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Abstract- Breast cancer is the most common malignancy in women in many parts of the world. The
risk factors for breast cancer cover a broad range of conditions, from age to complex genetic alterations.
Present data is showing an increase in the annual incidence rates of disease and it is ranked as the first
recorded malignancies among Iranian women after 1999. To study the association of reproductive and
non reproductive factors with breast cancer among women with age group 30-75 years residing in urban
area of Yazd city, Iran, this community based case-control study was carried out. A total of 160 subjects
including 80 cases and 80 community controls were studied. Age was matched for both the case and
control groups. Association of various kinds of risk factors with breast cancer was studied using odds
ratios with 95% confidence intervals through both the univariate and multivariate analysis. The findings
based on multivariate analysis showed that being employment in outdoor jobs, positive familial history
of breast cancer amongst the first grades, early onset of the first menstruation cycle (< 13 ys.), delayed
age of the first marriage (> 19 ys.), less number of live children (< 3) and less duration of breastfeeding
(<2 ys.) were significantly associated with breast cancer. However, consumption of OCPs was found to
be a protective factor for breast cancer. Our study showed that the role of reproductive factors in the
causation of breast cancer was more important than in other factors like socio-economic, psychological,

behavior and nutritional factors.
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INTRODUCTION

Breast cancer is the most common malignancies in
women in many parts of the world including one-
third of all cancers. It is the second cause of the
death in females created by cancers followed by lung
malignancy (1). The cancer has multi- factor
etiology and is one of the most widely studied
tumors in terms of its determinants. Epidemiological
studies and basic research have identified a series of
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conditions that can predispose women to breast
cancer. Such research is crucial to knowledge of the
tumor biology and to identify risk factors and
especially habits that can be altered or controlled in
the attempt to decrease the number of new cases or
deaths from the disease (2, 3). The risk factors for
breast cancer cover a broad range of conditions,
from age to complex genetic alterations. In addition
to age, first degree family history is probably the
most widely acknowledged and scientifically proven
risk factor. Nevertheless, aspects in the woman’s
hormonal and childbearing history show evidence of
association between the disease and early menarche,
late menopause, nulliparity, late first gestation, and
consumption of oral contraceptive pills (2-6).



Environmental characteristics such as diet, body
weight, exposed to X-ray and being smoker (7) have
also been extensively investigated in the etiology of
breast cancer. Studies conducted in populations from
countries in which the incidence is low and who
immigrated to high-incidence countries have
demonstrated that descendents begin to present an
incidence similar to the country where they are
residing, raising the hypothesis that hormonal,
reproductive, and environmental factors are as
important as genetic factors and probably account
for the variation in rates between different locations
(8, 9). 21.4% of all reported malignancies among
Iranian women are attributed to breast cancer where
the concurrent crud incidence rate of disease is 22.4
per 100,000 female.

Present data is showing an increase in the annual
incidence rates of disease and it is ranked as the first
recorded malignancies among Iranian women after
1999 (10). Since there was no evidence in relation to
the different views of breast cancer in Yazd
province, L.R. of Iran, the present study is an attempt
to explore the disease risk factors among women
with age group 30-75 years residing in urban area of
Yazd city through a retrospective case-control
strategy.

MATERIALS AND METHODS

The present community based case-control study
was carried out on the women age group 30-75 years
residing in the urban areas of Yazd city from
February 2006 to December 2006.

A total of 80 female cases with breast cancer
were consecutively selected from different clinical
centers involved in the diagnostic and treatment of
disease. 80 healthy controls also were selected from
community of Yazd city according to an initial
analysis of cases as per their place of residence.
Cases were defined as female subjects with age
range 30 to 75 years, survivors of a new breast
cancer confirmed by pathological evidences, residing
in the urban area of Yazd city and referring to
centers for the diagnostics or treatment of cancers.
The same number of controls also were drawn from
neighborhood place of cases. Using appropriate
formula and considering a confidence level of 95%
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and study power of 80%, a total of 160 Study
subjects including 80 Cases and 80 community
controls were studied. We obtained informed
consent from all participants.

