
UNLV Theses, Dissertations, Professional Papers, and Capstones 

August 2013 

Weight Gain in Pregnancy and Pre-menopausal Breast Cancer: a Weight Gain in Pregnancy and Pre-menopausal Breast Cancer: a 

population-based case-control study population-based case-control study 

Arash Ardalan 
University of Nevada, Las Vegas, ardalana@unlv.nevada.edu 

Follow this and additional works at: https://digitalscholarship.unlv.edu/thesesdissertations 

 Part of the Public Health Commons 

Repository Citation Repository Citation 
Ardalan, Arash, "Weight Gain in Pregnancy and Pre-menopausal Breast Cancer: a population-based case-
control study" (2013). UNLV Theses, Dissertations, Professional Papers, and Capstones. 2819. 
https://digitalscholarship.unlv.edu/thesesdissertations/2819 

This Thesis is protected by copyright and/or related rights. It has been brought to you by Digital Scholarship@UNLV 
with permission from the rights-holder(s). You are free to use this Thesis in any way that is permitted by the 
copyright and related rights legislation that applies to your use. For other uses you need to obtain permission from 
the rights-holder(s) directly, unless additional rights are indicated by a Creative Commons license in the record and/
or on the work itself. 
 
This Thesis has been accepted for inclusion in UNLV Theses, Dissertations, Professional Papers, and Capstones by 
an authorized administrator of Digital Scholarship@UNLV. For more information, please contact 
digitalscholarship@unlv.edu. 

http://library.unlv.edu/
http://library.unlv.edu/
https://digitalscholarship.unlv.edu/thesesdissertations
https://digitalscholarship.unlv.edu/thesesdissertations?utm_source=digitalscholarship.unlv.edu%2Fthesesdissertations%2F2819&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/738?utm_source=digitalscholarship.unlv.edu%2Fthesesdissertations%2F2819&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalscholarship.unlv.edu/thesesdissertations/2819?utm_source=digitalscholarship.unlv.edu%2Fthesesdissertations%2F2819&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalscholarship@unlv.edu


 
 
 

 
 
                 

 

 

 

 

WEIGHT GAIN IN PREGNANCY AND PRE-MENOPAUSAL BREAST 

CANCER: A POPULATION-BASED 

CASE-CONTROL STUDY 

 

 

by 

 

Arash Ardalan 

Bachelor of Medicine 

Tehran University of Medical Sciences 

1996 

 

 

 

 

 

A thesis submitted in partial fulfillment 

Of the requirements for the 

 

 

Master of Public Health -- Public Health 

 

 

Department of Environmental and Occupational Health 

School of Community Health Sciences 

The Graduate College 

 

 

University of Nevada, Las Vegas 

August 2013

 

 

 

 

 
 
 
 



 

 
 
                      

 

                               

 

 

 

 

                                                      Copyright by Arash Ardalan, 2013 

                                                             All Rights Reserved

 

                           

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
                                 
                                      



ii 
 

 
                                       

  

 
THE GRADUATE COLLEGE 

 

We recommend the thesis prepared under our supervision by  

Arash Ardalan 

entitled  

Weight Gain in Pregnancy and Pre-Menopausal Breast Cancer: A 

Population-Based Case-Control Study 

is approved in partial fulfillment of the requirements for the degree of 

Master of Public Health - Public Health 

Department of Environmental and Occupational Health  

 

 

Paulo Pinheiro, Ph.D., Committee Chair 

Patricia Cruz, Ph.D., Committee Member 

Timothy Bungum, Ph.D., Committee Member 

Lori Candela, Ed.D., Graduate College Representative 

Kathryn Hausbeck Korgan, Ph.D., Interim Dean of the Graduate College 

August 2013 

 



iii 

WEIGHT GAIN IN PREGNANCY AND PRE-MENOPAUSAL BREAST 

CANCER: A POPULATION-BASED CASE-CONTROL STUDY 

by 

 
Arash Ardalan 

 

Dr. Paulo Pinheiro, Examination Committee Chair 

Assistant Professor of Epidemiology 

University of Nevada, Las Vegas 

 

ABSTRACT 

Background:   The risk of breast cancer increases transiently after pregnancy and then 

falls to a lower level than for age-matched nulliparous women. Higher levels of estrogen 

are known as the primary reason. Several pregnancy characteristics are thought to be 

confounding the above link; however, except for the age at first pregnancy no other 

pregnancy-related factor has been proved to be significant. Specifically, it has not been 

established that an excessive weight gain in pregnancy is linked to the maternal risk of 

breast cancer. 

Objectives:  To identify independent influence of weight gain in pregnancy on the risk of 

pre-menopausal breast cancer following a delivery. We also examine the effect of 

demographic factors and other relevant pregnancy characteristics on the risk of breast 

cancer. 

Methods: Our cohort consisted of 213,250 women who gave birth to a live neonate from 

January 1, 1994 to December 31, 2003. We performed a nested population-based case-

control study on 126 Nevada patients with a first lifetime breast cancer diagnosed from 

January 1, 1995 through December 31, 2003, and 504 Nevada participants without breast 

cancer. The two groups were matched on age at the recorded delivery. Our dataset was a 

linkage between the Nevada Cancer Registry database for the years 1995–2008 and birth 

certificates from the Nevada State Health Division for the years of 1994–2008. 

Results: The excessive weight gain in none of the categories was associated with 

increased risk of premenopausal breast cancer. After adjustment for other pregnancy 

characteristics the results remained unchanged. Women whose pregnancies progressed 

beyond 40 weeks of gestation were at significantly lower risk of developing breast cancer 

up to five years following delivery, compared to the women who delivered at 37–40 

weeks of gestation (OR 0.33, 95% CI 0.11–0.93), after adjustment for  confounding 

variables. 

Conclusions: Our study did not show an association between excessive weight gain in 

pregnancy and the risk of pre-menopausal breast cancer. However, pregnancies that 

extended beyond 40 weeks of gestation were strongly associated with a lower likelihood 

of pre-menopausal breast cancer up to 5 years after delivery. Biological plausibility for 

this may relate to the fact that as pregnancy develops into more advanced stages, 

mammary cells have more time to complete differentiation and maturation; a process that 

started earlier in the third trimester. The results of this study will therefore contribute to 

the literature and may provide a basis for future studies. 
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CHAPTER 1: BACKGROUND 

Breast cancer is the most common type of cancer among females and the second most 

common cause of overall cancer death in the United States. It is also the main cause of 

death in women between ages 40 to 59 worldwide.
79

 Risk factors for breast cancer 

include age at menarche, age at first live birth, menopause, proliferative breast disease, 

race, reproductive history, family history and genetic predisposition.
76

 The lifetime risk 

of developing breast cancer is one in nine overall.
23

 The incidence of breast cancer 

increased continuously by 3.7 percent per year starting in the 1980s in the U.S..
43

 That 

trend is attributed to factors such as changes in reproductive patterns, long-term 

menopausal hormone use, the rising prevalence of obesity, and increased detection 

through screening mammography.
63 

The rates rose again from 1994 to 1999; however, it 

declined from 1999 to 2007 by 1.8 percent per year.
43

 According to data from the Centers 

for Disease Control  and Prevention (CDC), 211,731 women were diagnosed with breast 

cancer in 2009 in the U.S. and 40,676 of them died in the same year.
89

 

 

Breast cancer is also the most frequently diagnosed cancer and the leading cause of 

cancer death in female worldwide.
37

 Breast cancer is a disease of affluence and more 

commonly seen in communities with high socioeconomic status.
62

 The incidence rates are 

highest in North America, Australia, New Zealand, and in western and northern Europe, 

and lowest in Asia and Sub-Saharan Africa.
63,37

 Although the rates decreased after 2000 

in North America, breast cancer incidence continued to rise in other parts of the world, 

such as Asia and Africa. These international differences are thought to be related to 

industrialization factors such as changes in fat intake, body weight, age at menarche, 

lactation, and reproductive patterns such as fewer pregnancies and later age at first 

birth.
66

 

 

Pregnancy-associated breast cancer is defined as breast cancer that occurs during 

pregnancy or in the first year after delivery. The frequency of pregnancy-associated 

breast cancer ranges from 1 in 3,000 to 1 in 10,000 deliveries.
69

 The risk of breast cancer 

however remains high in the first few years after delivery and then falls to a lower level 
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than for age-matched nulliparous women.
44,15 

A plausible explanation for the above 

finding is that pregnancy increases the short term risk of breast cancer by stimulating the 

growth of cells that had already commenced early stages of malignant transformation. 

However, it provides long term protection by inducing the differentiation of normal 

mammary stem cells that are prone to malignant change.
53,72 

 

Pregnancy associated breast cancer increases in rate as women delay childbearing until 

later in life.
2,15,44

 In a case-control study of a nation-wide cohort in Sweden, nulliparous 

women were found to be at a higher risk of breast cancer than age-matched multiparous 

women up to 15 years after delivery and at a lower risk thereafter. The excess risk was 

more prominent among women who were older at the time of their first pregnancy with 

odds ratio (OR) 1.26 for 5 years after delivery among women 35 years old at first 

delivery and 95% confidence interval (CI) 1.10–0.44. The study also showed that women 

with two pregnancies had a lower risk of breast cancer later in life compared to mothers 

of a single child.
44

 This is due to a long term protection provided by the first pregnancy.
53

 

 

Although age at the first full-term pregnancy is known to be a strong predictor of 

pregnancy-related breast cancer 
2,4,44,46,88 

other pregnancy characteristics and perinatal 

factors may additionally play roles or affect the risk of breast cancer independently.  

