
Introduction

Breast-related complaints comprise a significant portion of health problems in women. Studies 
have shown that approximately half of women attending clinics complaining of breast symptoms 
are affected by benign breast disorders (BBD) (1), including fibrocystic disease, nipple discharge, 
or mastalgia. The etiology of BBD is unknown, but various factors have been accounted for them, 
and endocrine disorders, including thyroid-related factors, is one of them (2-4). Although the 
relation between thyroid hormones and BBD is yet controversial, decreased thyroid function is 
considered as a probable cause of BBD, and thyroid hormone replacement therapy has positive 
effects on the BBD clinical outcome (2, 5-12).

The aim of this study was to investigate the association between BBD and hypothyroidism.

Methods

Participants
This case control study was conducted in the breast clinic of Arash Women’s Hospital, a uni-
versity hospital in Tehran, Iran, between 2013 and 2014, and 226 women diagnosed with BBD 
based on the eligibility criteria were consecutively selected and included in the case group. 
Inclusion criteria were the following: women with BBD consisted of breast pain, fibrocystic 
changes (FCC), or nipple discharge. Patients with a solid or large cystic mass in the breast dis-
covered on examination or imaging or with any indication for breast surgery, breast cancer, 
bloody discharge, ductal or lobule hyperplasia, pregnancy, hyperprolactinemia, consumption 
of oral contraceptives, and recent treatment of hypo- or hyperthyroidism were excluded from 
the study.
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Amaç: Meme semptomlarından şikayet eden kadınların yarısından 
çoğu benign meme hastalıklarından etkilenmektedir. Tiroid fonksi-
yon bozukluğu etyoloji olarak ilişkilendirilmiştir; Bu nedenle benign 
meme hastalıklarının (BBD) hipotiroidi ile ilişkisini değerlendirmek 
için bir çalışma yaptık.

Yöntemler: Kesitsel tipteki bu çalışmada, tiroid bozukluğu öykü-
sü olmayan BBD'li 226 kadın, ardışık olarak vaka grubu olarak ça-
lışmaya alındı. Kontroller arasında 206 sağlıklı kadın vardı. Tüm 
katılımcılardan kan örnekleri alındı ve her örnekte serbest tiroksin, 
tri-iyodotironin, tiroid uyarıcı hormon, prolaktin ve anti-tiroid perok-
sidaz antikoru düzeyleri ölçüldü.

Bulgular: Hipotiroidi kontrol grubunda (%5,3) de mastalji ile karşılaş-
tırıldığında fibrokistik changes (%7,9) durumlarda olduğu gibi (%2,6) 
alt grupları (%1,4) ve meme deşarj daha önemli ölçüde olmayan du-
rumda (% 5,8) daha sık sık (p=0,85 ve 0,09, sırasıyla). Tersine, Hashi-
moto hastalığı denetimlerde biraz daha sık, ama fark önemli değildi 
(p=0,70).

Sonuç: Bu çalışmada, hipotiroidi ve benign meme hastalıkları arasın-
da anlamlı bir ilişki bulunmadığı gösterilmiştir.
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For documenting of breast pain, cases of mild, moderate, or severe 
mastalgia, described respectively as tolerable or disabling pain 
by the patients, were included. Nipple discharge was defined as 
spontaneous or nonspontaneous nonbloody, nonwatery, and non-
serous uni- or bilateral discharge from one or more ducts, which 
was recognized by the patient as bothersome. FCC was diagnosed 
according to either breast clinical features, identified as cyclic bi-
lateral breast nodularity and tenderness without true mass, or the 
ultrasonographic or histological detection of FCC.

The control group consisting of 206 healthy women was select-
ed among women who had attended the clinic for breast cancer 
screening without any breast symptoms, who were not receiving 
treatment for thyroid disease, and who had normal breast clinical 
exam and breast ultrasonography as well as normal mammogra-
phy if above 39 years of age. Exclusion criteria consisted of detec-
tion of a solid or large cystic mass on the breast exam or imaging 
or any indication for breast surgery, breast cancer, pregnancy, hy-
perprolactinemia, consumption of oral contraceptives, and recent 
treatment of hypo- or hyperthyroidism.

The study was approved by the Institutional Review Board of Teh-
ran University of Medical Sciences by the number of 18090-39-04-
91 in Feb 2013, and written informed consent was obtained from 
all participants.

