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Abstract 

Obesity negatively impacts the health of women in many ways. Being 
overweight or obese increases the relative risk of diabetes and coronary 
artery disease in women. Women who are obese have a higher risk of low 
back pain and knee osteoarthritis. Obesity negatively affects both 
contraception and fertility as well. Maternal obesity is linked with higher 
rates of cesarean section as well as higher rates of high-risk obstetrical 
conditions such as diabetes and hypertension. Pregnancy outcomes are 
negatively affected by maternal obesity (increased risk of neonatal 
mortality and malformations). Maternal obesity is associated with a 
decreased intention to breastfeed, decreased initiation of breastfeeding, 
and decreased duration of breastfeeding. There seems to be an 
association between obesity and depression in women, though cultural 
factors may influence this association. Obese women are at higher risk for 
multiple cancers, including endometrial cancer, cervical cancer, breast 
cancer, and perhaps ovarian cancer. 

Introduction 

The prevalence of obesity is rising. The World Health Organization 
estimates that more than 1 billion people are overweight, with 300 million 
meeting the criteria for obesity.[1] Twenty-six percent of nonpregnant 
women ages 20 to 39 are overweight and 29% are obese.[2] This article 
will review the wide-ranging effects that obesity has on both reproductive 
health and chronic medical conditions in women. 

A PubMed search was performed using the key words "obesity," 
"overweight," "body mass index" (BMI), "gender," "women's health," and 
the condition reviewed. The most recent evidence-based articles were 
included in the review. The evidence level of each article was determined 
by the authors based on the type of study, randomization, the number of 
participants, and loss to follow-up. 

Table 1 provides a classification for overweight and obesity based on 



BMI.[3] Waist circumference can also be used to classify overweight and 
obesity. In women, a waist circumference of >35 inches (88 cm) is high 
risk, whereas in men the level is >40 inches (102 cm). Research varies in 
the measurements of obesity used to classify participants in each study. 

Obesity and Type 2 Diabetes Mellitus 

The risk of diabetes mellitus (DM) increases with the degree and duration 
of being overweight or obese and with a more central or visceral 
distribution of body fat. Increased visceral fat enhances the degree of 
insulin resistance associated with obesity.[4] In turn, insulin resistance and 
increased visceral fat are the hallmarks of metabolic syndrome, an 
assembly of risk factors for developing diabetes and cardiovascular 
disease.[4–6] 

The Nurses' Health Study followed 84,000 female nurses for 16 years and 
found that being overweight or obese was the single most important 
predictor of DM.[7] An increased risk of DM was seen in women with BMI 
values >24 and a waist-to-hip ratio >0.76.[8] After adjusting for age, family 
history of diabetes, smoking, exercise, and several dietary factors, the 
relative risk (RR) of DM for the 90th percentile (BMI = 29.9) versus the 
10th percentile (BMI = 20.1) was 11.2 (95% CI, 7.9–15.9).[5] A recent 
meta-analysis similarly found a pooled RR for developing DM of 12.41 
(95% CI, 9.03–17.06) among obese women.[9] 

In morbidly obese patients (BMI >40 or >35 with major comorbidities), 
weight loss surgery can be considered if conservative measures fail.[5] In 
one Swedish study, 68% of obese patients with DM who underwent gastric 
bypass surgery and subsequently lost weight went into remission.[4] A 
systematic review that included more than 135,000 patients (80% women) 
found that bariatric surgery resulted in complete resolution of diabetes in 
78% of patients and improvement in diabetic control in more than 86% of 
patients.[10] These patients had improvements in insulin levels, fasting 
glucose levels, and glycosylated hemoglobin levels.[10] 

Obesity and Coronary Artery Disease 



Obesity is an independent risk factor for the development of coronary 
artery disease (CAD) in women and is an important modifiable risk factor 
for prevention of CAD.[11] The mechanism of action is likely the 
relationship between obesity and insulin resistance. In a large cohort study 
of 37,000 women in Washington state, women with a BMI ≥35 had an odds 
ratio (OR) of 2.7 for CAD and an OR of 5.4 for hypertension.[12] 

