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The aim of this study was to investigate a possible association of
breast cancer occurrence in women with their breastfeeding
experience. A matched case-control study was conducted in
Kragujevac, Serbia. A total of 382 women (191 cases with breast
cancer and 191 controls) were interviewed, but the data were
explored on breastfeeding and breast cancer only among parous
women (339 women). Logistic regression was used to calculate
odds ratios (ORs) as estimates of the relative risk of breast cancer.
Compared with controls, significantly more cases ever breastfed
[adjusted OR (ORadj) = 2.90, 95 percent confidence interval (95
percent CI) 1.02–8.22], breastfed all their children (ORadj = 2.93;
95 percent CI 1.03–8.29), and had longer lifetime duration of
breastfeeding (ORadj = 3.44, 95 percent CI 1.15–10.24 for 13 or
more months). In comparison with controls, significantly more
cases breastfed at first birth (ORadj = 3.17, 95 percent CI 1.36–
7.37). Breast cancer risk increased if first breastfeeding occurred at
an older age (p for trend = .042) and with longer duration of
breastfeeding (p for trend = .037). Our study is one of the few in
which breastfeeding was found to be a risk factor for breast cancer.
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association was observed among women without a family history of breast
cancer (Stuebe et al. 2009). Compared with parous women who never
breastfed (Beaber et al. 2008), those who breastfed had a reduced risk of
ductal carcinoma, but not lobular or ductal-lobular carcinoma, which
suggests that ductal carcinoma has distinct risk factors differing from lobular
and ductal-lobular carcinoma.

Some authors (Becher, Schmidt, and Chang-Claude 2003; Coogan et al.
1999; Freudenheim et al. 1997; Kim et al. 2007; Lee et al. 2003; Nemesure et al.
2009; Okobia et al. 2005; Oran et al. 2004; Rao, Ganesh, and Desai 1994; Sezer
et al. 2011; Xu et al. 2012; Yu et al. 2012; Zheng et al. 2001) have found no
connection between breast cancer and history of breastfeeding. In some
studies breastfeeding has been found to be a risk factor for breast cancer
(Negri et al. 1996; Ulusoy et al. 2010).

The aim of this study was to investigate a possible association of breast
cancer occurrence in women with their breastfeeding experience.

METHODS

Study Sample

This hospital-based case-control study was performed in Kragujevac (a
city in Serbia with about 200,000 inhabitants) during the period January
2004–December 2005. The Clinical Center in Kragujevac, one of the four
medical institutions in the country, provides tertiary health care.

A “case” of breast cancer (191 patients) was defined as a woman
who had a newly diagnosed first primary breast cancer during the study
period. The data were collected from all women with breast cancer in
whom the diagnosis was evaluated by the Consilium for breast cancer at
the Center for Oncology and Radiology in the Clinical Center in Kraguje-
vac. During the period of our study, Serbia officially accepted recommen-
dations similar to Minimal Clinical Recommendations proposed by the
European Society for Medial Oncology (2001), which precisely proposed
rules for standard diagnostics of breast cancer. To confirm the diagnosis
of breast cancer, surgical biopsy of the breast and histopathologic exam-
ination of the sample were performed. The final pathological diagnosis
was made according to the World Health Organization classifications
(Tavassoli and Devilee 2003). The case group comprised women of all
ages (because neither the number of pre- nor post-menopausal women
was enough to allow separate analyses). The study group comprised all
patients (191 cases) with histologically confirmed breast cancer in the
study period (Ninkovic et al. 2012), the participation rate being 100
percent). No one refused to participate in the study.

The controls (191 participants) were individually matched to the
respective case by age (±2 years), time of hospital admittance, and place of
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Data Analyses

In the analysis of data, first descriptive statistics were computed to describe
the sample, and in bivariate analyses chi-square tests were used to determine
differences between cases and controls in key categorical characteristics and
risk factors, and t-tests were used to determine differences in continuous
measures. Multiple logistic regression was used to determine odds ratios
(ORs) with 95 percent confidence intervals (CI) while adjusting for all vari-
ables that were related to breast cancer in bivariate analyses at a p value of
<0.10 (menopausal status, abortion history, family history of breast cancer,
body mass index, alcohol use). Adjustment was also made on some other
variables, known from literature data as possible confounders for the associa-
tion between breastfeeding and breast cancer, although they did not differ
significantly between cases and controls in the present study (age, place of
residence, educational level, employment, age at menarche, oral contracep-
tive use, number of pregnancies, number of live births, age at first birth, and
tobacco use). Model fit was assessed by the Hosmer–Lemeshow test of good-
ness of fit and Cox and Snell’s and Nagelkerke’s Pseudo R square measures.
Tests for trends were based on the logistic regression models. Statistical
significance was considered when p < .050. All statistical analyses were
conducted using the Statistical Package for Social Sciences software (version
19.0, SPSS Inc., Chicago, IL, USA).