In all participants, breast and thyroid exam were performed by 
two surgeons experienced in breast disease. Demographic charac-
teristics of all participants and any nonspecific symptoms related 
to hyper- or hypothyroidism were recorded. Blood samples were 

collected from all participants, and sera were stored at -40 °C until 
assay. Thyroid laboratory blood tests including free thyroxin (FT4), 
tri-iodothyronine, thyroid stimulating hormone (TSH), prolactin 
(PRL), and thyroid peroxidase antibody (TPO Ab) were performed 
by the electrochemiluminescence immunoassay (ECLIA) method, 
using Roche diagnostics kits and a Roche/Hitachi Cobas e-411 ana-
lyzer (GmbH, Mannheim, Germany).

The diagnosis of thyroid disease was performed according to 
hormonal parameters. The TSH level ≥5 micro-international unit 
per milliliters (µIU/mL) as well as TPO Ab levels above 40 inter-
national units per milliliters (IU/mL) were considered abnormal. 
Normal ranges of TSH and T4 (total thyroxine) in adults are 0.2-4.2 
IU/mL and 4.8-14.1 µg/dL, respectively. The patients with TSH≥5 
and a normal T4 concentration were considered to have subclini-
cal hypothyroidism, and those with a T4 concentration below the 
normal range were categorized as having overt hypothyroidism. 
Detection of serum TPO Ab was diagnosed as autoimmune or 
Hashimoto’s thyroiditis.

Statistical Analysis
Statistical analysis was performed with the Statistical Package for 
Social Sciences software version 16.00 for Windows (SPSS Inc.; Chi-
cago, IL, USA). Descriptive statistics are presented as mean±SD or 
numbers and percentages. An analysis by x2 test or Fisher’s exact 
test was performed to evaluate qualitative variables. For continu-
ous variables, Student’s t-test was used. A logistic regression model 
was used to adjust the association between BBD and thyroid func-
tion tests for confounding factors including age, body mass index 
(BMI), and family history of BBD, and to estimate the strength of 
this association.

A p<0.05 was considered to be statistically significant. In addition 
to TSH, other variables including age, BMI, and a family history of 
BBD were separately entered into the model of multinominal lo-
gistic regression (univariable model), and the crude odds ratio (OR) 
of each was obtained. The variables with p<0.02 were entered into 
the model. The p-value <0.05 was considered to be statistically 
significant. In addition, another multinominal logistic regression 
model was used for association between the TPO Ab level and BBD, 
and the same confounding variables were considered.

Results

Overall, a total of 432 women including 226 women with BBD 
and 206 healthy controls without BBD were included in the study. 
The mean age of patients and controls was 40±8.8 years (20 to 63 
years) and 46±9.8 years (23 to 71 years), respectively.

In the patients group, mastalgia with 62% (cumulative rate) was the 
most common benign breast disorder, followed by FCC (52.65%) 
and nipple discharge (16.80%). The frequency of various types of 
BBD is shown in Table 1.

When comparing the case and control groups, no significant differ-
ence was found in the hypothyroidism and thyroid autoimmunity 
rate between the two groups (p=0.85 and 0.70, respectively) (Table 
2).
The rate of hypothyroidism and high TPO Ab between the BBD 
subgroups (FCC, mastalgia, and nipple discharge) were not signifi-
cantly different (p=0.09 and 0.8, respectively). The frequency of 

Table 1. Frequency of BBD subtypes

Type of BBD	 Number (%)

FCC	 53 (23.5%)

Mastalgia	 74 (32.7%)

ND	 30 (13.3%)

FCC+Mastalgia	 61 (27%)

FCC+ND	 3 (1.3%)

Mastalgia+ND	 3 (1.3%)

Mastalgia+FCC+ND	 2 (0.9%)

Total	 226 (100%)

BBD: benign breast disorders; FCC: fibrocystic change; ND: nipple discharge

Table 2. Comparison of serum TSH and TPO Ab between 
the two groups

	 Cases 	 Controls	 Crude OR* 
	 n (%)	 n (%)	  (95% CI)	 p

Serum TSH level (µIU/mL)		

<5**	 213 (94.2)	 195 (94.7)	 1.08 (0.47-2.4)	 0.85

≥5	 13 (5.8)	 11 (5.3)		

TPO Ab level	

≤40 **	 176 (77.9)	 158 (76.6)	 0.9 (0.59-1.48)	 0.70

>40	 50 (22.1)	 48 (23.3)		

* OR: odds ratio; ** reference category
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these thyroid abnormalities in different BBD subgroups is shown 
in Table 3 in detail. In the same group, an abnormal TPO antibody 
level was detected in 27 (23.7%) women with FCC, 15 (20.3%) with 
mastalgia, and 8 (21.1%) with nipple discharge. 