Abdominal obesity may be more harmful in women than BMI or weight 
alone. Waist circumference is an independent risk factor for developing 
CAD in both normal-weight women and overweight women.[11] The 
Interheart global case-control study of 6787 women from 52 countries 
found that abdominal obesity was more predictive of myocardial infarction 
than was BMI alone.[13] A prospective cohort study of more than 44,000 
women in the Nurses Health Study found an association between having a 
waist circumference of >88 cm and the risk of cardiovascular mortality. 
Women with a waist circumference of >88 cm had a RR of death from 
cardiovascular disease of 3.02 (95% CI, 1.31–6.99).[8] Waist-to-hip ratio is 
another significant predictor of death from cardiovascular disease, with a 
RR of 3.45 (95% CI, 2.02 to 6.92) in women with a ratio of >0.88.[14] 

A meta-analysis that included data on more than 22,000 patients (72% 
women) looking at the relationship between bariatric surgery and 
cardiovascular risk factors found that hyperlipidemia improved in 70% of 
patients after surgery and hypertension was resolved in 62% and improved 
in 78%.[15] 

Obesity and Musculoskeletal Pain 

In the United States, the Center for Disease Control and Prevention 
statistics show that more than 31% of obese adults reported a doctor 
diagnosis of arthritis compared with only 16% of nonobese adults.[16] 
Obesity has been implicated in the development or progression of low 
back pain and knee osteoarthritis (OA) in women. 

The mechanism by which obesity causes lumbar back pain is poorly 
understood, but the contribution of both mechanical and system factors is 
likely.[17] Direct mechanical stress on the intervertebral discs and the 



indirect effects of atherosclerosis on blood flow to the lumbar spine are 
suspected to be mechanisms through which obesity affects the discs, 
leading to subsequent low back pain. Further research to elucidate the 
exact mechanism is needed.[18] 

Obesity at age 23 increases the risk of low back pain onset for women 
within 10 years[19] (Table 2). The increased burden of obesity is more 
obvious as women age, with significantly more obese women over the age 
of 40 reporting low back pain and lumbosacral radicular symptoms.[23] 
These symptoms increase further in obese women over the age of 54.[24] 
This data supports the theory that obesity over time contributes to low back 
pain and that weight loss may help prevent the onset of low back pain in 
obese women. There is no evidence to support the recommendation of 
weight loss to treat low back pain once the pain is present. 

The data supporting the link between obesity and knee OA in women is 
even more staggering. The factors underlying the association of obesity 
with knee OA have not been entirely elucidated. Obesity leads to an 
excess load on the joint, increased cartilage turnover, increased collagen 
type 2 degradation products, and increased risk of degenerative meniscal 
lesions. Although all of these have been theorized to lead to knee OA no 
causal relationships have been demonstrated to date.[25,26] 

Studies have shown that women with a diagnosis of knee OA have an 
average BMI that is 24% higher than women without OA.[27] For every 2 
units of BMI gain, the risk of knee OA increases by 36%,[28] and 1 
category shift downward in BMI from obese to overweight may avoid 19% 
of new cases of severe knee pain[29] (Table 3). The importance of 
prevention of knee OA is highlighted by the subsequent burden of surgery. 
An estimated 69% of knee replacements in middle-aged women in the 
United Kingdom have been attributable to obesity.[33] Dietary weight loss 
in combination with exercise effectively led to significant improvements in 
pain and physical function in women with knee OA over 18 months in the 
Arthritis, Diet, and Activity Promotion Trial.[34] A separate, randomized 
clinical trial evaluating rapid weight loss found that a 10% weight reduction 
improved function by 28%, with a number needed to treat of <4 patients 



(95% CI, 2–9 patients) to achieve a 50% improvement in the WOMAC 
score, which is a measure of joint pain, stiffness, and function.[35] 

Obesity and Infertility (Including Polycystic Ovary Syndrome) 