RESULTS

The case group and control group each consisted of 191 women. More than
80 percent of cases and controls were ≥50 years old (Table 1). The median
age of cases was 59 years (age range 35–80 years), and the median age of
controls was 58 years (age range 35–80 years). A total of 60.7 percent of
participants were from urban areas. About 60 percent had ≤8 years of school,
and about 50 percent were employed. Age and place of residence were
matched variables.

Cases and controls did not differ significantly in age at menarche, oral
contraceptive use, pregnancy, parity, number of live births, age at first birth,
menopausal status, tobacco use, and family history of breast cancer (Table 2).
Breast cancer was positively related to age at menopause (p = .0240), body
mass index (p = .012), and alcohol use (p = .029). History of abortions was
more frequent among the controls (p = .027).

Compared to controls, significantly more cases ever breastfed (p = .045),
breastfed all their children (p = .043), breastfed a greater number of children
(p < .05), and had longer lifetime duration of breastfeeding (p = .027)
(Table 3). In comparison with controls, significantly more cases breastfed
their first birth (p = 0.008) and for a longer period of time (p < .05), p for
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TABLE 2 Reproductive, Health, and Lifestyle Characteristics of Women With Breast Cancer
and Controls

Cases
(n = 191) No. (%)

Controls
(n = 191) No. (%) OR* 95% CI† p‡

Age at menarche
<13 years 42 (22.0) 35 (18.3) 1.00#

≥13 years 149 (78.0) 156 (81.7) 0.80 0.48–1.31 .373
Pregnancyb

No 18 (9.4) 13 (6.8) 1.00#

Yes 173 (90.6) 178 (93.2) 0.70 0.33–1.48 .351
Parityc

Yes 168 (97.1) 171 (96.1) 1.00#

No 5 (2.9) 7 (3.9) 0.73 0.23–2.34 .593
Number of live birthsc,d

0 5 (2.9) 7 (3.9) 1.00#

1 40 (23.1) 48 (27.0) 1.17 0.34–3.96 .805
2 97 (56.1) 95 (53.4) 1.43 0.44–4.66 .554
≥3 31 (17.9) 28 (15.7) 1.55 0.44–5.44 .494

Age at first birth (years)c,d

Never 5 (9.7) 7 (3.9) 1.00#

<25 132 (76.3) 134 (75.3) 1.38 0.43–4.45 .591
25–29 27 (15.6) 28 (15.7) 1.35 0.38–4.78 .642
≥30 9 (5.2) 9 (5.1) 1.40 0.32–6.11 .654

Menopausal status
Pre-/perimenopausal 37 (19.4) 29 (15.2) 1.00#

Postmenopausal 154 (80.6) 162 (84.8) 0.75 0.44–1.27 .280
Age at menopausee

≤51 years 100 (64.9) 124 (76.5) 1.00#

>51 years 54 (35.1) 38 (23.5) 1.76 1.08–2.88 .024
Abortion historyc,f

No 32 (18.5) 18 (10.1) 1.00#

Yes 141 (81.5) 160 (89.9) 0.50 0.27–0.92 .027
Family history of breast cancer
No 178 (93.2) 186 (97.4) 1.00#

Yes 13 (6.8) 5 (2.6) 2.71 0.95–7.77 .063
Body mass index
<25 kg/m2 64 (33.5) 88 (46.1) 1.00#

≥25 kg/m2 127 (66.5) 103 (53.9) 1.70 1.12–2.56 .012
Alcohol use
No 176 (92.1) 186 (97.4) 1.00#

Yes 15 (7.9) 5 (2.6) 3.16 1.13–8.88 .029
Tobacco use
Never 130 (68.1) 124 (64.9) 1.00#