The frequencies of hypothyroidism and thyroid autoimmunity at 
different levels of breast pain are demonstrated in Table 4.

In the unadjusted analysis, serum TSH (OR: 0.98, 95% confidence 
interval [CI]: 0.9-1.02) and TPO Ab levels (OR: 0.9, 95% CI: 0.99-1) 
had no impact on BBD.

These results did not change after an adjustment for age, BMI, and 
a family history of benign breast disorders, and the association 
between BBD and serum TSH (OR: 0.98, 95% CI: 0.9-1.04) and TPO 
Ab levels (OR: 1, 95% CI: 0.99-1) was not shown.

Discussion

Benign breast disorders are a heterogenous group of disorders that, al-
though not dangerous, can affect the quality of life and have multiple 
adverse effects. Concerns of patients about breast symptoms, disabil-
ity, and sometimes disturbed partnership due to severe breast pain 
or discharge are some common examples. BBD is very widespread 
among women, especially in women of young and reproductive age.

In our study, hypothyroidism was insignificantly more common in 
women with BBD in comparison with the control group. Thyroid 
autoimmunity was slightly more frequent in the case group, but 
the difference was not significant. In the BBD subtypes, the abnor-
mal levels of TSH (≥5 µIU/mL) were detected more frequently in 
the FCC group. Nevertheless, these higher levels were not statisti-
cally significant in the final analysis. In addition, among women 
in the mastalgia subgroup, hypothyroidism was more common in 
patients with moderate breast pain than in the severe and mild 
cases, but this also was not statistically significant.

The association of breast diseases with thyroid disorders have 
been widely studied (2-5, 13-16). Bhargav et al. (5) evaluated data 
on 201 patients with BBD to determine the prevalence of hypothy-
roidism in these patients in 2009. They assessed the serum levels 
of T4, TSH, and PRL in cases of BBD (plus TPO Ab when hypothy-
roidism or goiter was detected). The overall prevalence of hypo-
thyroidism was 23.2% (nipple discharge 37%, mastalgia 23%, lump/
lumpiness 17.4%). In this study, the highest rate of hypothyroidism 
was seen in the nipple discharge group, while in the present study, 
the FCC group had the highest rate of hypothyroidism, which was 
not statistically significant (5).

In a study by Anil et al. (2) including patients with nodular thyroid 
disease and Hashimoto’s thyroiditis, a significant association was 
found between BBD and thyroid disorders. The rate of hypothy-
roidism in the BBD group was higher than in the control group 
(31.4% vs. 21.1%), although insignificantly. Also, the prevalence 
of BBD in patients with nodular thyroid disease was significantly 
higher than in other groups. In addition, the TSH level in the BBD 
group was higher than in the control group, but the difference was 
not significant (2). Such association was also confirmed by Hard-
efeldt et al.’s (3) study.

Ditsch et al. (7) evaluated the thyroid status in 143 women with 
different benign and malignant breast disorders and identified a 
significant association between the thyroid hormones level and 
BBD. They showed higher levels of FT3 and FT4 in patients with 
BBD than in the control group. Also, their study found a higher 
rate of hypothyroidism in patients with BBD compared to controls 
(18.5% vs. 7.9%), without significant difference (7).

Giustarini et al. (4) evaluated thyroid function of 61 women with 
nodular breast disease who were selected for breast surgery and 
compared them with 100 healthy age-matched women. They 
showed the strong association between breast cancer and thyroid 
autoimmunity. The mean TSH concentration was not different be-

Table 4. TSH and TPO Ab in patients with different levels of pain

	 Serum TSH (µIU/mL)		  TPO Antibody

	 n (%)			   n (%)	

Breast Pain Intensity	 <5	 ≥5	 p	 ≤40	 >40	 p

No 	 28 (90.3)	 3 (9.7)	 0.15	 23 (74.2)	 8 (25.8)	 0.39

Mild	 56 (98.2)	 1 (1.8)		  51 (89.4)	 6 (10.5)	

Moderate	 60 (93.8)	 4 (6.2)		  50 (78.1)	 14 (21.9)	