According to the results from a multi-center case-control study on 4,599 women of 20-55 

years of age diagnosed with breast cancer as case subject and 4,536 controls, age at first 

full-term pregnancy had a strong influence on the risk of breast cancer (OR 1.97 for 

women older than 35 years compared to teen-aged women; 95% CI 1.30–2.97). After 

controlling for other perinatal factors, the number of children and duration of 

breastfeeding also significantly predicted the risk of breast cancer. Women of parity 

seven or more had an adjusted relative risk of 0.59 (95% CI; 0.44–0.79) compared with 

uniparous women for developing breast cancer, and there was a constant reduction in risk 

as women continued to have more children. Women who had breastfed for 25 months or 

longer had an adjusted relative risk of 0.67 (95% CI; 0.52–0.85), compared with parous 

women who had never breastfed. The results did not support the prominent importance of 

age at first full-term pregnancy among the reproductive determinants of breast 
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carcinogenesis in a multivariate model (adjusted OR 1.58 for women older than 35 

compared to teenaged mothers; 95% CI 1.032–2.42).
46

 

 

The results from epidemiological studies have shown that the long-term protective effect 

of pregnancy on breast cancer risk is preceded by a short-term adverse effect.
4,15,44

 

According to a population-based prospective study of 802,457 Norwegian parous women 

aged 20–56 years including 4,787 breast cancer cases, the risk of breast cancer was 

lowest during pregnancy among all age groups and parities.
4 

Nonetheless, a short-term 

post-delivery increase of the risk was also observed with a peak in 3–4 years after the last 

birth, and the risk declined steadily thereafter. After the third or later pregnancies, the 

maximum risk presented earlier (1–2 years after the last delivery). Women with three or 

more children had lower risk than did nulliparous women in most categories of time since 

the last birth. The above risk slightly increased among multiparous women with highest 

risk after adjusting for only age at the time of delivery in all categories of time; however, 

the peak remained the same. The authors concluded that a non-linear relationship existed 

between breast cancer incidence and the time since the last birth.
4
 

 

A study by Wohlfahrt et al. showed that following childbirth, breast cancer may occur in 

a more advanced stage, together with higher rates of the disease.
93

 The risk of late-stage 

breast cancer increases in the first few years of childbirth, and it tends to appear at a later 

stage
 
(a larger tumor, nodal involvement, or histologic grading II or III).

94
 According to a 

population-based cohort study of 1.5 million Danish women, uniparous and bi-parous 

mothers experienced a transient increased risk of late-stage breast cancer that did not 

seem to be attributable to a delayed cancer diagnosis. The risk of having a tumor larger 

than 5 cm in at least one dimension was 53% higher during the first 10 years after 

childbirth compared with later in life.
93

 The high rate of late-stage breast cancer in the 

first years after a birth might be attributed to delayed diagnosis or treatment of breast 

cancer during pregnancy.
60 

This finding suggests that pregnancy-related factors can 

transiently induce a high growth rate in cells that are already malignant and stimulate new 

tumor growth.
93
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The influence of pregnancy characteristics on early breast cancer was studied in a large 

population-based case-control study of parous women aged 20–44 years, and the results 

partially opposed the previous findings. The study found that women who reported 

nausea or vomiting in their first pregnancy had a slightly lower risk of breast cancer 

[relative risk (RR) 0.87; CI 0.72–1.0].
88

 This was attributed to relatively higher levels of 

human chorionic gonadotropin (HCG) in pregnancy.
51

 Although the author found some 

evidence for reductions in pregnancies with female twins (RR 0.48; 95% CI 0.20–1.3) 

compared with singletons, the results did not reach a statistically significant level. Except 

for age at delivery (RR 1.4 for women older than 30 at delivery compared to teenaged 

mothers, CI 1–1.8) the study showed no associations for maternal risk related to 

pregnancy characteristics.
88

 The authors support the idea that nulliparity is a risk factor 

for breast cancer and each pregnancy adds small additional protection on this risk.
40

 A 

full-term pregnancy earlier than age 30 particularly provides a strong protection against 

breast cancer later in life. A plausible explanation for the observed difference is that 

during pregnancy the levels of reproductive hormones mainly alpha-fetoprotein (AFP) 

and HCG increase, and this can regress estrogen-dependent tumors.
74

  

 

Although the hormonal effects of pregnancy on breast cancer are better known, it is still 

possible that other changes during pregnancy predispose mothers to breast cancer 

independently or through an effect on the estrogen levels. A plausible example of these 

pregnancy characteristics could be pregnancy weight gain. During pregnancy, the breast 

tissue undergoes proliferation in preparation for lactation. Estrogen stimulates normal 

breast cells to differentiate to milk-secreting alveoli, while cells with malignant 

degeneration may further develop into detectable tumors.
20 

Androgen is aromatized to 

estrogen in adipose tissue
67

; thus a high body mass index is linked to elevated estrogen 

levels. As a result, excessive weight gain during pregnancy can potentially cause higher 

estrogen levels that may increase the risk of breast cancer later in life.
75

 According to a 

case-control study within a cohort consisting of 2,089 Finnish women (123 cases of 

breast cancer, and 856 controls), a weight gain of more than 15 kg during pregnancy was 

associated with 62% higher risk of breast cancer (RR 1.62; 95% CI 1.03–2.53) compared 

to women with the recommended weight gain of 11–15 kg after adjusting for mother's 
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age at menarche, age at first birth, age at index pregnancy, parity at the index birth, and 

BMI before the index pregnancy. Further investigations determined that the excessive 

weight gain in pregnancy independently affected the risk of postmenopausal breast 

cancer in their study; and case subjects did not transfer their pregnancy weight gain into 

the postmenopausal period. Therefore, they did not have a higher BMI than the control 

subjects at the time of breast cancer diagnosis (P value<0.05).
42

 

 

The influence of pregnancy weight gain on premenopausal breast cancer was studied with 

regards to BMI by Hilakivi-Clarck et al.
28 

however; the results were not consistent with 

the previous findings. In a nested case-control study within a cohort of 22,610 Finnish 

women, 114 cases of premenopausal breast cancer were identified. A total of 98 cases of 

breast cancer and 392 controls were selected for the final model. According to the 

analysis, women who gained 16 kg (35.2 Ibs) during their last pregnancy had a 

significantly lower risk of breast cancer in the premenopausal period (OR 0.28; 95% CI 

0.08–0.96) if their BMI increased >7 m/kg
2
 after the age of 20; however, the risk of 

breast cancer increased later during post- menopause. The authors concluded that an 

excessive pregnancy weight gain may provide short-term protection, but cause a long-

term hazardous effect on breast cancer following menopause. It remained to be 

determined why BMI and pregnancy weight gain affect premenopausal and 

postmenopausal breast cancer risks differently.
2 
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CHAPTER 2: SPECIFIC AIMS 

Although high levels of estrogen are known as cause of pregnancy-associated breast 

cancer, it is still possible that other perinatal factors interfere with this relationship or 

even cause breast cancer independently. The influence of different perinatal factors on 

resultant breast cancer has been studied; however, except for the mother’s age at first 

full-term pregnancy,
2,4,44,46,88

 other findings have not been consistent. A study by Luke et 

al. showed a protective effect of excessive weight gain in pregnancy on the risk of breast 

cancer in pre-menopausal women, although the risk rose later in postmenopausal life.
28

 In 

this project, we aim to examine the independent effect of excessive weight gain in 

pregnancy on the premenopausal risk of breast cancer. Up to our knowledge, there have 

been only a couple of studies on this relationship that did not show consistent results. 

 

The effect of weight gain during pregnancy on an early onset of breast cancer looks 

plausible. A few mechanisms such as the hormonal effects of estrogen on pre-malignant 

cells, increased testosterone aromatization in fat tissue, and increased cell proliferation 

and gene mutation in pregnancy can explain the plausibility of our hypothesis.
42,44 

Although only a single study showed the above cause and effect relationship,
42 

and this 

was not supported by other studies; it is still interesting to examine such a link in other 

populations. 

 

For the purpose of this study we will utilize two linked datasets: the Nevada Cancer 

Registry (1995–2008), and the birth certificates of individuals born in Nevada (1994–

2008). The overall goals of this population-based case-control study are as follow: 

 To study whether changes occurring during pregnancy (mainly excessive weight 

gain as predictive variable) can play a role in developing breast cancer (outcome 

variable) in a period up to 5 years following delivery 

 

 To study whether other perinatal and prenatal factors such as birth weight, birth 

order, gestational age, method of delivery and induction of labor, as well as 

mother’s age at the time of delivery, race/ethnicity, level of education, plurality, 
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smoking and drinking habits can potentially influence the risk of breast cancer in 

a period of up to 5 years following delivery 
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CHAPTER 3: RESEARCH QUESTIONS 

 Is an excessive weight gain during pregnancy associated with an increased risk of 

breast cancer in a period of 5 years following delivery?  

 

 Can any variable of pregnancy or delivery such as birth weight, birth order, 

gestational age, method of delivery and induction of labor, as well as mother’s 

age at delivery, race/ethnicity, and level of education, plurality, smoking and 

drinking habits, and marital status increase the risk of breast cancer during 5 years 

following delivery? 

 

The independent variable is excessive weight gain during pregnancy and the dependent 

variable would be the new diagnosis of breast cancer during 5 years following delivery. 
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CHAPTER 4: MAIN HYPOTHESIS 

The null and the alternative hypotheses are as follows: 

 

Ho: Excessive weight gain during pregnancy does not increase the risk of breast cancer 

during 5 years following delivery. 

 

Ha: Excessive weight gain during pregnancy is associated with an increased risk of 

breast cancer during 5 years following delivery. 
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CHAPTER 5: MATERIALS & METHODS 

Data Source 

Data for this population-based case-control study were obtained from two datasets: the 

Nevada Cancer Registry with all cancer diagnoses in the state from January 1, 1995 to 

December 31, 2008; and the birth certificates of individuals born from January 1, 1994 to 

December 31, 2008 in the state of Nevada. Data from the two sources were linked based 

on birth date; mother’s name and mailing address (all identifiable variables which were 

not released with the working dataset) by the Nevada State Health Division. The data 

include information about all cancer types occurring among the mothers as well as all 

variables of pregnancy and delivery normally listed in a standard U.S. birth certificate.  

The dataset also provides an enumeration of the population from which controls can be 

sampled. Figure 2 illustrates the linkage between the two sources of data.  

 

 

 Figure 2. The linkage of the Nevada Cancer Registry database and the State of Nevada  

birth certificates 
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Participants 

This is a population-based case control study. There is no interview or use of 

questionnaires. The initial dataset (population pool) consisted of all women who gave 

birth to a live baby from January 1, 1994 to December 31, 2008 in the state of Nevada.  

 

The cases were defined as women who were diagnosed with premenopausal (<50 years 

of age) breast cancer from January 1, 1995 to December 31, 2008 in the state of Nevada 

after having delivered a live baby from January 1, 1994 to December 31, 2003 in the state 

of Nevada. The control group included women who gave birth to a live baby during the 

period of January 1, 1994 to December 31, 2003 and were not diagnosed with breast 

cancer from January 1, 1995 to December 31, 2008 in the state of Nevada (Figure 1). 

 

Women who were diagnosed with breast cancer following menopause (>50 years of age 

was considered as cut-off point), women who were diagnosed with breast cancer prior to 

the recorded delivery, and women with a diagnosis of cancer other than breast cancer 

were excluded from the study (Figure 1). 

Figure 1. The study population: inclusion and exclusion criteria 
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Study Population  

Initially, the study pool included all women who gave birth to a live baby from January 1, 

1994, to December 1, 2008 in the state of Nevada. A cohort of 461,766 women between 

the ages of 11 and 67 years whose delivery information was available through a birth 

certificate was identified. 