Obesity affects fertility throughout a woman's life. The impact of obesity 
and Polycystic Ovary Syndrome (PCOS) on reproductive function can be 
attributed to multiple endocrine mechanisms. Abdominal obesity is 
associated with an increase in circulating insulin levels. This results in 
increased functional androgen levels (caused by suppression of sex 
hormone–binding globulin synthesis and increased ovarian androgen 
production). Chronic elevation of circulating estrogen is caused by 
aromatization in peripheral adipose tissue. The resulting 
hyperandrogenism and menstrual cycle abnormalities are clinically 
manifested in part by anovulatory cycles and subfertility. Additionally, leptin 
inhibits ovarian follicular development and steroidogenesis and thus may 
contribute to reproduction difficulties in obese women.[36] 

The impact of obesity on reproduction starts at a young age. Obese girls 
frequently experience the onset of puberty at a younger age than their 
normal-weight peers.[37] Between the late 1960s and 1990, during a time 
of increasing prevalence of childhood obesity, the median age of 
menarche decreased by approximately 3 months in white girls and 5.5 
months in black girls in the United States.[37] 

Obesity negatively affects contraception. Older studies have shown that 
hormonal contraception methods are less effective in obese women.[37] 
For example, a retrospective cohort analysis of 2822 person-years of oral 
contraceptive use suggested that women in the highest quartile of body 
weight (≥70.5 kg) had a 60% higher risk of failure than women of lower 
weight. This study also found that the increased risk of failure associated 
with weight was higher for women using very low-dose or low-dose oral 
contraceptives.[38] However, a recent large cohort study in Europe did not 
show a difference in contraceptive efficacy of oral contraceptive pills based 
on BMI.[39] 

A multicenter study of 1672 healthy, ovulating, sexually active women 



randomized to receive the transdermal patch Ortho-Evra (Ortho-McNeil-
Janssen Pharmaceuticals, Inc., Raritan, NJ) for 6 or 13 cycles found a 
higher rate of failure (pregnancy) in women weighing >90 kg (RR 58; 95% 
CI, 10.8–310).[38] Additionally, a study of 1005 women using the 
levonorgestrol vaginal ring demonstrated higher rates of pregnancy at 1 
year for heavier patients (1.7% for a 40-kg woman; 9.8% for an 80-kg 
woman).[37] Obesity is a risk factor for technical failure of tubal ligation 
surgery (OR, 1.7; 95% CI, 1.2–2.6).[40] The intrauterine device may be one 
of the few reliable contraception options whose efficacy does not seem to 
be affected by BMI.[37] Product inserts rarely comment on weight-specific 
guidelines (Table 4). 

Although most attention has focused on the impact of obesity on ovulation, 
other studies suggest a multifactorial impact. A recent national survey in 
France found that obese women were less likely to access contraceptive 
health care services and had more unplanned pregnancies.[42] The US 
National Longitudinal Survey of Youth prospectively examined the 
association between body weight in young adulthood and achieved fertility 
in later life.[43] Obese young women and men were less likely to have their 
first child by the age of 47 than were their normal-weight counterparts (for 
women: RR, 0.69; 95% CI, 0.61–0.78; for men: RR, 0.75; 95% CI, 0.66–
0.84). This association was partly explained by a lower probability of 
marriage among obese patients, suggesting both a social and biologic 
effect on reproductive behavior.[43] 

A retrospective cohort study of 22,840 women demonstrated that obesity 
was associated with reduced fecundity for all weight-adjusted groups of 
women and persisted for women with regular cycles.[44] In addition, 
obesity may alter the quality of oocytes and embryos.[45] Some studies 
demonstrate increased female sexual dysfunction in obese patients, 
whether caused by the physical or psychological impacts of obesity on 
female sexuality.[36] 

Obesity is frequently associated with disturbances in the menstrual cycle. 
Cross-sectional studies indicate that 30% to 47% of overweight and obese 
women have irregular menses.[46] PCOS frequently causes menstrual 



irregularity and is very common among obese women, though the actual 
prevalence is unclear. Although obesity may amplify the effects of PCOS, it 
is not a diagnostic criteria for PCOS. Approximately 20% of women with 
PCOS are not obese.[47] 