Ever 61 (31.9) 67 (35.1) 0.87 0.57–1.33 .516

Abbreviations: *OR: odds ratio; †95 percent CI: 95 percent confidence interval; ‡p: probability value
(according to bivariate logistic regression analysis) indicates statistical significance of the difference
between cases and controls; #Reference category.
aThree of the cases never had intercourse; bAll pregnancies irrespective of their outcome; cOnly for
pregnant women; dOnly the women who ever gave live/still birth; eOnly for postmenopausal women;
fAny abortion (induced and spontaneous).
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Although the biological mechanisms underlying the protective effect of
the breastfeeding are still unknown, possible explanations are supported by a
number of complex changes that occur during breastfeeding (Clevenger 2003;
Faupel-Badger et al. 2010; Freudenheim et al. 1997; Gruenke et al. 1987;
Henderson et al. 1985; Mannello, Tonti, and Canestrari 2008; Patton et al.
1990; Petrakis et al. 1987; Russo et al. 2005): changes in prolactin and estrogen
levels during breastfeeding, differentiation of epithelial cells in the mammary
gland making it more resistant to carcinogenesis, the breast milk may protect
the breast tissue by excretion of fat-soluble carcinogens (e.g., toxic organo-
chlorines, cholesterol/3-epoxide) and by greater exposure to potentially pro-
tective agents (e.g., carotenoids), the delayed onset of ovulation, reduced
cumulative number of ovulatory menstrual cycles, an expression of transform-
ing growth factor-β, and negative growth factor in human breast cancer cells.

A biologic rationale why breastfeeding might pose a risk for breast cancer
is difficult to distinguish from the possible explanations for the protective role
of breastfeeding (Albrektsen, Heuch, Thoresen, and Kvåle 2006; Butt et al.
2014). Some authors suggest that prolactin plays a role as a growth factor in
the pathogenesis of breast cancer (Clevenger 2003). Today it is known that
breast tissue, both normal and malignant, is a significant source of autocrine
prolactin (Chen et al. 2012). Prolactin was higher in women who reported
insufficient versus sufficient milk production (Hietala, Olsson, and Jernström
2008). Women who use medication to stop milk flow at the time of the birth of
their infant are not at greater risk for breast cancer (Freudenheim et al. 1997).
Also, certain kinds of breast cancer (i.e., hormone-independent tumors) may
develop in an environment with low levels of estrogen/progesterone. The
tumors with high proliferation and histological grade III were associated, but
not strongly, with a relatively long duration of breastfeeding (Butt et al. 2014).
Also, during breastfeeding an engorgement and excretory duct obstruction
may occur, generating the structural changes in breast tissue, which may be
‘locus minoris resistentiae’ over a lifetime.

Also, the question remains as to what period of a woman’s life is breast
tissue more susceptible to the influence of various endogenous and exogen-
ous risk factors or protective factors: in utero, during puberty, during the first
pregnancy, during the first breastfeeding, or before or after menopause
(Bernstein 2002; Henderson et al. 1985; Tworoger et al. 2013). According to
the literature, in comparison with nulliparous women, women who have
pregnancies early have a decreased lifetime breast cancer risk (Kelsey,
Gammon, and John 1993). However, lifetime risk for breast cancer is
increased in women who had their first baby at the age of 30 years or
later (Albrektsen et al. 2006; Britt, Ashworth, and Smalley 2007; Lambe
et al. 1996; Trichopoulos et al. 1983). In women whose first full-term
pregnancy was at age 30+ years, the transient increase of breast cancer
risk was more pronounced and lasted for an additional 10 years (Rosner,
Colditz, and Willett 1994; Schedin 2006). In a recent meta-analysis, Ma et al.

788 M. Ilic et al.





assessing main effects and possible gene-environment interaction. International
Journal of Epidemiology 32: 38–48. doi:10.1093/ije/dyg003

Bernstein, L. 2002. Epidemiology of endocrine-related risk factors for breast cancer.
Journal of Mammary Gland Biology and Neoplasia 7: 3–15. doi:10.1023/
A:1015714305420

Boyle, P., and B. E. Levin (Eds.). 2008. World cancer report, 2008. Lyon: IARC Press.
Britt, K., A. Ashworth, and M. Smalley. 2007. Pregnancy and the risk of breast cancer.

Endocrine Related Cancer 14: 907–33. doi:10.1677/ERC-07-0137
Butt, S., S. Borgquist, L. Anagnostaki, G. Landberg, and J. Manjer. 2014. Breastfeeding

in relation to risk of different breast cancer characteristics. BMC Research Notes 7:
216. doi:10.1186/1756-0500-7-216PubMed PMID: 24708573

Chang-Claude, J., N. Eby, M. Kiechle, G. Bastert, and H. Becher. 2000. Breastfeeding
and breast cancer risk by age 50 among women in Germany. Cancer Causes
Control 11: 687–95. doi:10.1023/A:1008907901087

Chen, C.-C., D. B. Stairs, R. B. Boxer, G. K. Belka, N. D. Horseman, J. V. Alvarez, and
L. A. Chodosh. 2012. Autocrine prolactin induced by the Pten-Akt pathway is
required for lactation initiation and provides a direct link between the Akt and
Stat5 pathways. Genes & Development 26: 2154–68. doi:10.1101/gad.197343.112

Clevenger, C. V. 2003. Role of prolactin/prolactin receptor signaling in human breast
cancer. Breast Disease 18: 75–86.