 

Research Design 

We performed a nested case-control study within the abovementioned residents of 

Nevada. Cases and controls were frequency-matched by the ratio of 1 to 4 by age of the 

mother at delivery in categories of 5-year age groups. 

 

According to some of the previous studies, breast cancer is most commonly diagnosed 

within 3–4 years after a delivery,
4
 and so we limited cases and controls to a delivery date 

of December 31, 2003; indicating the latest date of delivery providing enough time for 

the individuals to develop breast cancer up to the last diagnosis year covered in the 

dataset (2008). 

 

The main predictor variable in our study was excessive weight gain during pregnancy, 

and the outcome variable was the occurrence of breast cancer diagnosed in 5 years 

following a full-term pregnancy, but prior to menopause. A weight gain of 36 Ibs or more 

during a full-term pregnancy was considered as an excessive weight gain. We examined 

the independent effect of 13 other covariates whose information is available in our 

dataset, and the effect of the main variable was adjusted for these covariates in the final 

model.  

 

Selection of Cases and Controls 

The initial dataset included 461,766 women who gave birth from Jan 1, 1994 to Dec 31, 

2008 in the state of Nevada. The information about date of delivery (‘Date of Birth’) was 

not available in the data and we were required to add the values of Last Menstrual Period 

to that of the Gestational Week of mothers at the time of delivery in order to compute the 
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delivery date. The data missed the information of at least one of the above variables for a 

number of 83,735 women; therefore, these women were removed from the study.  

 

A total of 213,250 mothers gave birth during the period of 1994─2003, of which 330 

cases of breast cancer and 680 cases of other cancers were identified. The latter 

population was excluded from the study. Among the remaining breast cancer cases, only 

126 individuals were diagnosed with breast cancer up to 5 years after delivery, and those 

were counted in the final model. The 126 cases of breast cancer did not include women 

older than 50 years old; thus no one had to be excluded from the cases for this reason. We 

selected four age matched controls for each case using frequency matching technique 

(504 controls). Our final model consisted of 630 individuals (Figure 3). 

 

 

 Figure 3. The selection model for Cases and Controls 
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Exposure Definition and Determination 

Weight gain in pregnancy is defined as total extra weight that a mother gains during a 

pregnancy, and that was already calculated by subtracting mother’s weight before 

pregnancy from mother’s weight at delivery. The average weight gain in a normal 

pregnancy is expected to be 25–35 pounds, which includes the baby (6–8 lbs), placenta 

(1–2 lbs), uterus (1–2 lbs), amniotic fluid (2–3 lbs), breast (1–2 lbs), blood (3–4 lbs), and 

body fluid (3–4 lbs).
34 

  

Weight gain in pregnancy depends on the Body Mass Index (BMI) before conception. 

The guidelines for pregnancy weight gain are issued by the Institutes of Medicine (IOM). 

According to the most recent recommendation, as of 2009, a woman with a normal BMI 

(18.5–24.9) is expected to gain between 25 and 35 pounds during pregnancy. This is 

equivalent to 1 to 5 pounds in the first trimester and an average of 1 pound per week for 

the rest of the pregnancy for an optimal growth of the baby. Table 1 illustrates the normal 

weight gain and the break, respectively, in a full-term pregnancy.
30

    

  

According to the standard birth certificate issued by the Centers for Disease Control, the 

subgroup recommended that mother’s pregnancy weight (Item 33) and mother’s weight 

at delivery (Item 34) be added to replace the previous ‘weight gained during pregnancy’ 

item in an effort to gain more accurate information on the weight gained during 

pregnancy. The height and the pre-pregnancy weight are needed in order to calculate 

maternal BMI. As a matter of fact, maternal weight gain is of little value without the 

knowledge of maternal BMI. Maternal BMI alone and in combination with maternal 

weight gain during pregnancy is associated with the pregnancy outcome and maternal 

morbidity and mortality.
18

 

 

The weight gain during pregnancy can be measured using the Pregnancy Weight Gain 

Calculator software which needs current information about mother’s weight and height, 

and the gestational age of the fetus.
33

 For a twin pregnancy, the IOM recommends a 

gestational weight gain of 16.8–24.5 kg (37–54 lbs) for women of normal weight, 14.1–

22.7 kg (31–50 lbs) for overweight women, and 11.3–19.1 kg (25–42 lbs) for obese 
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women. There is no guideline available for estimating weight gain in a multiple gestation 

pregnancy.
33

  

 

There is also no clear definition for ‘excessive weight gain’ during pregnancy. A previous 

study categorized total weight gain of more than 15 kg (33 Ibs) as more than normal 

regardless of BMI and number of gestations.
42

However, by considering table 1 and for 

the purpose of our study, we defined a weight gain of 35 Ibs or more as excessive weight 

gain in pregnancy regardless of mother’s body mass index or number of fetuses, and we 

classified it as mild (36–50 Ibs), moderate (51–65 Ibs), or severe (>65 Ibs) excessive 

weight gain. Table 1 illustrates the Institute of Medicine’s weight gain guidelines for 

pregnancy.
78

 

 

Table 1. The Institutes of Medicine’s weight gain recommendations for pregnancy. 

 

 

Ethical Considerations 

Approval from the UNLV Institutional Review Board (IRB) was obtained. Our database 

does not include names or patient identifications, and as a result the study was exempt 

from IRB approval. 
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CHAPTER 6: COVARIATES 

Out of a total of 64 variables present in the database, we included only 13 covariates that 

were believed to be relevant for the study through a plausible relationship with the 

outcome variable. We studied the effect of each of these 13 predictor variables on the 

outcome variable in both univariate and multivariate models.  

 

The selected covariates included birth weight, birth order, gestational age and induction 

of labor, as well as mother’s age at delivery, race/ethnicity, and levels of education, 

plurality, smoking and drinking habits, gestational hypertension, and gestational diabetes.  

 

Some of the covariates play the role of confounding factors in our study, and therefore we 

computed and adjusted the influence of each of them on the risks of breast cancer in a 

multivariate model. All variables were already measured and the results were available as 

yes/no or a number (string and numeric) in our dataset. Table 2 shows the frequency of 

each variable. Some of the covariates are defined below: 

Age  

Age is the second strongest risk factor for breast cancer following sex. Incidence rates 

increase along with age steadily until about the age of 45 to 50, then the increase 

continues but at a slower rate.
38

 Hormonal change due to menopause taking place at this 

time may explain this pattern. The curve flattens at 75 to 80 years of age, and decreases 

only mildly thereafter.
14

 According to data from 2002−2006, 95% of new cases and 97% 

of deaths due to breast cancer occurred in women aged 40 and older; and the average age 

at the time of diagnosis was 61 years.
7
 

 

Pregnancy related breast cancer also increases in rate as women delay childbearing until 

later in life; when the incidence of breast cancer would normally increase.
2,38,44,46,88

 

However, it peaks at an earlier age than that of nulliparous women or women who gave 

birth at younger ages.  
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Race 

According to the National Cancer Institute, white non-Hispanic women have the highest 

overall incidence rate for breast cancer among U.S. ethnic groups, while Asian-American 

women have the lowest rate (Fig. 4).
8,38

 Among women of ages 40─50, African-

American women have the highest incidence of breast cancer.
35

 Black women also have 

the highest mortality rates from breast cancer in all age groups.
16

 Among women of all 

races and ages, breast cancer mortality rates declined at an average rate of 2.3% per year 

between 1990 and 2002, which reflects development in both early detection and 

treatment.
81

 

 

 

 

Figure 4. U.S. female breast cancer profile for 2002–2006: incidence and mortality rates 

by age and race (American Cancer Society, Surveillance Research, 2009) 

 

Birth Weight 

Birth weight is the first weight of the baby measured right after being born. Birth weight 

is measured on pounds scale, and a range of 5.5 to 10.5 Ibs is considered as normal birth 

weight.
36

 A low birth weight of neonates (also known as ‘small for gestational age’) can 

be due to prematurity or other reasons such as health issues of mother, genetic factors, 
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problems with the placenta, and substance abuse by the mother.
58

 The term Fetal Growth 

Restriction (FGR) (also called intrauterine growth restriction: IUGR) is used when a fetus 

has not reached its expected growth; mainly due to genetic or environmental factors.  

 

Small for gestational age (SGA) refers to a weight below the 10th percentile for 

gestational age. Most of the fetuses who weigh below the 10th percentile for gestational 

age are small only because of constitutional factors such as female sex or maternal 

ethnicity, parity, or body mass index; and they are not at high risk of perinatal mortality 

or morbidity.
12

 The incidence of FGR varies among populations, and increases with 

decreasing gestational age. Approximately 23% of full-term infants in developing 

countries are SGA; compared to only 10% of term infants in developed countries.
10 

High birth weight of neonates is often constitutional or due to maternal conditions during 

pregnancy, mainly diabete.
58 

Infants are considered large for gestational age (LGA) if 

their birth weight is greater than the 90th percentile for gestational age (equal to 3,800 

grams).
5
 

 

Factors related to intrauterine growth in the female offspring may increase adult risk of 

breast cancer. A high birth weight is thought to be linked with risk of breast cancer later 

in life.
55,56,90

 A high level of estrogen during embryonic life is thought to be the main 

reason. Trichpopolos hypothesized this link in 1990; and it was subsequently supported 

by a few studies; although some studies have been inconclusive or found no association. 

 

Although the above link has been investigated by many studies and is generally 

supported by the literature, there is little evidence that birth weight is associated with 

maternal risk of breast cancer. To our knowledge, none of the case-control studies on the 

association between pregnancy characteristics and maternal breast cancer have been able 

to provide significant results on birth weight. This link has not been examined in an 

observational study so far, or the results were inconclusive. 
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Twin Pregnancy (Plurality) 

Twin pregnancies have been increasing in proportion among total pregnancies in the 

developed countries; which seems to be due to the expanded use of fertility treatments 

and older maternal age at childbirth.
8,71 

In the United States, twin births accounted for 

3.3% of live births in 2008.
50

 Multiple gestations are associated with higher rates of 

almost every complication of pregnancy except for post-term pregnancy and fetal 

macrosomia.
19, 82

 

 

It has been hypothesized that the relatively higher estrogen levels in twin pregnancies 

might be linked with higher risk of maternal breast cancer.
21

 However, support for this 

seems to be insufficient, and in fact there are studies showing opposite results.
27,39, 

45,57,59,85,88
 The higher levels of other pregnancy hormones such as progesterone and HCG 

are suggested as a likely mechanism for association between multiple gestations and 

reduced risk of maternal breast cancer.  

