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Abstract

Background/Aim. Ovarian cancer (OC) comprises 3% of
all cancers, but it is the fifth most common cause of cancer
death in women. The aim of this case-control study was to
determine the risk factors for OC in the female population of
Belgrade, Serbia. Methods. A total of 80 consecutive patients
were enrolled in the study between 2006 and 2008 in two na-
tional referral centers for OC in Serbia. The control subjects
were recruited during the regular gynecological check-ups in
the Public Health Center of the corresponding municipalities.
All the study participants were interviewed during their visits
to the above mentioned institutions by two physicians using
the same questionnaire. In order to analyze the influence of
specific exposure to the risk of the disease, we categorized
variables according to the cut-off values. Odds ratios (OR)
and 95% confidence intervals (95% CI) were calculated sepa-
rately for each variable using univariate conditional logistic
regression analysis. Results. There were no statistically sig-
nificant differences in educational level, years of schooling,
occupational and employment status between patients with
OC and women in the control group. Oral contraceptives use
and other contraceptive methods (condoms, mechanical
contraceptive devices) were highly statistically significantly
more frequent among women in the control group (OR =
0.2, 95% CI 0.1–0.7, p = 0.005; OR = 0.1, 95% CI 0.01–0.5, p
= 0.001, respectively). The patients with OC practiced sports
for 6.3 ± 2.1 years, and controls for 11.8 ± 9.9 years. Sport
and recreation activities were statistically significantly protec-
tive (OR = 0.2, p = 0.011; OR = 0.4, p = 0.019). Tea con-
sumption on daily basis had a highly statistically significat
protective effect (OR = 0.3, p = 0.001). Conclusions. Oral
contraceptives use and physical activity were independent
protective factors for OC in this study.

Key words:
ovarian neoplasms; risk factors; motor activity;
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Apstrakt

Uvod/Cilj. Karcinom ovarijuma ini 3% od svih karicnoma, i
zauzima 5. mesto me u naj eš im uzrocima smrti od karcino-
ma kod žena. Cilj ove studije bio je da se utvrde faktori rizika
od nastanka epitelijalnog karcinoma ovarijuma u ženskoj po-
pulaciji Beograda. Metode. Studija je izvedena u periodu od
2006. do 2008. godine. Ukupno 80 bolesnica iz dva tercijarna
centra u Beogradu sa dijagnozom epitelijalnog karcinoma ova-
rijuma uklju eno je u studijsku grupu. Kontrolnu grupu inile
su žene koje su dolazile na redovne godišnje ginekološke pre-
glede u domove zdravlja opština u kojima su živele. Podatke su
prikupljala dva lekara putem upitnika. U cilju procene uticaja
specifi ne izloženosti riziku od pojave bolesti, varijable su kate-
gorisane prema grani nim (cut-off) vrednostima. Unakrsni odnos
(odds ratio – OR) i 95% interval poverenja (95% IP) izra unava-
ni su za svaku varijablu pojedina no koriš enjem univarijantne
logisti ke regresije. Rezultati. Izme u grupe bolesnica i kon-
trole grupe nije postojala statisti ki zna ajna razlika u nivou ob-
razovanja, dužini školovanja, zanimanju i zaposlenosti. Oralni
kontraceptivi i druge metode kontracepcije (prezervativi, me-
hani ka kontraceptivna sredstva) bili su statisti ki visokozna-
ajno eš e koriš eni me u ženama u kontrolnoj grupi nego

kod bolesnica sa ovarijalnim karcinomom (OR = 0,2; 95% IP
0,1–0,7; p = 0,005 za oralne kontraceptive; OR = 0,1, 95% IP
0,01–0,5 p = 0,001 za druge metode kontracepcije). Ispitanice
sa ovarijalnim karcinomom bavile su se sportom u proseku 6,3
± 2,1 godine, dok je za one iz kontrolne grupe taj period u pro-
seku iznosio 11,8 ± 9,9 godina. Sport i rekreacija imali su statis-
ti ki zna ajan zaštitni efekat na nastanak ovog tumora (OR =
0,2, p = 0.011; OR = 0,4, p = 0,019, redom). Statisti ki visoko-
zna ajan zaštitni efekat imala je dnevna konzumacija aja (OR
= 0,3, p = 0,001). Zaklju ak. Upotreba oralnih kontraceptiva i
fizi ka aktivnost bili su nezavisni zaštitni faktori od nastanka
epitelijalnog karcinoma ovarijuma u našoj studiji.