Collaborative Group on Hormonal Factors in Breast Cancer. 2002. Breast cancer and
breastfeeding: Collaborative reanalysis of individual data from 47 epidemiologi-
cal studies in 30 countries, including 50302 women with breast cancer and 96973
women without the disease. The Lancet 360: 187–95. doi:10.1016/S0140-6736
(02)09454-0

Coogan, P. F., L. Rosenberg, S. Shapiro, and M. Hoffman. 1999. Lactation and breast
carcinoma risk in a South African population. Cancer 86: 982–89. doi:10.1002/
(ISSN)1097-0142

De Silva, M., U. Senarath, M. Gunatilake, and D. Lokuhetty. 2010. Prolonged breast-
feeding reduces risk of breast cancer in Sri Lankan women: A case-control study.
Cancer Epidemiology 34: 267–73. doi:10.1016/j.canep.2010.02.012

Enger, S. M., R. K. Ross, A. L. Paganini-Hill, and L. Bernstein. 1998. Breastfeeding
experience and breast cancer risk among postmenopausal women. Cancer
Epidemiol Biomarkers Prev 7: 365–69.

European Society for Medial Oncology. 2001. ESMO minimum clinical recommenda-
tions for diagnosis, adjuvant treatment and follow-up of primary breast cancer.
Annals of Oncology 12: 1047–48. doi:10.1023/A:1017448816215

Faheem, M., M. Khurram, I. A. Jafri, H. Mehmood, Z. Hasan, G. S. Iqbal, F. Maqsood,
and S. R. Jafri. 2007. Risk factors for breast cancer in patients treated at NORI
Hospital, Islamabad. J Pak Med Assoc 57: 242–45.

Faupel-Badger, J. M., M. E. Sherman, M. Garcia-Closas, M. M. Gaudet, R. T. Falk,
A. Andaya, R. M. Pfeiffer, X. R. Yang, J. Lissowska, L. A. Brinton, B.
Peplonska, B. K. Vonderhaar, and J. D. Figueroa. 2010. Prolactin serum levels
and breast cancer: Relationships with risk factors and tumour characteristics
among pre- and postmenopausal women in a population-based case-control
study from Poland. British Journal of Cancer 103: 1097–102. doi:10.1038/sj.
bjc.6605844

790 M. Ilic et al.

http://dx.doi.org/10.1093/ije/dyg003
http://dx.doi.org/10.1023/A:1015714305420
http://dx.doi.org/10.1023/A:1015714305420
http://dx.doi.org/10.1677/ERC-07-0137
http://dx.doi.org/10.1186/1756-0500-7-216
http://dx.doi.org/10.1023/A:1008907901087
http://dx.doi.org/10.1101/gad.197343.112
http://dx.doi.org/10.1016/S0140-6736(02)09454-0
http://dx.doi.org/10.1016/S0140-6736(02)09454-0
http://dx.doi.org/10.1002/(ISSN)1097-0142
http://dx.doi.org/10.1002/(ISSN)1097-0142
http://dx.doi.org/10.1016/j.canep.2010.02.012
http://dx.doi.org/10.1023/A:1017448816215
http://dx.doi.org/10.1038/sj.bjc.6605844
http://dx.doi.org/10.1038/sj.bjc.6605844


Freudenheim, J. L., J. R. Marshall, J. E. Vena, K. B. Moysich, P. Muti, R. Laughlin, T.
Nemoto, and S. Graham. 1997. Lactation history and breast cancer risk. Amer-
ican Journal of Epidemiology 146: 932–38. doi:10.1093/oxfordjournals.aje.
a009219

Gajalakshmi, V., A. Mathew, P. Brennan, B. Rajan, V. C. Kanimozhi, A. Mathews, B. S.
Mathew, and P. Boffetta. 2009. Breastfeeding and breast cancer risk in India: A
multicenter case-control study. Intternational Journal of Cancer 125: 662–65.
doi:10.1002/ijc.24429

Gao, Y.-T., X.-O. Shu, Q. Dai, J. D. Potter, L. A. Brinton, W. Wen, T. A. Sellers, L. H.
Kushi, Z. Ruan, R. M. Bostick, F. Jin, and W. Zheng. 2000. Association of
menstrual and reproductive factors with breast cancer risk: Results from the
Shanghai Breast Cancer Study. International Journal of Cancer 87: 295–300.
doi:10.1002/1097-0215(20000715)87:2<295::AID-IJC23>3.0.CO;2-7