Severe	 9 (81.8)	 2 (18.2)		  9 (81.80)	 2 (18.2)	

TSH: thyroid stimulating hormone; TPO: thyroid peroxidase

Table 3. TSH and TPO Ab in BBD subgroups

	 TSH Level (µIU/mL)		  TPO Antibody

	 n (%)			   n (%)	

Type of disorder	 <5	 ≥5	 p	 ≤40	 >40	 p

FCC	 105 (92.1)	 9 (7.9)	 0.09	 87 (76.3)	 27 (23.7)	 0.84

Mastalgia	 73 (98.6)	 1 (1.4)		  59 (79.7)	 15 (20.3)	

ND	 37 (97.4)	 1 (2.6)		  30 (78.9)	 8 (21.1)	

BBBD: benign breast disorder; FCC: fibrocystic change; ND: nipple discharge; TSH: thyroid stimulating hormone; TPO: thyroid peroxidase
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tween breast cancer, BBD, and control groups. In this study, the 
prevalence of TPO Ab was significantly higher in patients with BBD 
than in the control group, whereas this difference was not demon-
strated in our study. 

Mardaleishvili et al. (16) screened a group of 90 women for thyroid 
and breast disease and showed an indirect association between 
the thyroid function and FCC.

In addition, in 2011, Muller et al. (8) showed a higher prevalence of 
breast cancer in women affected by benign thyroid diseases, and 
Hajtmanova et al. (9) demonstrated a positive association between 
these disordes and Grade I breast carcinoma in 2012. The studies 
by Hardefeldt et al. (10) and Tosovic et al. (11) in 2012 also con-
firmed a probable association between breast cancer and autoim-
mune thyroid disease. Schonfeld et al. (17) in their study showed 
another association and found a significant association between 
BBD and thyroid cancer, while others did not find such associa-
tion (18).

In addition to BBD, the association between breast cancer and thy-
roid disease has been studied as well (7, 13, 14, 19, 20). Brandt et 
al. (19) in their study on 766 patients with breast cancer found a 
significant positive association between increased FT4 levels and 
reduced breast cancer mortality and increased survival. Howev-
er, Chan et al. (20) did not find any association between thyroid 
hormones and breast cancer. In a study by Angelousi et al. (13), a 
proliferative effect of thyroid hormones on breast cells was iden-
tified. In that study, the TSH level was not significantly different 
between the study groups, but the FT4 level was significantly high-
er in the BBD and breast cancer group compared to the control 
group, and the prevalence of goiter in the BBD group was higher 
than in the breast cancer and control group as well. Also, thyroid 
autoimmunity in the BBD group was higher than in the breast 
cancer and control groups. In that study, an improved prognosis of 
breast cancer in patients with hypothyroidism was confirmed with 
a lower incidence of lymph node metastasis (13). In another study 
by Brandt et al. (21), a significant association between FT4 and TPO 
Ab with breast cancer risk was detected. They found a higher risk 
of breast cancer associated with increased FT4 and reduced TPO Ab 
and identified protective role of TPO Ab against breast cancer risk, 
while others reported opposite results (22).

In comparison with previous studies (2-6, 13-17), the present one 
has a case-control design, compares the study group with normal 
controls, and includes an adequate sample size, while the rate of 
hypothyroidism in the control group is as expected for the gen-
eral population. According to these results, it appears that there 
is no association between the thyroid function and breast pain, 
fibrocystic disease of the breast, and nonbloody/nonserous nipple 
discharge.

Conclusion

In reviews of previous studies and in our study, an important ques-
tion arises: Is screening for thyroid dysfunction among patients 
with BBD justified? According to our results, there is no associa-
tion between hypothyroidism and BBD. However, to answer this 
question, we suggest double-blind RCT in women with BBD and 
subclinical hypothyroidism with levothyroxin treatment for evalu-
ating long-term outcomes.

Ethics Committee Approval: Ethics committee approval was received for 
this study from the Ethics Committee of Tehran University of Medical Sci-
ences (Approval Date: Feb 2013; Approval No.: 18090-39-04-91)

Informed Consent: Written informed consent was obtained from patients 
who participated in this study.

Peer-review: Externally peer-reviewed. 