Klju ne re i:
jajnik, neoplazme; faktori rizika; motorna aktivnost;
kontrola ra anja, sredstva.
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Introduction

Ovarian cancer (OC) comprises 3% of all cancers, but it
is the fifth most common cause of cancer death in women 1.
The 5-year relative survival rate ranges from 30% to 45%,
without significant improvement in the past years even
though the new methods in therapy have been used 2–4. The
highest incidence rates of OC have been registered in Scan-
dinavia, Eastern Europe and Canada, where it varies between
10 and 15 per 100,000 women 5. The lowest ones were found
in Asia (excluding Japan) and Africa, with less than 5 per
100,000 women 6. In Serbia, the standardized incidence rate
in 1999 was 9.7 per 100.000, while in 2005 it rose up to 11.5
per 100.000 7.

Risk factors for OC are still not well established. Age,
family history of OC, infertility treatment and assisted fer-
tilization, hormonal substitution in menopause, and obesity
are potential factors in favor of developing the OC 8, 9. Also,
it has been noted that nulliparous women have an increased
risk for OC 8, 10. On the other hand, it has been well defined
and quantified that the use of oral contraceptives decreases
the risk 6 as well as multiple pregnancies. In addition, tubal
ligation, hysterectomy and lactation are found to be protec-
tive factors, too 11.

Genetic factors also play an important role in the etiol-
ogy of this tumor. The mutation of genes BRCA-1 and
BRCA-2 in 17q are identified in two separate types of he-
reditary carcinomas. Another hereditary type of OC is found
in cancer family syndrome Lynch type 2 12. As for environ-
mental factors, it has been suspected that talc and asbestos
may influence the onset of the disease, due to the fact that
the highest incidence rates occur in highly industrialized
countries. Some migrant studies have shown that when
women from an undeveloped or developing country move to
industrialized country develop OC 10, while certain case-
control studies pointed out that high intake of animal fat, al-
cohol and smoking may increase the risk 13.

Regarding burden of OC in our country, official data
revealed it as the 7th most frequent cause of cancer-related
death as well as the 2nd most common cause in gynecologi-
cal cancer deaths in the Serbian female population 7. Fur-
thermore, recent investigation showed statistically significant
increase in OC mortality trend during the period 1976–
2007 14. Thus, the aim of this study was to determine the risk
factors for OC in the population of Belgrade (Serbia).

Methods

This case-control study included 80 consecutive pa-
tients treated and followed in the Department of Gynecology
and Obstetrics of the Clinical Center of Serbia and the Clinic
of Gynecology and Obstetrics "Narodni Front" in Belgrade,
between 2006 and 2008. Both of these hospitals are the na-
tional referral centers for OC in Serbia. All cases resided on
the territory of Belgrade and had histologically verified diag-
nose of epithelial OC. The control group consisted of 160
women, double matched according to age (± 2 years) and
municipality of residence. For the study period, the control

subjects were recruited during regular gynecological check-
ups in the Public Health Center in corresponding municipali-
ties. These women had no malignant tumors and/or hor-
mone-dependent problems. All women, in both groups,
signed the informed consent for the participation in the
study. The research was approved by the Institutional Re-
view Committee. Written informed consents were obtained
from the study participants.

All the study participants were interviewed during their
visits to the above mentioned institutions by two physicians
using the same questionnaire to collect demographic infor-
mation, as well as information regarding personal and family
history, lifetime residence, particular lifestyle (smoking, al-
cohol and coffee intake), occupational exposures to radiation
and chemicals, as well as reproductive history. Smokers were
defined as persons who reported everyday smoking during a
60-day period prior to completing the questionnaire. To as-
sess sport and recreation activities participants were asked if
they do moderate activities for at least 10 minutes at a time,
such as brisk walking, cycling, swimming, or any other ac-
tivity that causes some increase in breathing or heart rate. In
order to analyze the influence of specific exposure to the risk
of the disease, we categorized variables according to the cut-
off values. These values were determined based on the mean
(± SD) level of variables investigated in the control group.
All questions were referring to the 5-year period prior to the
diagnosis or the corresponding period for the controls. This
was supplemented and validated by an examination of the
medical records.

Odds ratios (OR) and 95% confidence intervals (95%
CI) were calculated separately for each variable using uni-
variate conditional logistic regression analysis. Variables that
were related to OC at a significant level of p < 0.05, entered
the final model of multivariate conditional logistic regression
analysis to evaluate their independent contribution to the
overall risk of OC.