The tool of enquiry was a pretested-precoded
questionnaire administered to both the case and
control groups. Age was matched for both the case
and control groups (with an interval of + 2 years).
Informed consent was obtained from cases and
controls. Association of socio-economic factors,
reproductive characteristics, psychological-behavior
factors and nutritional habits with disease was
studied using conditional and unconditional Logistic
Regression to calculate Odds ratios (ORs) and 95%
confidence intervals (ClIs).

RESULTS

Mean + SD age of cases and controls was 48.9 + 9.7
and 49.1 + 9.8 years respectively (range 31-74) and
median of age variable in total subjects was 48 years.
The obtained results of Univariate Logistic
Regression analysis based on Odds ratios and 95%
confidence interval for each of breast cancer factors
have been shown in table 1. In this study, employed
women had a chance of approximately three times
more getting cancer than unemployed women (95%
ClI= 1.34-6.37). The similar risk times of disease was
seen in women giving an overall positive familial
history of breast cancer than that in women without
the history (95% Cl= 1.34 -6.37).

However, the risk reduced to nearly two and half
times if there was the history in the individuals of
first grade of family. In our study, consumption of
oral contraceptive had a protective effect on breast
cancer where women with history of OCP (oral
contraceptive pills) using had approximately 40%
reduction in the probability of getting cancer (OR=
0.41 (95% CI= 0.20- 0.85).

The risk of disease among female subjects who had
an early onset of menstruation (< 12 years) increased
up to nearly seventeen times more than those with
onset of after 15 y. Compared to individuals with
menstruation age of 13 and 14 years, this significant
higher risk also was shown among aforesaid
females.
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Table 1. Reproductive and non-Reproductive characteristics of case & control groups along with OR (CI 95%)