Author Contributions: Concept - N.S., S.A.; Design - N.S.; Supervision - N.S.; 
Resources - N.S.; Materials - N.S., S.A.; Data Collection and/or Processing - 
A.S., Akram S., H.R., L.H.; Analysis and/or Interpretation - N.S.; Literature 
Search - N.S., S.A.; Writing Manuscript - N.S., A.S.; Critical Review - N.S.

Acknowledgements: The authors would like to thank the laboratory staff 
of Arash Women’s Hospital, Tehran University of Medical Sciences.

Conflict of Interest: The authors have no conflict of interest to declare.

Financial Disclosure: The authors declared that this study has received no 
financial support.

Etik Komite Onayı: Bu çalışma için etik komite onayı Tahran Üniversitesi 
Tıp Fakültesi Etik Komitesi’nden alınmıştır (Karar Tarihi: February 2013; 
Karar No.: 18090-39-04-91)

Hasta Onamı: Yazılı hasta onamı çalışmaua katılan hastalardan alınmıştır.

Hakem Değerlendirmesi: Dış bağımsız. 

Yazar Katkıları: Fikir - N.S., S.A.; Tasarım - N.S.; Denetleme - N.S.; Kaynak-
lar - N.S.; Malzemeler - N.S., S.A.; Veri Toplanması ve/veya İşlenmesi - A.S., 
Akram S., H.R., L.H.; Analiz ve/veya Yorum - N.S.; Literatür Taraması - N.S., 
S.A.; Yazıyı Yazan - N.S., A.S.; Eleştirel İnceleme - N.S.

Çıkar Çatışması: Yazarlar çıkar çatışması bildirmemiştir. 

Finansal Destek: Yazarlar bu çalışma için finansal destek almadıklarını 
beyan etmiştir.

References

1.	 Dawson C, Armstrong MW, Michaels J, Faber RG. Breast disease and 
the general surgeon. II. Effect of audit on the referral of patients with 
breast problems. Ann Royal Coll Surg Engl 1993; 75: 83-6.

2.	 Anil C, Guney T, Gursoy A. The prevalence of benign breast diseases in 
patients with nodular goiter and Hashimoto’s thyroiditis. J Endocrinol 
Inves 2015; 38: 971-5. [CrossRef]

3.	 Hardefeldt PJ, Edirrimanne S, Eslick GD. Goitre is Associated with 
Benign Breast Disease: A Meta-Analysis 2013. Breast J 2013;19: 
346-8. [CrossRef]

4.	 Giustarini E, Pinchera A, Fierabracci P, Roncella M, Fustaino L, Mam-
moli C, et al. Thyroid autoimmunity in patients with malignant and 
benign breast diseases before surgery. Eur J Endocrinol 2006; 154: 
645-9. [CrossRef]

5.	 Bhargav PR, Mishra A, Agarwal G, Agarwal A, Verma AK, Mishra SK. 
Prevalence of hypothyroidism in benign breast disorders and effect 
of thyroxine replacement on the clinical outcome. World J Surg 2009; 
33: 2087-93. [CrossRef]

6.	 Nio Y, Iguchi C, Itakura M, Toga T, Hashimoto K, Koike M, et al. High 
incidence of synchronous or metachronous breast cancer in patients 
with malignant and benign thyroid tumor or tumor-like disorders. 
Anticancer Res 2009; 29: 1607-10.

7.	 Ditsch N, Liebhardt S, Von Koch F, Lenhard M, Vogeser M, Spitzweg C, 
et al. Thyroid function in breast cancer patients. Anticancer Res 2010; 
30: 1713-7.

Alipour et al. Benign Breast Disorders and Hypothyroidism

249

https://doi.org/10.1007/s40618-015-0269-8
https://doi.org/10.1111/tbj.12117
https://doi.org/10.1530/eje.1.02108
https://doi.org/10.1007/s00268-009-0143-y


8.	 Muller I, Pinchera A, Fiore E, Belardi V, Rosellini V, Giustarini E, et 
al. High prevalence of breast cancer in patients with benign thyroid 
diseases. J Endocrinol Invest 2011; 34: 349-52. [CrossRef]

9.	 Hajtmanova E, Murin P, Kinclova I, Hajtman A, Pec M, Kostkova L, et 
al. Thyroid disorders in women with breast cancer. Klin Onkol 2012; 
25: 124-9.