Results

The average age of women in the study and the control
groups was 56.1 ± 10.8 years and 56.7 ± 10.6 years, respec-
tively.

Average income in patients was 245.52 ± 10.2 euros as
opposed to the control group, where it was around 534 ±
146.5 euros. Lower family income (  250 euros a month)
was statistically significant risk factor for OC, with OR = 2.5
(95% CI 1.4–4.3), p = 0.001. Also, the living space in the
study group it was in average 56.5 ± 23.0 m² while in the
control group was 64.3 ± 67.3 m², thus the calculated OR
was 2.0 (95% CI 1.1–3.6), p = 0.018, which was statistically
significant.

The characteristics of OC cases and controls regarding
education level and occupational history are presented in Ta-
ble 1. There were no statistically significant differences in
educational level, years of schooling, occupational and em-
ployment status between patients and the controls.

Considering the existing major chronic diseases in both
study groups, occurrence of cardiovascular (OR = 2.0, 95%
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CI 1.1–3.4, p = 0.015), gynecological (OR = 2.2, 95% CI
1.2–4.2, p = 0.015) and other chronic diseases (degenerative
rheumatic diseases and chronic obstructive pulmonary dis-
ease) was found statistically significantly more frequent in
women with OC (OR = 1.9, 95% CI 1.1–3.4, p = 0.025). The
most common benign gynecological disorders were myomas
and polyps of the uterus and condylomata.

Analysis of diseases in the family history showed that
only cardiovascular diseases were more frequently registered
in the study group compared to the controls (OR = 2.6, 95%
CI 1.5–4.1, p = 0.001).

There were no statistically significant differences be-
tween the OC patients and their controls in terms of mean

age at first menarche (OR = 1.5, 95% CI 0.7–3.4, p = 0.303),
lenght of menstrual cycle (OR = 1.5, 95% CI 0.6–3.7, p =
0.388) and its duration (OR = 1.1, 95% CI 0.5–2.8, p =
0.757). Statistically significant differences were not regis-
tered regarding the number of pregnancies (OR = 1.0, 95%
CI 0.6–1.8, p = 0.926) and the number of deliveries (OR =
0.7, 95% CI 0.3–1.6, p = 0.372). Less duration of breast-

feeding (5.7 ± 7.2 months vs 7.2 ± 4.9 months) was fre-
quently observed in the OC group than in the control group
(OR = 1.7, 95% CI 0.9–2.9, p = 0.082).

Oral contraceptives use and other contraceptive meth-
ods (condoms, mechanical contraceptive devices) was highly
statistically significantly more frequent among women in the
control group (OR = 0.2, 95% CI 0.1–0.7, p = 0.005; OR =
0.1, 95% CI 0.01–0.5, p = 0.001, respectively) (Table 2).
Hormone replacement therapy use was more frequent in the
control group without statistical significance. Hormone ther-
apy for any other reason including infertility treatment was
more frequent among the OC patients but also without a sta-
tistical significance.

Women in the case group smoked for on average, 23.5
± 8.9 years while in the control group 18.4 ± 6.8 years. The
mean number of cigarettes smoked per day was 23.1 ± 6.4 in
the OC group and 18.5 ± 6.4 among controls. Longer dura-
tion of smoking as well as higher  amount of cigarettes (per
day) were statistically significantly more frequent in the
study group in comparison to the controls (Table 3). Coffee

Table 1
Characteristics of the ovarian cancer cases and the controls regarding education level and occupational history

Variable Cases  (n = 80)
n

Controls (n = 160)
n

OR
(95% CI) p

Education
no/incomplete primary school
primary school
manufacturer
secondary school
superior school
university

4
8
4
32
20
12

1
10
9

95
19
26

0.6
(0.3–1.1)

0.064

Schooling (years)
 12
 13

48
32

109
51

0.7
(0.9–1.2)

0.161

Occupation
housewife
worker
administrator
professional

13
24
24
19

11
65
48
36

0.9
(0.5–1.7)

0.762

Employment status
employed
unemployed/retired

28
52

69
91

0.7
(0.4–1.2)

0.227

Duration of employment (years)
 27
 28

29
45

59
99

1.1
(0.6–1.9)

0.787

OR – odds ratios; CI – confidence intervals.