 

Gestational Age 

Gestational Age (GA) is defined as the length of the pregnancy, and is measured in weeks 

by subtracting the date of the Last Menstrual Period (LMP) from the date of delivery 

minus another 2 weeks.
31

 It is assumed that fertilization in humans normally occurs 14 

days after the onset of the LMP.
92

 By agreement, only completed weeks of gestation are 

counted. If a more precise gestational age is required, the number of remaining days is 

added to the calculated complete weeks of gestation.
52

 A value of 37–40 weeks is 

referred as normal GA for delivery or a normal full-term pregnancy. According to data 

from CDC in 2005, the mean gestational age for singletons was 38.7 weeks.
49

  

 

According to the World Health Organization, the American Academy of Pediatrics 

(AAP) and the American College of Obstetricians and Gynecologists (ACOG), premature 

birth is defined as the delivery of an infant prior to completion of 37 weeks of gestation.
52

 

Infants born between 34 and 36 weeks of gestation are called as late preterm.
22

 Some 

studies have defined late preterm birth as 35─36 weeks.
32 

Post-term pregnancy is defined 

as a pregnancy that has extended beyond 42.0 weeks of gestation or 294 days from the 



20 

first day of the last menstrual period.
1 

In 2005, around 6% of pregnancies continued 

beyond 42 weeks of gestation.
49

 The prevalence of post-term pregnancy in a population is 

influenced by several factors, but mainly by performing an early ultrasound assessment 

of gestational age. The use of ultrasound for detection of gestational age early in 

pregnancy has reduced the prevalence of post-term pregnancy to 2%.
17,52  

 

The incidence of premature births has increased from 10.6 percent in 1990 to 12.8 

percent of all live births in 2006; and declined over three consecutive years to 12.2% of 

all births in 2009.
52

 Changes in rates of late preterm birth (35
th

 and 36
th

 weeks of 

gestation) is known to be the cause of this trend in 2006 and from 2007 to 2009.
25

 

 

A preterm delivery was thought to be associated with increased risk of breast cancer. This 

idea originated from a study that showed mammary cells proliferate in the first and 

second trimester of pregnancy and differentiate in the last trimester among animals.
73

 It 

was then hypothesized that a full term pregnancy is required for complete differentiation 

of the mammary cells, and that early pregnancy termination or a pre-term labor may 

elevate the risk of breast cancer. The assumption was examined a few times thereafter 

and some evidence was found to support such link.
29, 54,91

 According to the results of a 

study by Melbye et al., parous women who gave birth prior to 32nd week of gestation for 

any reason had significantly higher risk of pre-menopausal breast cancer compared to 

women who delivered at 40 weeks of pregnancy (RR 1.72; 95% 1.14−2.59). However, a 

pre-term delivery after 32 weeks of gestation did not significantly change the risk of 

breast cancer.
54

 

 

Gestational Hypertension 

Gestational hypertension or Pregnancy Induced Hypertension (PIH) is defined as systolic 

blood pressure of ≥140 mmHg and/or diastolic blood pressure of ≥90 mmHg detected 

after 20 weeks of gestation in a previously normotensive pregnant woman.
70,77

 The blood 

pressure readings have to be documented on at least two occasions six hours apart. 

Gestational hypertension is a temporary diagnosis for hypertensive pregnant women who 

do not meet criteria for preeclampsia (both hypertension and proteinuria) or chronic 
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hypertension (hypertension first detected before the 20th week of pregnancy). Gestational 

hypertension occurs in about 6% of pregnancies.
97

 

 

Preeclampsia is defined as hypertension after 20 weeks of gestation associated with 

proteinuria (presence of protein> 3grams in a 24-hour urine sample), and is characterized 

by dysfunction of the maternal endothelium.
47

 Given that many hormonal changes occur 

with preeclampsia, it is possible that these changes influence the risk of maternal breast 

cancer.
41

 According to a meta analysis of 13 relevant articles about preeclampsia and six 

relevant publications about PIH, both preeclampsia
84 

(OR 0.86; 95% CI 0.73−1.01), and 

PIH
86

 (OR 0.83; 95% CI 0.66−1.06) were found to have a protective effect on maternal 

risk of breast cancer later in life.
41

 

 

Gestational Diabetes 

Women are normally prone to insulin resistance in pregnancy that predisposes them to 

develop diabetes. The resistance is mainly caused by placental secretion of diabetogenic 

hormones such as growth hormone, placental lactogenic hormone, and progesterone, as 

well as an increased maternal adipose deposition, decreased exercise, and increased 

caloric intake.
46

 Gestational diabetes is defined as having an abnormal glucose tolerance 

test detected for the first time during the n pregnancy.
68

       

 

According to the recent guideline issued by the American Diabetes Association in order 

to diagnose a woman with gestational diabetes, she either has to have a fasting plasma 

glucose ≥92 mg/dl  and  <126 mg/dl at any gestational age or to have an abnormal oral 

glucose tolerance test (GTT). An abnormal GTT is defined as having a fasting plasma 

glucose ≥92 mg/dL but <126 mg/dL or an one-hour blood sugar ≥180 mg/dL  or a two-

hour blood sugar ≥153 mg/dL  after a two-hour GTT with 75 grams of glucose.
9 

 

The prevalence rates of gestational diabetes are higher in African-American, Hispanic-

American, Native American, and Asian women than in white women in the United 

States.
11

 Up to 16% of patients with breast cancer have type-1 or type-2 diabetes. 

According to a meta-analysis of data on 43 studies, a significantly elevated risk of breast 
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cancer was found to be associated with diabetes in women (OR 1.20; 95% CI 1.13−1.29). 

The author concluded that diabetes independently increases the lifetime risk of breast 

cancer in women.
26

 Gestational diabetes might also be associated with excess risk of 

breast cancer.
95
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CHAPTER 7: STATISTICAL ANALYSIS 

The data were collected, cleaned, and recoded for use in this study. We compared the 

demographic features and prevalence of major risk factors between case and control 

subjects. We performed a case-control study of the association between excessive weight 

gain during pregnancy and a breast cancer diagnosis. We measured the odds of excessive 

weight gain during pregnancy in case patients in relation to breast cancer.  

 

Regression analyses were conducted with the logistic procedure of SPSS 20. We utilized 

unconditional logistic regression to determine the adjusted estimates of odds ratios and 

respective 95% confidence intervals. Unadjusted odds ratios at 95% CI; as well as P-

values for each variable were computed. The odds ratio for each one of the 

abovementioned weight gain was adjusted for the potential confounding variables 

described above. The background characteristics of the recorded pregnancies are shown 

in table 2. 
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Table  2. Background characteristics of the recorded pregnancies 

Risk Factors Cases

N=126 (%)

Controls 

N=504 (%)
Risk Factors Cases

N=126 (%)

Controls 

N=504 (%)
Age (years) Parity
≤24 2 (1.5) 7 (1.3) 1 125 (99.3) 499 (99.1)
25–29 14 (11.2) 79 (15.6) 2 1 (0.7) 5 (0.9)

30–34 42 (33.3) 164 (32.5) Gestational Age (w)
35–39 46 (36.6) 194 (38.4)  ≤34 4 (3.2) 21 (4.1)

40–44 21 (16.6) 56 (11.1) 35–36 10 (7.9) 28 (5.5)

≥45 1 (0.7)  4 (0.7) 37–40 108 (85.7) 406 (80.5)

Race ≥41 4 (3.2) 49 (9.7)

White 80 (63.8) 290 (57.7) Weight Gain

Black 11 (8.7) 26 (5.1) ≤24 26 (24.4) 123 (24.4)

Hispanic 21 (16.6) 140 (27.7) 25–35 47 (37.4) 185 (36.7)

Native 1 (0.7) 2 (0.3) 36–50 34 (26.9) 124 (24.7)

Asian 12 (9.5) 38 (7.5)  51–65 8 (6.3) 21 (4.1)

Unknown 1 (0.7) 8 (1.5) ≥66 11 (8.7) 51 (10.1)

Education (years) Alcohol

≤6 2 (1.5) 30 (5.9) No 121 (96.1) 487 (96.6)

7–12 52 (41.2) 197 (39.4) Yes 3 (2.3) 12 (2.5)
13–14 26 (20.6) 109 (21.6) Unknown 2 (1.5) 5 (0.9)

15–16 26 (20.6) 93 (18.4) Tobacco

≥17 16 (12.6) 62 (12.3) No 107 (84.9) 437 (86.7)

Unknown 1 (0.7) 13 (2.5) Yes 18 (14.4) 62 (12.4)

Birth Weight (Ibs) Unknown 1 (0.7) 5 (0.9)

≤5.49 15 (11.9) 57 (11.3) Induction of Labor

5.50–10.49 110 (87.3) 446 (88.4) No 94 (74.6) 368 (73.1)

≥10.50 0 1 (0.7) Yes 32 (25.4) 136 (26.9)

Unknown 1 (0.7) 0 Hypertention

Plurality No 121 (96.1) 490 (97.2)

1 121 (97.0) 489 (96.0) Yes 5 (3.9) 14 (2.8)

2 5 (2.3) 12 (3.9) Diabetes

3 0 2 (0.3) No 124 (98.4) 497 (98.6)

4 0 1 (0.1) Yes 2 (1.6) 7 (1.4)  
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CHAPTER 8: RESULTS 

In the initial cohort, 330 women developed breast cancer from 1995 to 2008.  A total of 

126 cases aged 21─46 were eligible and entered the final model. The cases of breast 

cancer had a mean age of 34.37 ± 4.57 at delivery and mean age of 37.88 ± 4.58 at the 

time of diagnosis. The average time difference between the ages at the time of breast 

cancer diagnosis and age at recorded delivery was 5.19 ± 1.46 years. The cases and 

controls were matched on age at the time of delivery; thus we did not study the effect of 

age on the risk of premenopausal breast cancer, although the values of every other 

variable were adjusted for that. The unadjusted odds ratio of maternal breast cancer by 

pregnancy characteristics is shown in Table3. 