Ghiasvand, R., E. S. Maram, S. Tahmasebi, and S. H. Tabatabaee. 2011. Risk factors for
breast cancer among young women in southern Iran. International Journal of
Cancer 129: 1443–49. doi:10.1002/ijc.25748

Gruenke, L. D., M. R. Wrensch, N. L. Petrakis, R. Miike, V. L. Ernster, and J. C. Craig.
1987. Breast fluid cholesterol and cholesterol epoxides: Relationship to breast
cancer risk factors and other characteristics. Cancer Research 47: 5483–87.

Henderson, B. E., R. K. Ross, H. L. Judd, M. D. Krailo, and M. C. Pike. 1985. Do regular
ovulatory cycles increase breast cancer risk? Cancer 56: 1206–08. doi:10.1002/
(ISSN)1097-0142

Hietala, M., H. Olsson, and H. Jernström. 2008. Prolactin levels, breast-feeding and
milk production in a cohort of young healthy women from high-risk breast
cancer families: Implications for breast cancer risk. Familial Cancer 7: 221–28.
doi:10.1007/s10689-007-9178-0

Huo, D., C. A. Adebamowo, T. O. Ogundiran, E. E. Akang, O. Campbell, A. Adeni-
pekun, S. Cummings, J. Fackenthal, F. Ademuyiwa, H. Ahsan, and O. I. Olopade.
2008. Parity and breastfeeding are protective against breast cancer in Nigerian
women. British Journal of Cancer 98: 992–96. doi:10.1038/sj.bjc.6604275

Ilic, M., H. Vlajinac, J. Marinkovic, and S. Vasiljevic. 2013. Joinpoint regression
analysis of female breast cancer mortality in Serbia 1991–2010. Women & Health
53: 439–50. doi:10.1080/03630242.2013.806388

Institute of Public Health of Serbia. 2011. Cancer incidence and mortality in Central
Serbia, 1999–2010. Belgrade, Serbia: Institute of Public Health of Serbia.

Katsouyanni, K., L. Lipworth, A. Trichopoulou, E. Samoli, S. Stuver, and D. Tricho-
poulos. 1996. A case-control study of lactation and cancer of the breast. British
Journal of Cancer 73: 814–18. doi:10.1038/bjc.1996.143

Kelsey, J. L., M. D. Gammon, and E. M. John. 1993. Reproductive factors and breast
cancer. Epidemiol Reviews 15: 36–47.

Kim, Y., J.-Y. Choi, K.-M. Lee, S. K. Park, S.-H. Ahn, D.-Y. Noh, Y.-C. Hong, D. Kang,
and K.-Y. Yoo. 2007. Dose-dependent protective effect of breast-feeding against
breast cancer among ever lactated women in Korea. European Journal of Cancer
Prevention 16: 124–29. doi:10.1097/01.cej.0000228400.07364.52

Kotsopoulos, J., J. Lubinski, L. Salmena, H. T. Lynch, C. Kim-Sing, W. D. Foulkes,
P. Ghadirian, S. L. Neuhausen, R. Demsky, N. Tung, P. Ainsworth, L. Senter,
A. Eisen, C. Eng, C. Singer, O. Ginsburg, J. Blum, T. Huzarski, A. Poll, P. Sun, and

Breastfeeding and Breast Cancer 791

http://dx.doi.org/10.1093/oxfordjournals.aje.a009219
http://dx.doi.org/10.1093/oxfordjournals.aje.a009219
http://dx.doi.org/10.1002/ijc.24429
http://dx.doi.org/10.1002/1097-0215(20000715)87:2%3C295::AID-IJC23%3E3.0.CO;2-7
http://dx.doi.org/10.1002/ijc.25748
http://dx.doi.org/10.1002/(ISSN)1097-0142
http://dx.doi.org/10.1002/(ISSN)1097-0142
http://dx.doi.org/10.1007/s10689-007-9178-0
http://dx.doi.org/10.1038/sj.bjc.6604275
http://dx.doi.org/10.1080/03630242.2013.806388
http://dx.doi.org/10.1038/bjc.1996.143
http://dx.doi.org/10.1097/01.cej.0000228400.07364.52


S. A. Narod, Hereditary Breast Cancer Clinical Study Group. 2012. Breastfeeding
and the risk of breast cancer in BRCA1 and BRCA2 mutation carriers. Breast
Cancer Research 14: R42. doi:10.1186/bcr3138