Table 2
Use of oral contraceptives and hormones

Variable Cases  (n = 80)
n

Controls (n = 160)
n

OR
(95% CI) p

Use of oral contracepties
yes
no

2
77

23
137

0.2
(0.1–0.7) 0.005

Use of other contraceptive methods
yes
no

1
78

23
135

0.1
(0.01–0.5) 0.001

Use of hormonal  supstitution therapy
yes
no

2
78

5
155

0.8
(0.1–4.8) 0.571

Hormonal treatement for any reason
yes
no

12
68

14
145

1.8
(0.8–4.2) 0.151

Hormonal therapy for infertility
yes
no

7
73

5
152

2.9
(0.9–9.5) 0.074

OR – odds ratios; CI – confidence intervals.
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intake was 5.6 times higher in women with OC (p = 0.023).
Longer period of coffee consumption was also statistically
more frequent in this group (OR = 3.8, p = 0.001). Tea con-
sumption on daily basis had a highly statistically significant
protective effect (OR = 0.3, p = 0.001).

Body height and body mass index (BMI) showed that
women in both groups did not differ in mass at the age of 18
(56.5 ± 5.3 kg vs 57.5 ± 7.7 kg, p = 0.340), nor within a 5-year
prior to their illness (71.2 ± 7.4 kg vs 71.0 ± 11.5 kg, p =

0.888). However, the average body height at the age of 18 was
statistically significantly higher among the OC patients (170.8
± 4.7 cm) compared to controls (168.4 ± 6.7 cm) (p = 0.007).

Sport and recreation activities of the study participants
are presented in Table 4. The patients with OC practiced
sports for 6.3 ± 2.1 years, and the controls for 11.8 ± 9.9
years. According to the results of our study, sport and rec-
reation activities were statistically significantly protective
(OR = 0.2, p = 0.011; OR = 0.4, p = 0.019). The women in

Table 3
Smoking and coffee consumption

Variable Cases  (n = 80)
n

Controls (n = 160)
n

OR
(95% CI) p

Smoking
yes
no

40
40

67
91

1.4
(0.8–2.3) 0.266

Years of smoking
21+

 20
31
7

29
37

5.6
(2.2–14.6) 0.001

Number of cigarettes smoked per day
 21
 20

20
20

13
54

4.1
(1.7–9.9) 0.001

Years of smokers for former smokers
 16
 17

11
6

11
13

2.2
(0.6–7.8) 0.236

Coffee consumption
yes
no

78
2

140
20

5.6
(1.3–24.5) 0.023

No. of cups per day
 3
 2

47
31

75
65

1.3
(0.7–2.3) 0.341

Years of coffee consumption
 21
 20

47
28

42
94

3.8
(2.1–6.8)

0.001

Tea consumption
every day
from time to time

13
66

49
79

0.3
(0.1–0.6) 0.001

*Current and former smokers; OR – odds ratios; CI – confidence intervals.

Table 4
Sports and recreation

Variable Cases  (n = 80)
n

Controls (n = 160)
n

OR
(95% CI) p

Practising sports
yes
no

3
76

26
134

0.2
(0.1–0.7) 0.011

Years of sport practise
 7
 6

2
1

18
7

0.8
(0.1–10.0) 0.847

Hours per week in sport practise
 5
 4

1
2

15
6

0.2
(0.1–2.6) 0.222

Recreational activities
yes
no

8
71

37
123

0.4
(0.1–0.8) 0.019

Intensity of physical activity
quite exhausting
energetic
moderate

2
4
74

9
17
132

0.5
(0.3–1.1) 0.080

Grading of professional activities regard-
ing physical effort*

quite hard
hard
average
standing
mostly sitting

0
3
24
8
22

10
7

63
25
51

0.3
(0.1–1.2) 0.090

Number of hours per day seated in leisure
 4
 3

46
32

61
75

1.8
(1.0–3.1) 0.048

*Quite hard, hard vs. average, standing, mostly sitting; OR – odds ratios; CI – confidence intervals.



Volumen 70, Broj 12 VOJNOSANITETSKI PREGLED Strana 1101

Gazibara T, et al. Vojnosanit Pregl 2013; 70(12): 1097–1102.

the control group were practicing sports for more years and
for more hours weekly than the cases, without a statistical
significance.

Additionally, women in the study group were seated for
4.1 ± 3.1 h per day during their working time while for the
women in the control group it was 4.6 ± 2.6 h (p = 0.366).
The average time in sitting position in their leisure was 3.4 ±
1.4 h in the study group as opposed to the control group,
where it was 4.0 ± 2.3 h (p = 0.033). A greater number of
hours in sedentary position was statistically significantly
more frequent in the study group than in the control one (OR
= 1.8, 95% CI 1.0–3.1, p = 0.048).