 

Table 3. Unadjusted odds ratio of maternal breast cancer by pregnancy characteristics 

Risk Factors OR 95% CI P value Risk Factors OR 95% CI P value
Race Weight Gain (Ibs)
White Referent 0.135 0–24 1.17 0.68–2.00 0.558
Black 1.58 0.74–3.37 0.239 25–35 Referent 0.662
Hispanic 0.56 0.33–0.94 0.029 36–50 1.32 0.74–2.23 0.337
Native 2.02 0.18–22.94 0.571 51–65 1.88 0.74–4.74 0.183
Asian 1.14 0.96–2.29 0.718 66+ 0.99 0.46–2.18 0.996
Unknown 0.46 0.05–3.78 0.469 Alcohol

Education (years) No Referent 0.891
≤6 Referent 0.337 Yes 1.09 0.30–3.98 0.506
7–12 4.24 0.97–18.49 0.055 Unknown 1.77 0.32–9.57 0.118
13–14 3.77 0.84–16.92 0.084 Tobacco
15–16 4.31 0.96–19.42 0.056 No Referent 0.838
≥17 4.63 1.00–21.39 0.051 Yes 0.18 0.67–2.09 0.562
Unknown 1.11 0.09–13.57 0.933 Unknown 0.88 0.10–8.01 0.915
Birth Weight (Ibs) Induction of Labor
1–5.49 Ibs 1.11 0.60–1.99 0.768 No Referent
5.5–10.49 Referent 0.957 Yes 0.85 0.61–1.50 0.956
Plurality Hypertention
1 Referent 0.871 No Referent
2 1.61 0.54–4.67 0.398 Yes 1.33 0.45–3.89 0.607
Parity Diabetes
1 Referent 0.999 No Referent
2 0.81 0.09–7.12 0.839 Yes 1.27 0.26–6.26 0.769
Gestational Age 

(weeks)
17–34 0.63 0.21–0.95 0.446
35–36 1.33 0.62–2.86 0.464
37–40 Referent 0.122
41–48 0.32 0.11–0.92 0.034  
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The average weight gain in pregnancy among cases was 38.34 ± 20.50 Ibs and for that of 

controls was 37.33 ± 2.19 Ibs.  An excessive weight gain was found among 42% of cases 

and 39% of controls. Excessive weight gain was identified in 42% of patients with breast 

cancer diagnosis and 39% of controls, giving odds ratio of 1.32, 1.87, and 0.99 for weight 

gains of 36–50, 51–65, and +66 Ibs, respectively compared to the weight gain category of 

25–35 Ibs as reference group. However, the values did not reach significant levels (Table 

4). 

 

A total of 17 mothers had twin pregnancies (5 cases and 12 controls). Two mothers had 

triplet pregnancy and one had a quad pregnancy. Six mothers (1 case and 5 controls) had 

their second pregnancy recorded in the dataset. Due to the low number of cases with 

multiple gestational pregnancies as well as those with a second pregnancy, the results 

were inconclusive on these variables. 

 

Pregnancies that progressed beyond 40 weeks of gestation were associated with a 

significant lower risk of premenopausal breast cancer compared to gestational week of 

37−40 at the time of delivery (OR 0.32; CI 0.11─ 0.92). After adjustment for other 

covariates in a multivariate model, the odds ratio remained significant (OR 0.32; CI 

0.11─0.94).  Preterm deliveries were not associated with changes in the risk of maternal 

breast cancer. 

 

The mean birth weight was 6.89 ± 1.38 Ibs for cases and 6.82 ± 1.57 Ibs for controls. 

Among neonates, 556 were born in the normal range of birth weight, 72 were SGA, one 

was LGA, and one neonate was with no value. The birth weight of the neonate did not 

predict the maternal risk of premenopausal breast cancer in any category. 

 

Whites made up the majority of the mothers in our study population (370), followed by 

Hispanic (161), Asian (50), African-American (37), and Native American (3). Hispanic 

background protected mothers against breast cancer compared to mothers of white 

background (OR 0.56; 95% CI 0.33─0.94). Use of tobacco and alcohol, gestational 
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diabetes, gestational hypertension, and induction of labor were not associated with 

significant changes in the risk of premenopausal breast cancer. 

 

Table 4. Distribution of risk factors and associated odds ratio for premenopausal breast 

cancer among parous cases and controls after frequency-matching for the age of the 

mother 
Risk Factors OR 95% CI P Value Risk Factors OR 95% CI P Value

Race

Gestational Age

 (weeks)

White Referent 0.282 ≤34 0.77 0.19-3.09 0.714

Black 1. 75 0.80-3.80 0.161 35-36 1.3 0.53-3.19 0.564

Hispanic 0.61 0.35-1.11 0.114 37-40 Referent 0.171

Native 1.92 0.17-22.47 0.626 ≥41 0.33 0.11-0.93 0.038

Asian 1.13 0.55-2.32 0.739 Weight Gain (Ibs)

Unknown 0.62 0.06-6.08 0.687 ≤24 1.07 0.61-1.86 0.815

Education (years) 25-35 Referent 0.707

≤6 Referent 0.755 36-50 1.21 0.66-2.20 0.941

7-12 2.58 0.55-12.01 0.229 51-65 2.03 0.74-5.20 0.167

13-14 2.34 0.48-11.49 0.294 ≥66 1.03 0.44-2.41 0.953

15-16 2.62 0.53-12.98 0.239 Alcohol

≥17 2.65 0.52-13.66 0.244 No Referent 0.766

Unknown 0.76 0.05-11.07 0.833 Yes 0.81 0.20-3.20 0.999

Birth Weight (Ibs) Tobacco

≤5.49 0.98 0.43-2.20 0.998 No Referent 0.999

5.50-10.49 Referent 0.951 Yes 1 0.53-1.90 0.985

Plurality Induction of Labor

1 Referent 0.947 No Referent

2 1.52 0.39-5.93 0.456 Yes 0.92 0.58-1.48 0.743

Parity Hypertention

1 Referent No Referent

2 0.48 0.03-6.99 0.595 Yes 1.5 0.46−4.88 0.497

Diabetes
No Referent

Yes 1.62 0.30−8.68 0.575  
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CHAPTER 9: DISCUSSION 

A relatively higher level of estrogen during pregnancy associated with early stages of 

malignant transformation is known as a likely cause of the elevated rates of breast 

cancer.
72

 Mammary cells in a few percent of women might be in early stages of 

malignant transformation at the time of pregnancy and raising estrogen to higher levels 

enhances the growth of cells in an already malignant region. This theory is consistent 

with the fact that the risk of breast cancer increases as women delay the age of their first 

pregnancy.
2,4,44,46,88

 In fact, the chances of showing early stages of malignancy or being in 

higher stages of malignant transformation  increases with the pregnancy occurring at 

relatively older ages. The theory of higher levels of estrogen during a delayed first-time 

pregnancy as a possible mechanism to increase the risk of a subsequent breast cancer
65

 

seems to lack sufficient scientific basis, this is because the ovaries start regressing in size 

and function as the woman ages.  

  

It is also possible that there are other pregnancy-related factors confounding this 

relationship, producing relatively higher levels of estrogen in some pregnant women, or 

even causing breast cancer independently. Examples of such confounding factors may 

include an excessive weight gain in pregnancy and preterm delivery.
42,54

 A few other 

pregnancy-related factors such as breastfeeding,
46

 female twins,
88

 and preeclampsia
41 

have also been suggested to have protective effects against premenopausal breast cancer 

among mothers, although not consistently. 

 

It is not clear whether the number of parities is associated with the risk of premenopausal 

breast cancer. While some studies showed that the rates decrease following a second, 

third or a subsequent pregnancy
4,44,46

 other studies were not consistent with this finding 

or even showed opposite results.
88

 The mechanism of this protection if it even exists is 

not well understood. The long term protective effect of first pregnancy through the 

introduction of mature mammary cells is known as a likely mechanism of risk reduction 

of breast cancer later in life.
53
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Our study did not support a likely role of weight gain during pregnancy on the risk of 

premenopausal breast cancer. Although there is little evidence for such link drawn from a 

single study by Kinnunen et al..
42

 To our knowledge, the only significant results on the 

above link should be due to the protective effects of weight gain during pregnancy on the 

premenopausal risk of breast cancer,
28       in which the postmenopausal increased risk of 

breast cancer is only partially explained by the known mechanisms of hormonal 

stimulation of pregnancy on the premalignant proliferation of mammary cells. 

 

Although the information about BMI at delivery was not available in our dataset and a 

couple of previous studies controlled for it, this should not alter our definition of 

excessive weight gain during pregnancy; and we are not concerned whether the mothers 

normally gained weight during pregnancy. With regard to the theory of conversion of 

testosterone to estrogen in fat tissue,
80

 the total weight gain in pregnancy was targeted as 

a likely predictor of breast cancer rather than the value of the basal BMI.  Although 

higher baseline estrogen levels might correlate with higher BMI, we are mainly looking 

for the differences in estrogen levels due to changes during pregnancy. It is also not 

feasible, perhaps even in a prospective study, to monitor the levels of estrogen hormone 

through pregnancy due to the diurnal variation in its levels.
83,96

 

 

Our study had a high level of strength and validity. The fact that it was a nested case-

control study within a cohort of Nevada residents enabled us to minimize the risk of 

selection bias (the whole population is included) or recall bias (the data contained 

measurable variables which were already measured and listed in our dataset; there are no 

subjective characteristics of pregnancy listed in our dataset). In addition, the design of the 

study allowed us to examine the aforementioned link over a population from all 

socioeconomic classes. We were also able to examine a large number of variables as 

likely causes of breast cancer following a pregnancy. 

 

Our study, like many other previous studies, had a number of limitations. The linking of 

the two sources of data (Cancer Registry database and birth certificates) based on name, 

date of birth, and residential information but no social security number could be a source 
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of incomplete matching or misclassification. In fact, it is possible that a portion of the 

control subjects actually had breast cancer and their information is not recorded in the 

dataset. It is also possible that some patients left the state of Nevada following a 

pregnancy and developed breast cancer elsewhere. We are not able to clarify whether the 

individuals who are counted as control subjects developed breast cancer while they 

moved and lived in a different state. However, the probability of this is negligible given 

the low incidence of premenopausal breast cancer in the population at large. 