10.	 Hardefeldt PJ, Eslick GD, Edirimanne S. Benign thyroid disease is as-
sociated with breast cancer: a meta-analysis. Breast Cancer Res Treat 
2012; 133: 1169-77. [CrossRef]

11.	 Tosovic A, Becker C, Bondeson AG, Bondeson L, Ericsson UB, Malm J, 
et al. Prospectively measured thyroid hormones and thyroid peroxi-
dase antibodies in relation to breast cancer risk. Int J Cancer 2012; 
131: 2126-33. [CrossRef]

12.	 Bazyka DA, Lytvynenko O, Bugaistov S. Structural and functional thy-
roid abnormalities in patients with dyshormonal breast disorders and 
tumors. Probl Radiac Med Radiobiol 2013: 156-68.

13.	 Angelousi A, Diamanti-Kandarakis E, Zapanti E, Nonni A, Ktenas E, 
Mantzou A, et al. Is there an association between thyroid function 
abnormalities and breast cancer? Arch Endocrinol Metab 2017; 61: 
54-61 [CrossRef]

14.	 Prinzi N, Baldini E, Sorrenti S, De Vito C, Tuccilli C, Catania A, et al. 
Prevalence of breast cancer in thyroid diseases: results of a cross-
sectional study of 3,921 patients. Breast Cancer Res Treat 2014;144: 
683-8. [CrossRef]

15.	 Meinhold CL, Ron E, Schonfeld SJ, Alexander BH, Freedman DM, Linet 
MS, et al. Nonradiation risk factors for thyroid cancer in the US. Radio-
logic Technologists Study. Am J Epidemiol 2010; 171: 242–52. [CrossRef]

16.	 Mardaleishvili KG, Nemsadze GG, Metreveli DS, Roinishvili TL. About 
correlation of dysfunction of the thyroid gland with fibrocystic dis-
eases in women. Georgian Med News 2006:30-2.

17.	 Schonfeld SJ, Ron E, Kitahara CM, Brenner A, Park Y, Sigurdson AJ, et 
al. Hormonal and reproductive factors and risk of postmenopausal 
thyroid cancer in the NIH-AARP Diet and Health Study. Cancer Epide-
miol 2011; 35: e85–90. [CrossRef]

18.	 Braganza MZ, de González AB, Schonfeld SJ, Wentzensen N, Brenner 
AV, Kitahara CM. Benign breast and gynecologic conditions, reproduc-
tive and hormonal factors, and risk of thyroid cancer. Cancer Prev Res 
(Phila) 2014; 7: 418-25. [CrossRef]

19.	 Brandt J, Borgquist S, Almquist M, Manjer J. Thyroid function and sur-
vival following breast cancer. Br J Surg 2016; 103: 1649-57. [CrossRef]

20.	 Chan YX, Knuiman MW, Divitini ML, Brown SJ, Walsh J, Yeap BB. Lower TSH 
and higher free thyroxine predict incidence of prostate but not breast, 
colorectal or lung cancer. Eur J Endocrinol 2017; 177: 297-308. [CrossRef]

21.	 Brandt J, Borgquist S, Manjer J. Prospectively measured thyroid hor-
mones and thyroid peroxidase antibodies in relation to risk of differ-
ent breast cancer subgroups: a Malmö Diet and Cancer Study. Cancer 
Causes Control 2015; 26:1093-104. [CrossRef]

22.	 Shi XZ, Jin X, Xu P, Shen HM. Relationship between breast cancer and 
levels of serum thyroid hormones and antibodies: a meta-analysis. 
Asian Pac J Cancer Prev 2014; 15: 6643-7. [CrossRef]

Cite this article as: Alipour S, Shirzad N, Saberi A, Seifollahi A, 
Rastad H, Hosseini L. Association of Benign Breast Disorders with 
Hypothyroidism. İstanbul Med J 2018; 19 (3): 246-50.

İstanbul Med J 2018; 19 (3): 246-50

250

https://doi.org/10.1007/BF03347458
https://doi.org/10.1007/s10549-012-2019-3
https://doi.org/10.1002/ijc.27470
https://doi.org/10.1590/2359-3997000000191
https://doi.org/10.1007/s10549-014-2893-y
https://doi.org/10.1093/aje/kwp354
https://doi.org/10.1016/j.canep.2011.05.009
https://doi.org/10.1158/1940-6207.CAPR-13-0367
https://doi.org/10.1002/bjs.10284
https://doi.org/10.1530/EJE-17-0197
https://doi.org/10.1007/s10552-015-0602-8
https://doi.org/10.7314/APJCP.2014.15.16.6643