Kuru, B., C. Ozaslan, P. Ozdemir, S. Dinç, M. Camlibel, and H. Alagöl. 2002. Risk
factors for breast cancer in Turkish women with early pregnancies and long-
lasting lactation—A case-control study. Acta Oncologica 41: 556–61. doi:10.1080/
02841860214964

Lambe, M., C.-C. Hsieh, H.-W. Chan, A. Ekbom, D. Trichopoulos, and H.-O.
Adami. 1996. Parity, age at first and last birth, and risk of breast cancer: A
population-based study in Sweden. Breast Cancer Research and Treatment
38: 305–11. doi:10.1007/BF01806150

Lee, S. Y., M. T. Kim, S. W. Kim, M. S. Song, and S. J. Yoon. 2003. Effect of lifetime
lactation on breast cancer risk: A Korean women’s cohort study. International
Journal of Cancer 105: 390–93. doi:10.1002/(ISSN)1097-0215

Lipworth, L., L. R. Bailey, and D. Trichopoulos. 2000. History of breast-feeding in
relation to breast cancer risk: A review of the epidemiologic literature. Journal of
the National Cancer Institute 92: 302–12. doi:10.1093/jnci/92.4.302

Ma, H., L. Bernstein, M. C. Pike, and G. Ursin. 2006. Reproductive factors and breast
cancer risk according to joint estrogen and progesterone receptor status: A
meta-analysis of epidemiological studies. Breast Cancer Research 8: R43.

Mannello, F., G. A. Tonti, and F. Canestrari. 2008. Nutrients and nipple aspirate fluid
composition: The breast microenvironment regulates protein expression and
cancer aetiology. Genes and Nutrition 3: 77–85. doi:10.1007/s12263-008-0087-0

Nagata, C., T. Mizoue, K. Tanaka, I. Tsuji, A. Tamakoshi, K. Wakai, K. Matsuo, H. Ito,
S. Sasazuki, M. Inoue, S. Tsugane, and Research Group for the Development and
Evaluation of Cancer Prevention Strategies in Japan. 2012. Breastfeeding and
breast cancer risk: An evaluation based on a systematic review of epidemiologic
evidence among the Japanese population. Japanese Journal of Clinical Oncol-
ogy 42: 124–30. doi: 10.1093/jjco/hyr182

Negri, E., C. Claudia Braga, C. La Vecchia, F. Levi, R. Talamini, and S. Franceschi.
1996. Lactation and the risk of breast cancer in an Italian population. Interna-
tional Journal of Cancer 67: 161–64. doi:10.1002/(ISSN)1097-0215

Nemesure, B., S.-Y. Wu, I. R. Hambleton, M. C. Leske, A. J. Hennis, and Barbados
National Cancer Study Group. 2009. Risk factors for breast cancer in a black
population—The Barbados National Cancer Study. International Journal of
Cancer 124: 174–79. doi: 10.1002/ijc.v124:1

Newcomb, P. A., B. E. Storer, M. P. Longnecker, R. Mittendorf, E. R. Greenberg, R. W.
Clapp, K. P. Burke, W. C. Willett, and B. MacMahon. 1994. Lactation and a
reduced risk of premenopausal breast cancer. New England Journal of Medicine
330: 81–87. doi:10.1056/NEJM199401133300201

Ninkovic, S., V. Ninkovic, A. Cvetkovic, D. Cvetkovic, J. Nedovic, and B. Milosevic.
2012. Multifocal and multicentric breast cancer: Is breast conserving surgery
acceptable? Journal of BU ON.: Official Journal of the Balkan Union of Oncology
17(1): 38–45.

Okobia, M. N., C. H. Bunker, L. L. Lee, U. Osime, and E. E. Uche. 2005. Case control
study of risk factors for breast cancer in Nigerian women: A pilot study. East
African Medical Journal 82: 14–19. doi:10.4314/eamj.v82i1.9288

792 M. Ilic et al.

http://dx.doi.org/10.1186/bcr3138
http://dx.doi.org/10.1080/02841860214964
http://dx.doi.org/10.1080/02841860214964
http://dx.doi.org/10.1007/BF01806150
http://dx.doi.org/10.1002/(ISSN)1097-0215
http://dx.doi.org/10.1093/jnci/92.4.302
http://dx.doi.org/10.1007/s12263-008-0087-0
http://dx.doi.org/10.1093/jjco/hyr182
http://dx.doi.org/10.1002/(ISSN)1097-0215
http://dx.doi.org/10.1002/ijc.v124:1
http://dx.doi.org/10.1056/NEJM199401133300201
http://dx.doi.org/10.4314/eamj.v82i1.9288