Weight loss can improve the fertility of obese women by the return of 
spontaneous ovulation, thus leading to the recommendation of 
implementing weight-loss interventions (diet, exercise, medication 
treatment) as initial management of infertile overweight and obese 
women.[48] 

A systematic review[49] assessing pregnancy and fertility after bariatric 
surgery reported that although the available data are not optimal, surgery 
may have a beneficial influence on fertility. This is supported by the 
normalization of hormones in PCOS and the correction of abnormal 
menstrual cycles after surgery. 

Obesity and Pregnancy 

An Australian study of more than 14,000 pregnant women found that 34% 
were overweight, obese, or morbidly obese.[50] In a US study of 9 states 
that included more than 66,000 women, there was a 22% rate of obesity 
among pregnant women in 2002 to 2003, which was up 69% since 
1993.[51] The subgroups of women with the highest increases in obesity 
rates were women aged 20 to 29 years, were African American, who had 
≥3 children, and who were enrolled in the US Department of Agriculture's 
Women, Infants, and Children program.[51] Obesity causes pregnancy 
complications because of elevated risks of antepartum complications and 
mechanical difficulties with delivery. 

Obesity during pregnancy is related to higher overall health care 
expenditures, measured by length of stay after delivery and use of other 
services. The majority of this difference is caused by higher cesarean 
section rates and higher rates of high-risk obstetric conditions such as 
diabetes and hypertension. The mean length of stay after delivery was 
directly correlated to BMI[52] (3.6-day stay for women with a normal BMI vs 
4.4-day stay for women with a BMI >40.0). 



Prepregnancy obesity contributes to the development of many pregnancy 
complications including pregnancy-induced hypertension, preeclampsia, 
gestational diabetes, c-section, and neonatal death (Table 5). 
Compounding this finding is the fact that performing a cesarean section is 
more difficult in obese women. 

Rates of fetal anomalies are increased in obese mothers as well, including 
neural tube defects (OR, 1.87; 95% CI, 1.62–2.15), spina bifida (OR, 2.24; 
95% CI, 1.86–2.69), cardiovascular anomalies (OR, 1.30; 95% CI, 1.12–
1.51), and cleft lip and palate (OR, 1.20; 95% CI, 1.03–1.40).[61] However, 
maternal obesity was protective for gastroschesis (OR, 0.17; 95% CI, 
0.10–0.30).[61] 

Weight loss via bariatric surgery s to decrease many pregnancy 
complications. A retrospective cohort study that included 585 women who 
had undergone bariatric surgery found that women who had delivered 
children after surgery (as compared with women who delivered before 
surgery) had decreased rates of hypertension during pregnancy (OR, 0.39; 
95% CI, 0.20–0.74) and preeclampsia (OR, 0.20; 95% CI, 0.09–0.44).[62] 
Another study compared women who delivered before surgery to women 
who delivered after surgery and found decreased rates of diabetes (17.3% 
vs 11%; P = .009), hypertensive disorders (23.6% vs 11.2%; P < .001), 
and fetal macrosomia (7.6% vs 3.2%; P = .004).[63] 

Obesity and Breastfeeding 

Maternal obesity is associated with a decreased intention to breastfeed, 
decreased initiation of breastfeeding, and decreased duration of 
breastfeeding.[64] Some of these effects may be cultural, having to do with 
one's body image, or physiologic caused by metabolic and hormonal 
effects of adipose tissue (ie, decreased milk supply). However, obesity 
may also be related to some confounders such as more pregnancy 
complications, which also have negative effects on breastfeeding rates. 