Variable Cases vs. Controls
Case Controls OR (95% CI) P value
Marital status
Married 68(86) 72 (90) 1
Single 11 (14) 8 (10) 1.46 (0.5- 4.26) NS
Education
Tlliterate 20(25) 23(29) 1
Primary 26 (32.5) 19 (24) 1.57 (0.62-3.99)
middle 11 (13.5) 12 (15) 1.05 (0.34 -3.28) NS
High and intermediate 15 (19) 16 (20.5) 1.08 (0.39 - 3.01)
Graduate- post G. 8 (10) 9 (11.5) 1.02 (0.29 - 3.63)
Occupation
Housewife 47(59.5) 64 (81) 1
employment 32(40.5) 15 (19) 2.90 (1.34 -6.37) <. 01
Positive family history of breast cancer
Yes 17 (21.5) 5(6.5) 4.05 (1.30 - 13.37) <. 001
No 63 (78.5) 75 (93..5) 1
Relative grade of Positive family history of breast
cancer
First grade 20(25) 9(11.5) 2.40 (1.05-6.29) <.05
Second grade 8(10) 15(18.5) 0.57 (0.20 - 1.60)
None 52(65) 56(80) 1
Continuation of Menopause
Yes 53(66.3) 36(45) 240 (1.21-4.79) <.01
No 27 (33.7) 44(55) 1
History of OCP consumption
Yes 26 (32.9) 38 (47.5) 0.41 (0.20 - 0.85) <.01
No 53 (67.1) 42 (52.5) 1
Age of menstruation onset
<12 19 (23.8) 3(3.8) 16.89 (3.71-88.42)
13 31(38.3) 25 (31.2) 3.31(1.31-8.46) <.01
14 18 (22.5) 20 (25) 2.90 (1.20-6.70)
>15 12 (15.4) 32 (40) 1
Age of first marriage
<16 20 (25) 22 (27.4) 1
16-18 19 (23.7) 35 (43.8) 0.60 (0.24 — 1. 47) <.05
19-22 28 (35) 12 (15) 2.57 (1.31-7.07)
>22 13 (16.3) 11 (13.8) 3.24 (2.02-4.01)
Age of mother at first delivery
16 -18 22 (27.6) 41 (51.3) 1
19-22 32 (40) 25 (31.3) 2.39 (1.07 - 5.34)
>22 26 (32.5) 14 (17.5) 3.46 (1.40 - 8.69) <.01
Number of live birth
0-2 25 (31.6) 9(11.3) 22.2 (2.19-122.1)
3 31(39.2) 16 (20) 15.50 (1.67 - 111.2)
4 14 (17.7) 19 (23.7) 5.89 (0.60 — 22.45) .000
5-6 8 (10.2) 28 (35) 2.29 (0.22-56.3)
>6 1(1.3) 8(10) 1
Duration of breastfeeding (month)
0-12 11 (13.8) 4(5) 6.13 (1.55-26.02)
13-24 19 (23.8) 3(3.8) 14.11 ( 3.42 -67.39)
25-36 17 (21.3) 9(11.3) 4.21(1.48-12.2) .000
37-48 11 (13.8) 15 (18.8) 1.63 (0.59 — 4.55)
>48 22 (27.5) 49 (61.3) 1
Body mass Index
<25 17 (22.4) 35 (45.5) 1
25-29.9 22 (28.9) 26 (33.8) 1.74 (0.72 - 4.26) <.01
>30 37 (48.7) 16 (20.7) 476 (1.94-11.74)
History of Genital system surgery
Yes 43 (53.8) 30 (37.5) 1.98 (1.01 - 3.83) <.05
No 37 (46.2) 50 (62.5) 1
History of physical activity
Yes 13 (16.3) 33 (41.3) 1
No 67 (83.7) 47 (58.7) 3.62 (1.63 - 8.15) <.001
History of X-ray Exposure up to 30 years
Yes 15 (18.8) 5(6.3) 346 (1.10-11.6) <.05
No 65 (81.2) 75(93.7) 1
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Table 2. Effect of multiple breast cancer risk factors, modeled with logistic regression

Variable

Cases vs. controls

Coefficient

SE Adjusted OR (95% CI) P value

Occupation
Housewife (1)* —
Employment 1.28

Positive Family history of breast cancer
No (1)

Yes 1.74

Age of first menstruation
>13 ys.(1)
<13ys

OCP consumption 2.1
No (1)
Yes -

<19ys. (1)
>19ys. ----
Number of live birth 1.48
>3. (1)
<3
Duration of breastfeeding 2.03
<24 months
25-48 months 2.29
>48 months (1) .89

Age of first marriage -1.66

.64 3.61 (1.02-12.72) <.05

78 5.71 (1.22-26.58) <.05

.67 8.20 (2.18-30.78) <.01

.58 .18 (.06-.59) <.01

.58 4.41(1.41-13.76) <.01

.56 7.65(2.53-23.07) .000

79 9.95(2.08-47.49) <.01
79 2.45(.51-11.72) >.05

* = Reference category

In this study, delay in the age of the first marriage
and of the first delivery were found to be significant
risk factors for breast cancer where the odds of
getting cancer amongst these women increased
concomitant with increase in the age of the first
marriage and of the first delivery (2.5 < OR <3.5).
Other reproductive factors which were found to be
significantly different in case and control groups
were; number of live birth, duration of breastfeeding
and history of surgery in genital system.
Concomitant with increase in the duration of
breastfeeding, there was nearly seen a significantly
decrease in the chance of getting cancer. In the other
word, the odds of disease amongst women with
breastfeeding duration of < 36 months were from
more than 4 to 14 times higher than in women with
breastfeeding duration of > 48 months. Such a trend
was seen in respect with number of live birth so that
women with live birth number of > 3 had
significantly less chance of getting disease compared