Oran, B., I. Celik, M. Erman, E. Baltali, N. Zengin, F. Demirkazik, and S. Tezcan. 2004.
Analysis of menstrual, reproductive, and life-style factors for breast cancer risk in
Turkish women: A case-control study. Medical Oncology 21: 31–40. doi:10.1385/
MO:21:1

Patton, S., L. M. Canfield, G. E. Huston, A. M. Ferris, and R. G. Jensen 1990.
Carotenoids of human colostrum. Lipids 25: 159–65. doi:10.1007/BF02544331

Petrakis, N. L., M. R. Wrensch, V. L. Ernster, R. Midce, J. Murai, N. Simberg, and P. K.
Sirreri. 1987. Influence of pregnancy and lactation on serum and breast fluid
estrogen levels: Implications for breast cancer risk. International Journal of
Cancer 40: 587–91. doi:10.1002/ijc.2910400502

Phipps, A. I., K. E. Malone, P. L. Porter, J. R. Daling, and C. I. Li. 2008. Reproductive
and hormonal risk factors for postmenopausal luminal, HER-2-overexpressing,
and triple-negative breast cancer. Cancer 113: 1521–26. doi:10.1002/cncr.v113:7

Rao, D. N., B. Ganesh, and P. B. Desai. 1994. Role of reproductive factors in breast
cancer in a low-risk area: A case-control study. British Journal of Cancer 70:
129–32. doi:10.1038/bjc.1994.261

Romieu, I., M. Hernandez-Avila, E. Lazcano, L. Lopez, and R. Romero-Jaime. 1996.
Breast cancer and lactation history in Mexican women. American Journal of
Epidemiology 143: 543–52. doi:10.1093/oxfordjournals.aje.a008784

Rosner, B., G. A. Colditz, and W. C. Willett. 1994. Reproductive risk factors in a
prospective study of breast cancer: The Nurses’ Health Study. American Journal
of Epidemiology 139: 819–35.

Ross, R. K., and M. Yu. 1994. Breast-feeding and breast cancer [Letter]. New England
Journal of Medicine 330: 1683.

Russo, J., R. Moral, G. A. Balogh, D. Mailo, and I. H. Russo. 2005. The protective role
of pregnancy in breast cancer. Breast Cancer Research 7: 131–42.

Sanderson, M., X.-O. Shu, F. Jin, Q. Dai, W. Wen, Y. Hua, Y.-T. Gao, and W. Zheng.
2001. Abortion history and breast cancer risk: Results from the Shanghai breast
cancer study. International Journal of Cancer 92: 899–905. doi:10.1002/ijc.1263

Schedin, P. 2006. Pregnancy-associated breast cancer and metastasis. National Rev
Cancer 6: 281–91. doi:10.1038/nrc1839

Sezer, H., M. Yilmaz, H. Gurler, and A. Koyuncu. 2011. Breast cancer risk factors
in Turkey: A hospital-based case-control study. Asian Pac J Cancer Prev 12:
2317–22.

Shantakumar, S., M. B. Terry, S. L. Teitelbaum, J. A. Britton, R. C. Millikan, P. G.
Moorman, A. I. Neugut, and M. D. Gammon. 2007. Reproductive factors and
breast cancer risk among older women. Breast Cancer Res Treat 102: 365–74.
doi:10.1007/s10549-006-9343-4

Shema, L., L. Ore, M. Ben-Shachar, M. Haj, and S. Linn 2007. The association between
breastfeeding and breast cancer occurrence among Israeli Jewish women: A case
control study. Journal of Cancer Research and Clinical Oncology 133: 539–46.
doi:10.1007/s00432-007-0199-8

Stuebe, A. M., W. C. Willett, F. Xue, and K. B. Michels. 2009. Lactation and incidence
of premenopausal breast cancer: A longitudinal study. Archives of Internal
Medicine 169: 1364–71.

Breastfeeding and Breast Cancer 793

http://dx.doi.org/10.1385/MO:21:1
http://dx.doi.org/10.1385/MO:21:1
http://dx.doi.org/10.1007/BF02544331
http://dx.doi.org/10.1002/ijc.2910400502
http://dx.doi.org/10.1002/cncr.v113:7
http://dx.doi.org/10.1038/bjc.1994.261
http://dx.doi.org/10.1093/oxfordjournals.aje.a008784
http://dx.doi.org/10.1002/ijc.1263
http://dx.doi.org/10.1038/nrc1839
http://dx.doi.org/10.1007/s10549-006-9343-4
http://dx.doi.org/10.1007/s00432-007-0199-8


Tavassoli, F. A., and P. Devilee (Eds.). 2003. World Health Organization classifica-
tion of tumours. Pathology and genetics of tumours of the breast and female
genital organs. Lyon: IARC Press.