A large study in the United Kingdom asked approximately 11,000 women 
at 32 weeks' gestation about their level of concern regarding their shape 
and weight. After adjusting for multiple variables, those with "marked 



concern" for both were significantly less likely to intend to breastfeed.[65] 
Another smaller study done in the United States among 114 women found 
that obese women intended to breastfeed for a significantly shorter period 
of time than other women.[66] 

Several studies have demonstrated decreased breastfeeding initiation 
rates among obese women compared with normal-weight women.64,[67–

70] One chart review of 1109 white mother-baby dyads found that the 
overweight and obese mothers were more likely to quit breastfeeding at 
the time of discharge from the hospital compared with mothers who were 
normal weight (12.2% vs 4.3%).[67] 

Obese women are at greater risk of a delay in milk production, which may 
be related to decreased rates of breastfeeding initiation. One study found 
that obese women had lower prolactin responses to suckling in the first 
week compared with normal-weight women.[71] There is also evidence that 
excess body fat may impair mammary gland development before 
conception and during pregnancy by hormonal and metabolic effects.[72] 

Maternal obesity is also associated with a shortened duration of 
breastfeeding.[64,69,70,73,74] A Danish study of nearly 38,000 women 
observed that the greater the prepregnant BMI, the earlier the termination 
of breastfeeding.[73] There is no data looking at future breastfeeding rates 
with subsequent pregnancies after weight loss. 

Obesity and Depression 

Population-based studies looking at the association between obesity and 
depression have yielded inconsistent results, with only some finding an 
association.[75–78] The difference between sexes is similarly inconsistent. 
Some studies found an association between obesity and higher rates of 
depression in women but not in men;[79,81] others reported inverse 
associations between obesity and depression in both women and men.[81] 

Most recently, data from the third National Health and Nutrition 
Examination Survey (1988–1994) showed that obesity was associated with 
past-month depression in women (OR, 1.82; 95% CI, 1.01–3.3) but not in 



men (OR, 1.73; 95% CI, 0.56–5.37).[82] This relationship was stronger 
when obesity was stratified by severity. One 5-year prospective study 
following a cohort of 2298 persons from Alameda County, CA, showed that 
the obese were at increased risk of depression (prevalence: OR, 2.16; 
95% CI, 1.47–3.19; incidence: OR, 2.11; 95% CI, 1.29–3.47) but there was 
no effect of sex on this association.[77] 

Although many social, psychological, and cultural factors likely contribute 
to the development of depression in obese women, one explanation 
argues that the stigma toward obese individuals in American society leads 
to low self-esteem and ultimately depression. Thus, in communities where 
a higher weight is acceptable, less psychological impact is observed. 
Another theory argues that obesity is not stressful per se, but the pressure 
to fit a norm and continued dieting leads to depression.[83] 

Obesity and Cancer in Women 

General There is mounting evidence that obesity is a risk factor for 
developing gynecologic and breast cancers and that a higher BMI may 
also adversely impact survival. Obese women with cancer may have 
decreased survival because of later screening, comorbid illnesses, or 
poorer response to treatment. Obese women have increased surgical and 
possibly radiation complications. In addition, there is no current consensus 
regarding appropriate chemotherapy dosing for the obese patient.[84] The 
increased levels of endogenous estrogen contribute to higher risk of 
several types of cancer.[85,86] 

Endometrial Cancer Endometrial carcinoma is strongly related to obesity. 
In premenopausal women, anovulation or oligoovulation that is associated 
with PCOS results in an endometrium that is chronically exposed to 
unopposed estradiol. This causes proliferation and the potential for 
neoplastic changes. Additionally, in premenopausal and postmenopausal 
obese women, increased insulin and androgens decrease the production 
of sex hormone–binding globulin. This leads to more and unregulated 
bioavailable estrogens in postmenopausal women. 