with that one having live birth of < 3. No significant
difference was observed between women with live
birth number of 4 and 5-6 with women having > 6
live birth. There was seen an odds of approximately
two times more getting cancer amongst individuals
giving history of surgery in their genital system
compared to that one without this history (P < 0.05,
OR = 1.98, 95% CI= 1.01 — 3.83,). History of not
having regular leisure time physical activity and
history of exposure to X-ray up to 30 years were
other significant factors in our study where the
chance of taking disease amongst women with on
regular leisure time physical activity and women
giving history of exposure to X-ray within the first
three decades of live were nearly three and half
times higher than that in women giving history of
regular leisure time physical activity and women
with no history of exposure to X-ray. The last
significant risk factor observed in our study was
body mass index of > 30, which the frequency of
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women cases with this BMI score was significantly
higher than that in control group, consequently the
probability of taking breast cancer amongst women
with BMI > 30 was more than four and half times
higher than in women with BMI < 25 (P < 0.01,
OR=4.76,95% CIl = 1.94 — 11.74).

Step-wise regression analysis

Stepwise logistic regression analysis was carried out
for both continuous and categorical variables having
p-value less than .05 on the univariate analysis
(Table 3). Seventeen eligible variables were
considered for the model out of which 7 could
remain significant after adjusting with the other
factors. Being employment in outdoor jobs and
having a positive familial history of breast cancer
were those non-reproductive variables which in this
study could account for as predictors of breast
cancer. Controlling with the other factors, the chance
of getting disease among employed women was
more than three and half times higher than that in
households (P < 0.05). Similar significant
association was also seen between positive familial
history of breast cancer in the first grads and disease
on the model where women giving the history in
their first grade relatives had approximately eight
times more odds of getting cancer compared to those
with negative such a history. The frequency of early
onset of menstruation cycle (< 13 ys.), delayed age
of first marriage (= 19 ys.), having less number of
live children (< 3) and less duration of breastfeeding
(£ 2 ys.) among women cases was higher as
compared to controls where these main reproductive
variables were independently considered as breast
cancer risk factors on the model. The last significant
factor was related to OCP consumption where in
spite of previous variables, it was found to be a
protective factor for breast cancer on the multivariate
model (Table 3).

DISCUSSION

The Multivariate based findings of this community
based case-control study have introduced some of
the conditions as breast cancer risk factors among
women residing in the urban area of Yazd city, L.R.
of Iran. These factors were; to be employed, positive
familial history of breast cancer, no history of OCP

262 Acta Medica Iranica, Vol. 46, No. 3 (2008)

consumption, early onset of menstruation (< 12
years), delayed in the age of the first marriage,
number of live birth < 3, and duration of
breastfeeding < 36 months.

In our study, the results of multivariate analysis
showed that women involved in the outdoor jobs
were more at risk of breast cancer compared to
household women. This finding is accordance with
result of study carried out by Fathinajafi et al. where
they found that to be employing in outdoor
occupations and also duration of employment could
act as a significant predictor of breast cancer (11).
Various studies have showed that factors like age
and positive familial history of cancer play an
important role in the causation of disease (2, 11, 12).
In this study, marital status was not found to be
statistically significant predictor factor of disease on
the model, but other reproductive factors such as
delayed age of the first marriage (> 19 y), number of
live births < 3 and duration of breastfeeding < 36
months were those variables that were found to be
significantly associated with cancer on the logistic
model. This can be explained by the fact that
according to some documents there is a positive
interaction between delayed marital age and less
number of deliveries and of live births on the
establishment of breast cancer. Age variable was
matched for the both cases and controls but having a
positive familial history of cancer especially
amongst individuals of the first grade of family was
found to be a strong independent predictor factor for
disease on the model. It is said that compared to
other reproductive characteristics, the role of familial
history of cancer is a genius one in the causation of
disease and the protective effect of high number of
deliveries or live birth is not substantial in women
who give familial history of cancer (13). In this
study, early age of the first menstruation (< 13 y)
could act as an independent risk factor for cancer
based on multivariate analysis. This is accordance to
findings reported by other researchers (12, 14, 15).
However, some of authors like Becher et al. have
considered a protective role for age of the first
menstruation > 15 y against breast cancer in women
giving positive familial history of cancer (16).