 

In our analysis, we were not able to control the study for some of the confounding factors 

such as BMI at baseline, age at menarche, history of breast feeding, using mammography 

as a screening tool, family history of breast cancer, and genetic predispositions (e.g., 

BRCA 1 and BRCA 2 genes) due to unavailability of the information. Breastfeeding is 

shown to protect women against breast cancer.
46,61 

 The effects of genetic factors and 

familial predispositions are also already known and the use of mammography has caused 

higher and earlier rates of detecting breast cancer cases.
24

 A long duration of exposure to 

estrogen due to early menarche or late menopause or both is known to be a risk factor for 

breast cancer.
13

 

 

The most interesting finding of our study was the effect of gestational age at the time of 

delivery on the risk of maternal breast cancer, which is plausible.
54,75

 The theory of 

proliferation of mammary cells in the first and second trimester and cell differentiation 

and maturation in the third trimester
73 

explains the positive influence of pre-term delivery 

on the risk of premenopausal breast cancer among mothers.
54

 This theory also applies for 

the protective effects of late deliveries on premenopausal risk of breast cancer. We 

suggest that as pregnancy progresses beyond 40 weeks of gestation, mammary cells have 

more time for complete differentiation and maturation; a process that started earlier in the 

third trimester. To our knowledge, this link was not previously shown. The results of this 

study will therefore contribute to the literature and may provide a basis for future studies. 
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CHAPTER 10: CONCLUSIONS 

Our study did not find a role of excessive weight gain on the risk of premenopausal breast 

cancer. There is little to no evidence that weight gain in pregnancy is associated with 

maternal risk of breast cancer. This link can potentially be examined in a different 

population, a larger number of participants, or a different study design controlling for 

BMI at baseline. The association of pregnancy progressing beyond 40 weeks of gestation 

and reduced risk of maternal breast cancer is significant and plausible. This link needs to 

be studied further in a cohort study with different populations. 

 

The impact of such a finding on public health could be significant. Delivery through 

elective cesarean section or induction of labor has been increasingly performed for the 

past couple of decades. The procedures are both normally preferred after the completion 

of a minimum of 38 weeks of pregnancy.
64,86

 In order to minimize the premenopausal 

risk of breast cancer for women with known risk factors, it may be beneficial to schedule 

a relatively later gestational age for the aforementioned procedures — beyond 40 weeks 

of gestation if the delivery does not progress naturally before then. 
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                                                 Protocol Logged In Notice 

Biomedical IRB 

 

 

DATE:  Friday, May 17, 2013 

 

TO:  Dr. Paulo Pinheiro, Community Health Sciences, School of 

 

FROM: Office of Research Integrity – Human Subjects (ORI – HS) 

   

RE: Protocol Title: Weight Gain in Pregnancy and Pre-menopausal Breast 

Cancer, a population-based case-control study 

 Protocol #: 1305-4461M 

 

 

 

This memorandum is notice that the protocol named above has been entered into the ORI 

– HS protocol database system. 

 

 Please be aware: 

 

 Although your protocol has been entered into the protocol database 

system, all documents required for review MAY NOT have been 

submitted with your package.  The IRB can not review your protocol until 

all required documents have been received.  

  

 IF your protocol package is incomplete, ORI – HS will contact you via 

email. 

 

 

Please allow 14 days before contacting the ORI – HS staff regarding the status your 

protocol.   You will be notified via email and/or campus mail after the protocol has been 

reviewed. 

 

 

ORI – HS can be reached at IRB@unlv.edu or call 702-895-2 

mailto:IRB@unlv.edu
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                       CITI Collaborative Institutional Training Initiative  

 

Human Research Curriculum Completion Report 

Printed on 11/22/2012  

Learner: Arash Ardalan (username: arash50) 

Institution: University of Nevada, Las Vegas 

Contact Information  Epidemiologic 

N/A 

N/A 

Henderson, Nevada 89052 USA 

Department: N/A 

Phone: N/A 

Email: ardalana@unlv.nevada.edu 

 Group 2. Social / Behavioral Research Investigators and Key personnel.: If you have 

any questions regarding your requirements you may contact the UNLV OPRS by phone at 

702.895.2794 or by email at OPRSHumanSubjects@unvl.edu 

 

Stage 1. Basic Course Passed on 11/22/12 (Ref # 9182756)  

Required Modules 

Date 

Complete

d 

Introduction 11/15/12  no quiz  

History and Ethical Principles – SBR 11/16/12  4/5 (80%)  

Defining Research with Human Subjects – SBR 11/16/12  3/5 (60%)  

The Regulations and The Social and Behavioral Sciences - SBR 11/16/12  4/5 (80%)  

Assessing Risk in Social and Behavioral Sciences - SBR 11/17/12  4/5 (80%)  

Informed Consent – SBR 11/18/12  5/5 (100%)  

Privacy and Confidentiality – SBR 11/18/12  3/5 (60%)  

Research with Prisoners – SBR 11/19/12  3/4 (75%)  

Research with Children – SBR 11/19/12  4/4 (100%)  

Research in Public Elementary and Secondary Schools - SBR 11/20/12  3/4 (75%)  

International Research – SBR 11/20/12  3/3 (100%)  

Internet Research – SBR 11/21/12  4/5 (80%)  

mailto:ardalana@unlv.nevada.edu


 
 

34 

Avoiding Group Harms: U.S. Research Perspectives 11/21/12  3/3 (100%)  

Vulnerable Subjects - Research Involving Workers/Employees 11/22/12  4/4 (100%)  

Conflicts of Interest in Research Involving Human Subjects 11/22/12  4/5 (80%)  

UNLV 11/22/12  no quiz  

For this Completion Report to be valid, the learner listed above must be affiliated 

with a CITI participating institution. Falsified information and unauthorized use of 

the CITI course site is unethical, and may be considered scientific misconduct by 

your institute 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                      

 

 

 

 

 

 

 

 

 

 

                                                        

 

 

 

 

                                                      

 

 



 
 

35 

REFERENCES 

1. ACOG Practice Bulletin. Clinical management guidelines for obstetricians-

gynecologists. Number 55, September 2004 (replaces practice pattern number 6, October 

1997). Management of Postterm Pregnancy. AM J Obstet Gynecol 2004; 104(3):6394–6. 

2. Adami H-O, Adams G, Boyle P, et al. Breast Cancer Ethiology. Report of a working 

party for the Nordic Cancer Union. Int J Cancer suppl 1990; 5:22–39. 

3. Ahlgren M, Sørensen T, Wohlfahrt J, Holst C, Melbye M. Birth weight and risk of 

breast cancer in a cohort of 106,504 women. International Journal of Cancer 2003; 

107(6):997–1000. 

4. Albrektsen G, Heuch I, Kvale G, et al. The short-term and long-term effect of a 

pregnancy on breast cancer risk. British Journal of Cancer 1995; 72, 480–4. 

5. Alexander GR, Himes JH, Kaufman RB, et al. A United States national reference for 

fetal growth. Obstet Gynecol 1996; 87(2):163–8. 

6. Al-Noaemi M, Shalayeh M. Pathophysiology of Gestational Diabetes Mellitus: The 

Past, the Present and the FuturEe. Al-Yarmouk College, Khartoum, National College for 

Medical and Technical Studies, Khartoum, Sudan. 

7. American Cancer Society, Breast Cancer Facts & Figures, 2009. 

8. American Cancer Society. Breast Cancer Facts & Figures 2009–10.  

9. American Diabetes Association. Diagnosis and classification of diabetes mellitus. 

Diabetes Care 2011; 34:1:S62–9. 

10. Anderson MS, Hay WW, Avery GB, Fletcher MA, MacDonald MG. Intrauterine 

growth restriction and the small-for-gestational-age infant. Neonatology Pathophysiology 

and Management of the Newborn, 5th ed, Lippincott Williams and Wilkins, 1999; 411–

44. 

11. Anna V, van der Ploeg HP, Cheung NW, et al. Socio-demographic correlates of the 

increasing trend in prevalence of gestational diabetes mellitus in a large population of 

women between 1995 and 2005. Diabetes Care 2008; 31(12):2288–93. 

12. Battaglia FC, Lubchenco LO. A practical classification of newborn infants by weight 

and gestational age. J Pediatrics 1967; 71:159. 

13. Bernstein L. Epidemiology of Endocrine-Related Risk Factors for Breast Cancer. 

Journal of Mammary Gland Biology and Neoplasia 2002; 7(1): 3–15. 

14. Breast Cancer, CSR 1975−2003 - SEER - National Cancer Institute. pdf 

15. Bruzzi P, Negri E, La Vecchia C, et al. Short term increase in risk of breast cancer 

after full term pregnancy. BMJ 1988; 297:1096–8. 

16. Carey LA, Perou CM, Livasy CA, et al. Race, breast cancer subtypes, and survival in 

the Carolina Breast Cancer Study. JAMA 2006; 295(21):2492–502.  

17. Caughey AB, Nicholson JM, Washington AE, et al. First- vs second-trimester 

ultrasound: the effect on pregnancy dating and perinatal outcomes. Am J Obstet Gynecol 

2008; 198(6):703. 

18. Center for Disease Control and Prevention, Report of the Panel to evaluate US 

Standard Certificates, Division of Vital  Statistics National Center for Health Statistics, 

2008. 

19. Chauhan SP, Scardo JA, Hayes E, et al. Twins: prevalence, problems, and preterm 

births. Am J Obstet Gynecol 2010; 203(4):305–15. 

20. Clarke RB, Anderson E, Howell A, et al. Steroid receptors in human breast cancer. 

Trends in Endocrinology & Metabolism. Elsevier 2004; 15(7):316–323. 



 
 

36 

21. Dieckmann K, Endsin G, Pichlmeier U. How Valid Is the Prenatal Estrogen Excess 

Hypothesis of Testicular Germ Cell Cancer? Eur Urol 2001; 40:677–84. 

22. Engle B. A recommendation for the definition of “late preterm” (near-term) and the 

birth weight-gestational age classification system. Semin Perinatol 2006; 30:2–7. 

23. Feuer E, Wun L-M, Boring C, Flanders W, Timmel M, Tong T.  The Lifetime Risk of 

Developing Breast Cancer. JNCI J Natl Cancer Inst 1993; 85(11): 892–7. 

24. Garfinkel L, Boring C, Heath CW, et al. Changing trends: An overview of breast 

cancer incidence and mortality. Cancer 1994; 74(1):222−7. 

25. Hamilton BE, Martin JA, Ventura SJ, et al. Births: Preliminary Data for 2009. 

National Vital Statistics Reports 2011; 60(1):1–104. 

26. Hardefeldt PJ, Edirimanne S, Eslick GD. Diabetes increases the risk of breast cancer: 

a meta- analysis. Endocr Relat Cancer 2012; 19(6):793–803. 

27. Herbert I, Jacobson W, Thompson D, Dwight, Janerich T. Multiple births and 

maternal risk of breast cancer. J. Epidemiol 1989; 129 (5): 865–73. 

28. Hilakivi-Clarke L, Luoto R, Huttunen T, Koskenvuo M. Pregnancy weight gain and 

premenopausal breast cancer risk. J Reprod Med 2005; 50(11):811–6. 

29. Hsieh CC, Wuu J, Lambe M et al (1999) Delivery of premature newborns and 

maternal breast-cancer risk. Lancet 1999; 353(9160):1239. 