All variables related to OC at a significant level of p <
0.05 using univariate logistic regression analysis were in-
cluded in the model of multivariate logistic regression analy-
sis. According to multivariate analysis the following factors
were significantly negatively related to OC: oral contracep-
tive use (OR = 0.1, 95% CI 0.1–0.5, p = 0.009) and recrea-
tion activities (OR = 0.3, 95% CI 0.1–0.7, p = 0.007).

Discussion

In our case-control study conducted between 2006 and
2008 in Belgrade, Serbia, we included 80 OC patients and 160
controls. The results we found in this study indicate that the
use of oral contraceptives, as well as sports and recreation ac-
tivities statistically significantly decrease the risk of OC.

A strong evidence of negative association between oral
contraceptives use and the occurrence of OC has been re-
corded in a number of studies 15–19. Oral contraceptives have
a long-term favorable effect on the OC risk 20. Specifically,
this phenomenon occurs due to the reduction in estrogen lev-
els in the ovaries and prevention of the ovulation 15, 21. Even
a short-term oral contraceptive use has been reported to re-
duce the risk 22. Our results confirm this well-documented
and defined association.

Even though the relationship between physical activity
and the risk of hormone-dependent tumors (such as breast
and endometrium cancer) have been known 23–26, there is
only a small number of studies regarding the effect of exer-
cising on OC. The two studies in the US and China reported
a decreasing risk of OC among women who exercise some
kind of physical activity 27, 28. However, a Swedish prospec-
tive cohort study found no such evidence 29. Being a hor-
mone-dependent tumor, OC largely depends on oscilations of
estrogen. Physical activity affects adipose tissue by reducing
it, thus mobilizing hormone depots. Also, certain theories
suggest that very strenuous physical activity induces late
menarche, ammenorrhea and anovulatory cycles 30–32. In ad-
dition, some authors 19, 33 registered that older age at men-
arche has a protective effect upon OC, but our study did not
show any link between these two variables.

In a pooled analysis of case-control studies Ness et al. 34

found no association between the use of fertility drugs and
overall risk of OC which is in accordance with the results

obtained in our study. On the other hand, systematic review
and meta-analysis performed by Greise et al. 35 showed that
both menopausal estrogene and progestin therapies are the
risk factors for OC.

Many authors 15–19 have reported nulliparity to be
strongly associated with the ccurrence of OC, but in our
sample of patients no significant difference in parity between
the cases and the controls was found. Our patients also brest-
fed for shorter period. Moorman et al. 15 reported breast-
feeding to be protective factor for the occurence of OC. They
had lower family income and were of less educational level
which is in concordance with the findings of  El-Khwsky et
al. 16 in Egypt and Song et al. 18 in China, whereas Zhang et
al. 36 from the USA reported opposite results.

The women with OC were taller at the age of 18, but as
for BMI no relationship was established. Moorman et al. 15

registered body height and BMI of 35 and over to be the risk
factors for this tumor. Greer et al. 22 reported that women
who had greater both recent weight and weight at the age of
18 were at higher risk of OC. Beehler et al. 37 showed that
obese, premenopausal women have 2  times more chance of
developing OC. However, they have not recorded any asso-
ciation between BMI in postmenopausal women and OC,
which corresponds to our findings, that BMI does not carry
any risk of this disease.

Smoking is often associated with many types of can-
cers 33 and our research confirmed that the cases smoke more
than their controls. However, controls drank more tea and
coffee on daily basis. Data on this issue in literature is con-
troversial. Some studies 18, 36 have shown protective effect of
the green tea, as opposed to black tea. Our study did not di-
vide teas into categories. And that neither caffeinated or de-
caiffenated coffees were associated with the risk of OC,
which opposes to our findings 18.

One can criticize that the recall bias may have influ-
enced the results in this case-control study and the size of our
study groups. In addition, population controls may have been
more appropriate and therefore our study is certainly subject
to selection bias. In the present research we did not look for
specific dietary patterns of our patients, even though certain
articles suggest micronutrients such as calcium, vitamin E
and beta-carotene have protective effect upon occurrence of
OC 38, 39 and that meat and fat are associated with an in-
creased risk of OC 40.

Conclusion

Based on data obtained in our study, oral contraceptives
use and physical activity are independent protective factors
for OC. Overall, this is the first epidemiological study on risk
factors for this cancer in our country. In future, attention
should be paid on finding a larger sample, which would se-
lect participants throughout the country, not only from one
major center (Belgrade) and broaden the scope of the spe-
cific questionnaire.
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