Trichopoulos, D., C.-C. Hsieh, B. MacMahon, T.-M. Lln, C. R. Lowe, A. P. Mirra, B.
Ravnihar, E. J. Salber, V. G. Valaoras, and S. Yuasa. 1983. Age at any birth and
breast cancer risk. International Journal of Cancer 31: 701–04. doi:10.1002/
ijc.2910310604

Tryggvadottir, L., H. Tulinius, J. E. Eyfjord, and T. Sigurvinsson. 2001. Breastfeeding
and reduced risk of breast cancer in an Icelandic cohort study. American Journal
of Epidemiology 154: 37–42. doi:10.1093/aje/154.1.37

Tworoger, S. S., A. H. Eliassen, X. Zhang, J. Qian, P. M. Sluss, B. A. Rosner, and S. E.
Hankinson. 2013. A 20-year prospective study of plasma prolactin as a risk
marker of breast cancer development. Cancer Research 73: 4810–19.
doi:10.1158/0008-5472.CAN-13-0665

Ulusoy, C., I. Kepenekci, K. Kose, S. Audintug, and R. Cam. 2010. Applicability of the
Gail model for breast cancer risk assessment in Turkish female population and
evaluation of breastfeeding as a risk factor. Breast Cancer Res Treat 120: 419–24.
doi:10.1007/s10549-009-0541-8

Ursin, G., L. Bernstein, Y. Wang, S. J. Lord, D. Deapen, J. M. Liff, S. A. Norman, L. K.
Weiss, J. R. Daling, P. A. Marchbanks, K. E. Malone, S. G. Folger, J. A. McDonald,
R. T. Burkman, M. S. Simon, B. L. Strom, and R. Spirtas. 2004. Reproductive
factors and risk of breast carcinoma in a study of white and African-American
women. Cancer 101: 353–62. doi:10.1002/cncr.20373

Vlajinac, H., S. Šipetić-Grujičić, J. Janković, L. Marković-Denić, and J. Marinković.
2010. Burden of cancer in Serbia. In Handbook of disease burden and quality
of life measurement, eds. V. R. Preedy and R. R. Watson. New York: Springer
Science+Business Media LLC. doi:10.1007/978-0-387-78665-0_48

Xu, Y.-L., Q. Sun, G.-L. Shan, J. Zhang, H.-B. Liao, S.-Y. Li, J. Jiang, Z.-M. Shao, H.-C.
Jiang, N.-C. Shen, Y. Shi, C.-Z. Yu, B.-N. Zhang, Y.-H. Chen, X.-N. Duan, and B.
Li. 2012. A case-control study on risk factors of breast cancer in China. Archives
of Medical Science 2: 303–09. doi:10.5114/aoms.2012.28558

Yang, L., and K. H. Jacobsen. 2008. A systematic review of the association between
breastfeeding and breast cancer. Journal of Women's Health 17: 1635–45.
doi:10.1089/jwh.2008.0917

Yu, Z. G., C. X. Jia, C. Z. Geng, J. H. Tang, J. Zhang, and L. Y. Liu. 2012. Risk factors
related to female breast cancer in regions of Northeast China: A 1:3 matched
case-control population-based study. Chinese Medical Journal (England) 125:
733–40.

Zheng, T., T. R. Holford, S. T. Mayne, P. H. Owens, Y. Zhang, B. Zhang, P. Boyle, and
S. H. Zahm. 2001. Lactation and breast cancer risk: A case-control study in
Connecticut. British Journal of Cancer 84: 1472–76. doi:10.1054/bjoc.2001.1793

794 M. Ilic et al.

http://dx.doi.org/10.1002/ijc.2910310604
http://dx.doi.org/10.1002/ijc.2910310604
http://dx.doi.org/10.1093/aje/154.1.37
http://dx.doi.org/10.1158/0008-5472.CAN-13-0665
http://dx.doi.org/10.1007/s10549-009-0541-8
http://dx.doi.org/10.1002/cncr.20373
http://dx.doi.org/10.1007/978-0-387-78665-0_48
http://dx.doi.org/10.5114/aoms.2012.28558
http://dx.doi.org/10.1089/jwh.2008.0917
http://dx.doi.org/10.1054/bjoc.2001.1793

	Abstract
	Background
	Methods
	Study Sample
	Data Collection
	Data Analyses

	Results
	Discussion
	Funding
	References