30. http://www.babycenter.com/0_pregnancy-weight-gain-what-to-expect_1466.bbc 

31. http://www.scdhec.gov/health/mch/wh/calculating-gestational-age.aspx 

32. http://tip c.org/wp-content/uploads/LP B actSheet.pdf  

33. http: //www.thebabycorner.com/tools/pregnancy/calculators/weightcalculator.php 

34. http://www.webmd.com/baby/guide/healthy-weight-gain 

35. http://www.webmd.com/breast-cancer/race-ethnicity 

36. http://www.whattoexpect.com/baby-growth/newborn-weight.aspx 

37. Jemal A, Bray F, Center MM, et al. Global cancer statistics. CA Cancer J Clin 2011; 

61(2):69–90. 

38. Jemal A, Siegel R, Xu J, Ward E. Cancer statistics, 2010. CA Cancer J Clin 2010; 

60(5):277–300. 

39. Ji J, Forsti A, Sundquist J, Hemminki K (2007) Risk of breast, endometrial, and 

ovarian cancers after twin births. Endocr Relat Cancer 2007; 14:703–711. 

40. Kelsey JL, Gammon MD, John EM, et al. Reproductive factors and breast cancer 

prevention. Epidemiol Rev 1993; 15:36–47.  

41. Kim JS, Kang EJ, Woo OH, Park KH, Woo SU, Yang DS, Kim AR, Lee JB, Kim 

YH, Kim JS, Seo JH. The relationship between preeclampsia, pregnancy-induced 

hypertension and maternal risk of breast cancer: A meta-analysis. Acta Oncol, 2012. 

42. Kinnunen T, Luoto R, Gissler M, Hemminki E, Hilakivi-Clarke L. Pregnancy weight 

gain and breast cancer risk. BMC Women's Health 2004; 1472–4. 

43. Kohler BA, Ward E, McCarthy BJ, et al. Annual report to the nation on the status of 

cancer, 1975−2007, featuring tumors of the brain and other nervous system. J Natl 

Cancer Inst 2011; 4; 103(9):714–36. 

44. Lambe M, Hsieh C, Trichopoulos D, Ekbom A, Pavia M, Adami H. Transient 

increase in the risk of breast cancer after giving birth. New England Journal of Medicine 

1994; 7; 331(1):5–9. 



 
 

37 

45. Lambe M, Hsieh C, Tsaih S, Ekbom A, Adami H, Trichopoulos D. Maternal risk of 

breast cancer following multiple births: a nationwide study in Sweden. Cancer Causes & 

Control 1996; 7(5):533–38. 

46. Layde P, Linda A, Webster, Andrew L, Baughman, Phyllis A. U.S. Department of 

Health and Human Services. The Independent Association of Parity, Age at first full-term 

pregnancy, and Duration of Breast Feeding with the Risk of Breast Cancer, Public Health 

Service, Centers for Disease Control, 1989. 

47. Lefkou E, Hunt B. Pre-eclampsia. The Obstetric Hematology Manual 2010. Section 

6, Chapter 17. 

48. Luke B. The changing pattern of multiple births in the United States: maternal and 

infant characteristics 1973 and 1990. Obstet Gynecol 1994; 84(1):101–6. 

49. Martin J, Hamilton B, Ventura S, Osterman M, Kirmeyer S, Mathews T, Wilson E. 

Division of Vital Statistics. Final Data for 2009. National Vital Statistics Reports. Centers 

for Disease Control and Prevention, 2011; 60(2). 

50. Martin J, Hamilton B, Sutton P, Ventura S, Mathews T, Osterman M. Division of 

Vital Statistics. Final Data for 2008. National Vital Statistics Reports. Centers for Disease 

Control and Prevention, 2010; 59(1). 

51. Masson GM, Anthony F, Chau E, Serum chorionic gonadotropin (HCG), 

Progesterone and estradiol levels in patients with nausea and vomiting in early 

pregnancy. Br J Obstet Gynecol 1985; 92:211–5. 

52. Matthews TJ, Mac Dorman MF. Infant mortality statistics from the 2007 period 

linked birth/infant death data set. Natl Vital Stat Rep 2011; 59(6):1–30. 

53. Mc Mahob B. Reproduction and cancer. Cancer 1993; 71:3185–8. 

54. Melbye M, Wohlfahrt J, Andersen A-MN, Westergaard T, Andersen PK. Preterm 

delivery and risk of breast cancer. Br J Cancer 1999; 80:609–13. 

55. Mellemkjær L, Olsen ML, Sørensen HT, Thulstrup AM, Jørgen JO, Olsen H. Cancer 

Causes & ControL 2003; 14(1):61–64. 

56. Michels KB, Trichopoulos D, Robins J, Rosner BA, JoAnn E, Hunter DJ, Colditz 

AG, Susan E Hankinson, Frank E Speizer, Walter C Willet. Birth weight as a risk factor 

for breast cancer. Lancet 1996; 348(9041):1542–46. 

57. Murphy MF, Broeders MJ, Carpenter LM, Gunnarskog J, Leon DA. Breast cancer 

risk in mothers of twins. Br J Cancer 1997; 75:1066–68. 

58. National Center for Health and Statistics. Proceedings of the International 

Collaborative Effort on Perinatal & Infant Mortality, Volume III. Center for Disease 

Control, 1992. 

59. Neale RE, Darlington S, Murphy MF et al. The effects of twins, parity and age at first 

birth on cancer risk in Swedish women. Twin Res Hum Genet 2005; 8:156–162. 

60. Nettleton J, Jeffrey L, Deborah K, Wu R, James SH, Anas E-M. Breast Cancer during 

Pregnancy: Quantifying the Risk of Treatment Delay.  Obstetrics & Gynecology 1996; 

87(3):414–8. 

61. Newcomb PA, Polly A. Lactation and a Reduced Risk of Premenopausal Breast 

Cancer. The New England journal of medicine 1994; 330(2):81–7. 

62. Newman L, Mason J, Cote D, Vin Y, Carolin K, Bouwman D, Graham A. Colditz 

GA. African-American ethnicity, socioeconomic status, and breast cancer survival; A 

meta–analysis. Cancer 2000; 94 (11):2844–54. 



 
 

38 

63. O'Malley MS, Earp JA, Hawley ST, Schell MJ, Mathews HF, Mitchell J. The 

association of race/ethnicity, socioeconomic status, and physician recommendation for 

mammography: who gets the message about breast cancer screening?  Am J Public 

Health 2001; 91(1):49–54. 

64. Oshiro BT, Henry E, Wilson J, Branch DW, Varner MW; Women and Newborn 

Clinical Integration Program. Decreasing elective deliveries before 39 weeks of gestation 

in an integrated health care system. Obstet Gynecol 2009; 113(4):804–11. 

65. Panagiotopoulo Ku, Katsouyann Ki, Petridou E ,Garas Y ,Tzonou A , Trichopoulos 

D. Maternal age, parity,and pregnancy estrogens. Cancer Causes Control 1990; 1:119–

124. 

66. Parkin DM, Bray F, Ferlay J, Pisani P. Global cancer statistics, 2002. CA Cancer J 

Clin 2005; 55(2):74–108. 

67. Perel E, Killinger DW. The interconversion and aromatization of androgens by 

human adipose tissue. J Steroid Biochem. 1979; 10(6):623–7. 

68. Proceedings of the 4th International Workshop-Conference on Gestational Diabetes 

Mellitus. Diabetes Care 1997; 21:1183–97. 

69. Psyrri A, Amanda MD; Burtness B, Barbara MD. Pregnancy-Associated Breast 

Cancer. Cancer 2005; 11(2):83–95. 

70. Report of the National High Blood Pressure Education Program Working Group on 

High Blood Pressure in Pregnancy. Am J Obstet Gynecol 2000; 183(1):S1–S22. 

71. Russell RB, Petrini JR, Damus K, et al. The changing epidemiology of multiple births 

in the United States. Obstet Gynecol; 2003, 101(1):129–35. 

72. Russo J, Gusterson BA, Rogers AE, Russo IH, Welling SR, Van Zwieten MJ. 

Comperative study of human and rat mammary tumorigenesis. Lab Invest 1990; 62: 244–

78. 

73. Russo J, Russo IH. Influence of differentiation and cell kinetics on the susceptibility 

of the rat mammary gland to carcinogenesis. Cancer 1980; 40:2677–87. 

74. Russo J, Russo IH. Toward a physiological approach to breast cancer prevention, 

Cancer Epidemiol biomarkers Prev 1994; 3:353–364. 

75. Russo J, Tay LK. Differntiation of the mammary gland and susceptibility to breast 

cancer. Breast Cancer Research and Treatment 1982; 2(1):5–73. 

76. Sellers t, Kushi L, Potter J, Kaye S, Nelson C, McGovern P, Folsom A, M. Effect of 

Family History, Body-Fat Distribution, and Reproductive Factors on the Risk of 

Postmenopausal Breast Cancer. New England J Med 1992; 326:1323–9. 

77. Sibai BM. Diagnosis and management of gestational hypertension and preeclampsia. 

Obstet Gynecol 2003; 102(1):181–92. 

78. Siega-Riz AM, Adair LS, Hobel CJ. Institute of Medicine maternal weight gain 

recommendations and pregnancy outcome in a predominantly Hispanic population. 

Obstet Gynecol 1994; 84(4):565–73. 

79. Siegel R, Ward E, Brawley O, Jemal A. The impact of eliminating socioeconomic 

and racial disparities on premature cancer deaths. Cancer statistics, CA Cancer J Clin 

2011; 61(4):212–36. 

80. Siiteri P K. Adipose tissue as a source of hormones. J Clin Nutr January 1987; 45(1): 

277–282. 

81. Smigal C, Jemal A, Ward E, Cokkinides V, Smith R, Howe HL, Thun M. Trends in 

Breast Cancer by Race and Ethnicity 2006. CA Cancer J Clin 2006; 56(3):168–83. 



 
 

39 

82. Spellacy WN, Handler A, Ferre CD, et al. A case-control study of 1,253 twin 

pregnancies from a 1982-1987 perinatal data base. Am J Obstet Gynecol 1990; 

75(2):168–71. 

83. Stricker R, Eberhart R, Chevailler MC, Quinn FA, Bischof P, Stricker R. 

"Establishment of detailed reference values for luteinizing hormone, follicle stimulating 

hormone, estradiol, progesterone during different phases of the menstrual cycle on the 

Abbott architect analyzer". Clin. Chem. Lab. Med. 2006; 44(7): 883–7.       

84. Terry MB, Perrin M, Salafia CM et al (2007) Preeclampsia, pregnancy-related 

hypertension, and breast cancer risk. Am J Epidemiol; 165:1007–14. 