Although the role of breastfeeding in the
causation of breast cancer is in an ambiguity
condition, but there has been considered a protective



effect for the number of live birth in the reduction of
caner rates. In our study the both factors were found
to be significantly associated with breast cancer
where women with live birth number of < 3 and
breastfeeding duration of < 24 months had high risk
of getting disease compared to who with higher
amounts of those factors. The similar findings were
also reported by other studies (12, 17). Becher et al.
believes that the higher number of pregnancies and
prolonged duration of breastfeeding have significant
effect on the reduction of breast cancer, however, it
is not as much as of which can neutral the hazardous
effect of genetic agents. The role of OCP
consumption on the breast cancer based on present
documents is controversial where some of the
reports consider no significant risk for the
consumption of these hormonal agents (18). On the
other hand, a number of studies have proven that
using of OCP before or after menopause can increase
chance of getting cancer (12, 19). In this study, the
use of oral contraceptive pills was found to be a
significant protective factor for the breast cancer on
the model. However, this protective effect may be
explained by the fact that duration of OCP
consumption has not been considered in this
investigation or it can be due to recall bias occurred
in this manner. Of course, in this study there was no
the possibility of assessment of the various
compounds of estrogen and progesterone separately,
resulting in not reaching to more precise findings. In
attention to beneficial effects of OCPs, however, it is
needed to carry out the more studies including
definite groups of patients to clear whether
consumption of these hormonal compounds increase
the risk of cancer or not. It has been examined that
obese women and those who without regular
physical activity have tendency to get breast cancer
(20) especially after recovering from disease, it can
influence long-term prognosis (21). In our study,
such women showed significant higher chance of
getting breast cancer as compared with those who
had regular leisure time physical activity and those
were in a normal body weight.

It is concluded that the role of reproductive
factors in the causation of breast cancer was more
important than in other factors like socio-economic,
psychological, behavioral and nutritional factors.
Therefore, it is suggested that the intervention
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programs should be focused on the marital and
reproductive status of Iranian women.

Acknowledgments

The study was supported in part by the research
credits of Deputy of Research Affairs, Shahid
Sadoughi University of medical sciences- Yazd,
Iran. The authors wish to thank all colleagues who
assisted for doing this work.

Conflict of interests
The authors declare that they have no competing
interests.

REFERENCES

1. Harrison. The textbook of principal of Internal
Medicine. 11th ed. USA: Braunwald Isselbacher
Petersdorf Wilson Martin Fauci; 1987. P. 837-838.

2. Mahon SM. Cancer risk assessment: conceptual
considerations for clinical practice. Oncol Nurs Forum.
1998 Oct; 25(9):1535-1547.

3. Departamanto de informatica do SUS. Informacoes de
saude. Estatisticas vitais- mortalidade e nacidos vivos,
1980 a 200. http:/ www.datasus. Gov.br / (accessed on
Apr /2004).

4. Azizi F. Textbook of Epidemiology and control of
common disorder in Iran. 2nd ed. Tehran: Khosravi
publisher; 2004. P. 201-204.

5. Bilimoria MM, Morrow M. The woman at increased
risk for breast cancer: evaluation and management
strategies. CA Cancer J Clin. 1995 Sep-Oct; 45(5):263-
278.

6. Meister K, Morgan J. Risk factors for breast cancer.
New York: American Council on Science and Health;
2000. http://www.acsh.org (accessed on Feb/2002).

