risk fac tors are most success-
ful when coupled to amelioration of the overall job 
stressor burden, as reflected by the total OSI [36,37].  

It was among the female physicians in both groups 
that the associations between job stressors and LRCRF 
were most clearly demonstrated. However, the total 
OSI scores were significantly higher among the male 
physicians and though non-significant, percentually 
fewer male physicians were classified as having a low 
LRCRF. Thus, it may be that there was insufficient 
power in the present study to identify a gender-specific 
relation between work stres sors and LRCRF among 
the male physicians.  

Limitations of the Study
Since only actively working physicians were eli-

gible, there is a possible selection of those who were 
relatively healthy. This is likely to bias the results to-
wards the null [38]; therefore, the associations may 
have been underestimated. We used cutoff values for 
several of the lifestyle-related risk factors. This could 
possibly lead to non-differential misclassification, 
which could also bias the results towards the null [38]. 
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Table 4. Indicators of low lifestyle-related cancer or cardiovascular risk* among the two groups of physicians 
(University Clinical Center of Vojvodina)
Tabela 4. Indikatori niskog nivoa faktora rizika za nastanak malignih i kardiovaskularnih oboljena uslovljenih 
lošim navikama* kod dve grupe lekara (Kliničkog centra Vojvodine)

Surgeons or anesthesiologists/Lekari specijalisti hirurzi i anesteziolozi

Analysis of Covariance
Analiza Kovarijanse
F = 4.19  
p =0.046
(Adjusted for age)/(korigovano za starost)

Number
Broj lekara

OSI Night Shift Work Score
Nivo opterećenja noćnim radom

prema indeksu profesionalnog stresa

x–   ± σ
Low Lifestyle-Related Risk
Nizak nivo faktora rizika uslovljenih 
lošim navikama

Yes/Da 10 1.25±0.87

No/Ne 46 1.70±0.55
Physicians in other branches (Other than surgeons or anesthesiologists)

Lekari drugih specijalnosti (lekari koji nisu hirurzi ili anesteziolozi)

Analysis of Covariance/Analiza Kovarijanse
F = 4.19  
p =0.046
(Adjusted for age)/(korigovano za starost)

Number
Broj lekara

Total OSI score
Ukupan indeks profesionalnog stresa

x–   ± σ
Low Lifestyle-Related Risk
Nizak nivo  faktora rizika uslovljenih 
lošim navikama

Yes/Da 13 68.2±10.3

No/Ne 122 74.8±10.3

*Low life-style related cancer or cardiovascular risk factors, defined as: not a current smoker, BMI < 28, regular recreational physical 
activity and not consumption of alcohol daily
*Niski faktori rizika za nastanak malignih i kardiovaskularnih oboljena uslovljenih lošim navikama definisani kao: nepušač, indeks te-
lesne težine < 28, redovne fizičke aktivnosti, neuzimanje alkohola svakodnevno
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On the other hand, since the present study is cross-sec-
tional, inferences about the temporal nature of observed 
associations should be made with caution. 

There has been some time lag since the data were 
collected. However, in our clinical judgment, this is 
unlikely to have affected the findings. 

The above-mentioned insufficiency in the power is 
another limitation of the present study, and under-
scores the need for replication. Randomized interven-
tion trials in which the work stressors are ameliorated 
would be a practical way to further examine their etio-
logic association with the evaluated risk behaviors, 
and at the same time test the efficacy of prevention 
strategies.  

Conclusion

Surgeons and anesthesiologists face a heavier work 
stressor burden than physicians in other profiles. Rela-

tively fewer of the job stressors are amenable to amel-
ioration. Among the more readily modifiable stressors 
in the work environment of surgeons and anesthesiol-
ogists, nightshift work is identified for its adverse im-
pact upon lifestyle-related risk of cancer and cardio-
vascular disease. The conditions of nightshift work 
should therefore be a specific target of interventions 
aimed at lowering this risk among surgeons and an-
esthesiologists. Among physicians in other profiles, 
our results demonstrate a deleterious relation between 
the overall job stressor burden per se and lifestyle-re-
lated risk of cancer and cardiovascular disease. This 
suggests the need and possibility for broader interven-
tion strategies in which the work environment and risk 
behaviors are targeted. Lifestyle-related risk of cancer 
and cardiovascular disease is very high among physi-
cians working at the Novi Sad University Hospital. 
This underscores the urgent need for preventive meas-
ures among physicians in this high-risk region.
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