85. Thomas HV, Murphy MF, Key TJ et al. Pregnancy and menstrual hormone levels in 

mothers of twins compared to mothers of singletons. Ann Hum Biol 1998; 25:69–75. 

86. Thomason A. Elective induction of labour. Why, when and how? The Obstetrician & 

Gynaecologist 2011; 1(1):20–25. 

87. Thompson WD, Jacobson HI, Negrini B, Janerich DT (1989) Hypertension, 

pregnancy, and risk of breast cancer. J Natl Cancer Inst; 81:1571–4. 

88. Troisi R, Weiss H, Hoover R, Potischman N, Swanson C, Brogan D, Coates R, 

Gammon M, Malone K, Daling J, Brinton L. Pregnancy Characteristics and Maternal 

Risk of Breast Cancer. Epidemiology 1998; 9(6):641–7.  

89. U.S. Cancer Statistics Working Group. United States Cancer Statistics: 1999-2009 

Incidence and Mortality Web-based Report. Department of Health and Human Services, 

Centers for Disease Control and Prevention, and National Cancer Institute; 2013. 

90. Vatten L, Mæhle BO, Nilsen L, Tretli S, Hsieh C, Trichopoulos D, Stuve SO. Birth 

weight as a predictor of breast cancer: a case–control study in Norway. British Journal of 

Cancer 2002; 86:89–91. 

91. Vatten L, Romundstad PR, Trichopoulos D, Skjaerven R. Pregnancy related 

protection against breast cancer depends on length of gestation. Br J Cancer 2002; 

87:289–290. 

92. Wang ML, Dorer DJ, Fleming MP, Catlin EA, et al. Clinical outcomes of near-term 

infants. Pediatrics 2004; 114:372. 

93. Wohlfahrt  J, Andersen P.K, Henning T, Mouridsen HT, Melbye M. Risk of Late-

stage Breast Cancer after a Childbirth. American Journal of Epidemiology 2001; 

153:1079–84.  

94. Wohlfahrt  J, Andersen P.K, Mouridsen HT, et al. Reproductive history and stage of 

breast cancer. Am J Epidemiol 1999; 150:1325–30. 

95. Wolf I, Sadetzki S, Catane R, Karasik A, Kaufman B, Diabetes mellitus and breast 

cancer. The lancet Oncology. 2005; 6(2):103–111. 

96. Wu CH, Motohashi T, Abdel-Rahman HA, Flickinger GL, Mikhail G. "Free and 

protein-bound plasma estradiol-17 beta during the menstrual cycle". J. Clin. Endocrinol. 

Metab. 1976; 43(2):436–45. 

97. Yoder SR, Thornburg LL, Bisognano JD. Hypertension in pregnancy and women of 

childbearing age. Am J Med 2009; 122(10):890−5. 

 

 

 

 

 



 
 

40 

C U R R I C U L U M V I T A E 

ARASH ARDALAN 

PERSONAL INFORMATION 

Address: 2825 Bluegrass Ln, apt # 902 

Henderson, NV 89074 

Phone: ++201 906-6852 

Email Address: ardalana@unlv.nevada.edu 

Visa Status: U.S. Permanent Resident 

 

EDUCATION AND QUALIFICATIONS 

2013 USMLE Step3 Passing Score 

2012 Australian Medical Council (AMC) MCQ Exam Certificate 

2011 Masters of Public Health (MPH) Candidate, University of Nevada, Las Vegas, 

School of Public Health (Concentration: Epidemiology & Biostatistics, GPA: 3.80, 

Graduation Date: August 2013) 

2008 ECFMG Certificate 

2002 MOH License of UAE as General Practitioner, Abu Dhabi, UAE 

1996 MD, Tehran University of Medical Sciences, Tehran, Iran 

 

WORK EXPERIENCE 

March 2012-November 2012 

Primary Care Office, Generation Medical Center, Las Vegas, NV 

Physician Assistant 

Dealt with different cases such as hypertension, hyperlipidemia, diabetes mellitus, 

osteoporosis, elderly care, and mental disorders 

ing results, 

analyzing data and starting assessment and plan, prescribing medications, patient 

education and follow up 

dical software called ‘Athena Health’ for entering and accessing 

patient information 

 

July 2012 

Internship in Public Health, Nevada Department of Health and Human Services, Office of 

Public Health Informatics and Epidemiology, Las Vegas, NV 

Intern 

ch on Rocky Mountain and Registry Plus Cancer Data System 

 

July 2011 

Internal Medicine Department, Reading Hospital and Medical Center, Reading, PA 

Clinical Observer 

-

specific 

lectures, observed patient admission and discharge, and participated in graduate medical 

education teaching and training classes 

d work up, 

assessment and plan, and patient follow-up 



 
 

41 

 

March 2011-July 2011 

Genetics Department, New York -Presbyterian Hospital, Columbia University, New 

York, NY 

Research Associate 

Wolman Disease 

 

June 2011-July 2011 

Fertility Research Foundation, New York, NY 

Medical Associate 

system for the Foundation 

 

May 2009–September 2009 

Research Lab of Sleep and Wake Disorders, Hackensack University Medical Center, 

Hackensack, NJ 

Research Assistant 

sorders utilizing 

both the PSG, polysomnography, in the initial screening as well as MSLT, multiple sleep 

latency test, to monitor and record patient’s EEG, muscle activity, and eye movements 

 

 the final 

reports presented to the doctor for diagnosis 

ted with study to measure level of nitrous oxide (NO) in patients with sleep 

apnea, educated patients in using NO machine and wrote report summarizing results 

 

January 2008–April 2008 

Bronx-Lebanon Health Care Center/Williamsbridge Manor Health Care Center, Bronx, 

NY 

Physician assistant 

admission 

ults, followed up 

with consults as needed, and checked on medications to ensure that all medications were 

dispensed as prescribed 

 

May 2003–May 2007 

Al Noor Hospital Emergency Room/DAMAN clinic, Abu Dhabi, UAE 

Emergency Room Physician/Primary Care Physician 

immunizations, 

common cold, influenza, asthma, hypertension, hyperlipoproteinemia, diabetes, 

headache, anemia, osteoporosis, contraception, prenatal care, bronchitis & pneumonia, 

otitis media, lower back pain, travel disorders, peptic ulcer disease, irritable bowel 



 
 

42 

syndrome, tobacco dependency, elderly care, and patient education on chronic diseases 

such as; diabetes mellitus and hypertension 

week 

 

-speaking population 

 

September 1998–May 2003 

Five-Azar University Hospital (primary public hospital in province with 450 beds), 

Gorgan, Iran 

Emergency Room Physician 

 

 

 

May 1998–May 2003 

Falsafi Private Hospital, Gorgan, Iran 

Emergency Room Physician & Outpatient Clinic General Practitioner 

 

 

s upper & lower respiratory tract diseases, diabetes 

mellitus, 

hypertension, hyperlipopeoteinema, gout, premenstrual syndrome, gastrointestinal 

diseases, 

depressive disorders, asthma, thyroid diseases, osteoarthritis, and routine prenatal care 

 

Jun 1996–Apr 1998 

Zagheh Health Care Center (affiliated with satellite clinics in remote rural areas in 

province), 

Khorramabad, Iran, Primary Care Physician 

, cancer 

screening, and elderly care 

 presented 

reports to municipal officials 

 at a central outpatient clinic. Treated all emergency 

cases and traumas and referred patients to urban hospitals when appropriate 

 

SKILLS 

cannulation, 

intramascular/ subcutaneus injections, use of nebulizer, blood sampling, 

ACLS/defibrillation, 

endotracheal intubation, and pleural & ascitis tap, NG tube/urinary catheter insertion, 

wound 

Suturing, management of burns, abscess drainage, splint application, ingrown toe nail 

removal, 



 
 

43 

subcutaneous lipoma removal, deep vein catheterization, nasal tamponing, and local 

anesthesia, 

natural vaginal delivery/episiotomy 

 

 

 

ARTICLES & RESEARCH 

ality in 

Philadelphia from 1969 to 1991’. University of Nevada, Las Vegas, School of Public 

Health; September 2012 

-control 

study’. 

University of Nevada, Las Vegas, School of Public Health; July 2012 

ealth Belief Model, Evaluation of a Minimal-Contact Smoking 

Cessation 

Intervention in an Outpatient Setting. University of Nevada, Las Vegas, School of Public 

Health; May 2012 

iterature review. 

University of Nevada, Las Vegas, School of Public Health; February 2012 

-Hormonal Effects. University of Nevada, Las Vegas, School of Public 

Health; February 2012 

Vegas, School of 

Public Health; December 2011 

-grade dysplasia in Ulcerative Colitis; effect of colonic 

location. University of Nevada, Las Vegas, School of Public Health; October 2011 

rsian Heritage Magazine, Paramus, NJ; 

August 2009 

Hackensack 

University Hospital, Hackensack, NJ; September 2009 

-Year Case Review. Imam Khomeini University 

Hospital, Tehran, Iran; March 1996 

 

ORAL PRESENTATIONS 

-Azar Hospital Personnel in Gorgan, Iran; 

An Application of The Health Belief Model. University of Nevada, Las Vegas, School of 

Public Health; June 2012 

reased Unrecognized Coronary Heart Disease and Sudden Deaths in Rheumatoid 

Arthritis; A Population-Based Cohort Study. University of Nevada, Las Vegas, School of 

Public Health; May 2012 

Vegas, School of 

Public Health; December 2011 

-seropositive men under antiretroviral treatment, A 

Cross-Sectional Study. University of Nevada, Las Vegas, School of Public Health; 

December 2011 

is in Patients with Atriovenous Malformations of 

the 



 
 

44 

Gastrointestinal  ract in Heyde’s Syndrome. Reading Hospital and Medical Center, 

Reading, PA; July 2011 

al and Medical 

Center, Reading, PA; July 2011 

anor Health 

Care Center, Bronx, NY; March 2008 

-Azar University Hospital, Gorgan, Iran; April 

2001. 

ort and Management. Bahrami University 

Hospital, Tehran, Iran; October 1994 

 

RESEARCH PROJCTS & INDEPENDENT STUDIES 

al Breast Cancer; A 

Population-Bcase-control Study. University of Nevada, Las Vegas, School of Public 

Health; July 2013.  

-Sectional Study. University 

of Nevada, Las Vegas, School of Public Health; December 2011 

 

REFERENCES 

 

 


	Weight Gain in Pregnancy and Pre-menopausal Breast Cancer: a population-based case-control study
	Repository Citation

	tmp.1480380486.pdf.ElIDA