7. Gammon MD, Hibshoosh H, Terry MB, Bose S,
Schoenberg JB, Brinton LA, Bernstein JL, Thompson
WD. Cigarette smoking and other risk factors in
relation to p53 expression in breast cancer among
young women. Cancer Epidemiol Biomarkers Prev.
1999 Mar; 8(3):255-263.

8. Aminisani N, Ghavamnasiri MR, Shamshirgaran SM,
Ehdaeivand F, Mohageri M. Association of
reproductive indicators with risk of breast cancer.
Journal of Medical Faculty of Meshed. 2007 June, 85:
307-312.

Acta Medica Iranica, Vol. 46, No. 3 (2008) 263



Breast cancer risk factors in an urban area

9. Kelsey JL. Breast cancer epidemiology: summary and
future directions. Epidemiol Rev. 1993;15(1):256-263.
10. Yavari P, Mosavizadeeh MA, Sadrolhefazi B,
Khodabakhshi R, Madani H, Mehrabi Y. Reproductive
characteristics and the Risk of Breast cancer: A case-
control study. Asian Pac J Cancer Prev. 2005 Jul-Sep;

6(3):370-375.

11. Fathinajafi T. To evaluate some of the breast cancer
risk factors amongst women in reproductive age group
residing in Mashed city 2002-2003. Journal of Medical
Faculty of Meshed. 2003, 76.

12. Kuru B, Ozaslan C, Ozdemir P, Ding S, Camlibel M,
Alagol H. Risk factors for breast cancer in Turkish
women with early pregnancies and long-lasting
lactation--a  case-control ~ study. Acta  Oncol.
2002;41(6):556-561.

13. Cummings SR, Lee JS, Lui LY, Stone K, Ljung BM,
Cauleys JA. Sex hormones, risk factors, and risk of
estrogen receptor-positive breast cancer in older
women: a long-term prospective study. Cancer
Epidemiol Biomarkers Prev. 2005 May; 14(5):1047-
1051.

14. Kelsey JL, Horn-Ross PL. Breast cancer: magnitude
of the problem and descriptive epidemiology.
Epidemiol Rev. 1993;15(1):7-16.

15. Jamshidiavanaki F. To assessment the association of
Breast Cancer with positive history of breast cancer in
the first grade family member in women patient
referred to selected hospital of Tehran University of
Medical Sciences. The Journal of Hayat. 1995; 14:35-
43.

264 Acta Medica Iranica, Vol. 46, No. 3 (2008)

16. Becher H, Schmidt S, Chang-Claude J. Reproductive
factors and familial predisposition for breast cancer by
age 50 years. A case-control-family study for assessing
main effects and possible gene-environment
interaction. Int J Epidemiol. 2003 Feb; 32(1):38-
48.

17. Mohammadi R. The predisposing breast cancer. The
quarterly Journal of Iranian nursing & midwifery.
2004; 26: 23-30.

18. Parkin DM, Bray FI, Devesa SS. Cancer burden in the
year 2000. The global picture. Eur J Cancer. 2001 Oct;
37 Suppl 8:54-66.

19. Rosenberg LU, Magnusson C, Lindstrom E, Wedrén
S, Hall P, Dickman PW. Menopausal hormone therapy
and other breast cancer risk factors in relation to the
risk of different histological subtypes of breast cancer:
a case-control study. Breast Cancer Res. 2006; Feb,
8(1):R11.

20. Consedine NS, Magai C, Conway F, Neugut AlL
Obesity and awareness of obesity as risk factors for
breast cancer in six ethnic groups. Obes Res. 2004 Oct;
12(10):1680-1689.

21. Saxton JM, Daley A, Woodroofe N, Coleman R,
Powers H, Mutrie N, Siddall V, Crank H. Study
protocol to investigate the effect of a lifestyle
intervention on body weight, psychological health
status and risk factors associated with disease
recurrence in women recovering from breast cancer
treatment [ISRCTN08045231]. BMC Cancer. 2006 Feb
9;6:35.