In 2001 the International Agency for Research on Cancer found that there 



was convincing evidence based on large cohort and case-control studies 
that obesity is associated with a 2- to 3-fold risk in endometrial 
cancer.[84,87] Epidemiologic data has found a 2- to 5-fold increased risk of 
developing endometrial carcinoma in premenopausal and postmenopausal 
women, and obesity has been associated with at least 40% of the 
incidence of endometrial cancer.[86,88,89] Mortality from uterine cancer also 
seems to increase with BMI. A prospective study through the American 
Cancer Society following 495,477 women found that those with a BMI >40 
had an endometrial cancer mortality increased RR of 6.25 (95% CI, 3.75–
10.42.).[85,90] 

Ovarian Cancer The data linking ovarian cancer and obesity has been 
mixed.[91–93] The rationale for an increased risk of ovarian cancer in obese 
women focuses on the hormonal impact of obesity. In 2001, the 
International Agency for Research on Cancer group found that the 
"evidence from the relatively few studies on body weight and ovarian 
cancer has been inconsistent and does not allow any conclusion to be 
drawn on a possible association."[87] If some subtypes of ovarian cancer 
are hormonally responsive, it seems logical to assume that unopposed 
estrogen could increase the risk of these cancers in obese women.[84] 

Cervical Cancer Several studies have shown both increased incidence 
and mortality from cervical cancer among obese women. This relationship 
may be because of decreased screening compliance among obese 
women.[84] Obesity likely plays a more prominent role in the development 
of cervical adenocarcinoma than squamous cell carcinoma secondary to 
the role of additional estrogenic hormones.[94] Disparities in cervical 
cancer screening by body weight persist for women who are severely 
obese. Obese white women may put off cervical cancer screening because 
of embarrassment or discomfort. Physicians recommend Papanicolaou 
smears for obese women at the same rate as for normal weight 
women.[95,96] 

Breast Cancer There is a well-established link between obesity and 
postmenopausal breast cancer.[97] It is hypothesized that this is because 
of an increase in the serum concentration of bioavailable estradiol.[98] In 



1997, a meta-analysis analyzed 51 studies, including 52,705 women with 
breast cancer and 108,411 women without breast cancer, and found that 
the strength of the estrogenic risk attenuated by obesity is stronger than 
with hormone replacement therapy. In fact, hormone replacement therapy 
does not increase the risk of breast cancer in obese, postmenopausal 
women (RR, 1.02 for BMI >25 kg/m2), though it is a significant risk for 
breast cancer in normal-weight women (RR, 1.73).[99,100] 

Several meta-analyses, systematic reviews, and large cohort studies have 
shown obesity worsens breast cancer mortality. Obese women also have 
greater disease morbidity, including a higher recurrence rate, increased 
contralateral breast cancer, wound complications after breast surgery, and 
lymphedema.[101] Poorer outcomes associated with breast cancer may be 
related to more aggressive disease at diagnosis, a higher likelihood of 
treatment failure, and a higher likelihood of delayed detection. Morbidly 
obese women are significantly less likely to report recent mammography. 
This is particularly true for white women.[102,103] Obesity may also 
promote more rapid growth of metastatic disease because of impaired 
cellular immunity. In addition, the hyperinsulinemia found in some obese 
women may promote mammary carcinogenesis by increasing the levels of 
insulin-like growth factor and leptin, which have a synergistic effect with 
estrogen on mammary epithelial cells by promoting angiogenesis.[101] 

Weight Loss and Cancer Studies evaluating the long-term impact of 
weight loss on cancer risk among women have shown mixed results. In 
one large US study, cancer incidence and mortality data were compared 
between 6596 patients who had gastric bypass (between 1984 and 2002) 
and 9442 morbidly obese persons who had not had surgery. This study 
showed decreased overall cancer rates in women (P < .0004), with the 
strongest impact on endometrial cancer (P < .0001) and with less 
significant impacts on premenopausal and postmenopausal breast cancer 
(P < .54), cervical cancer (P < .78), and ovarian cancer (P < .19).104 A large 
Swedish study followed 13,123 obesity surgery patients and found no 
overall decrease in obesity-related cancers compared with the baseline 
incidence among obese individuals. No statistically significant trends were 
found for breast cancer (P < .60) or endometrial cancer (P < .83) over time. 
Therefore, efforts directed toward prevention of obesity might be more 
helpful than weight reduction in attempts to reduce the incidence of 
obesity-related cancer.105 



Conclusion 

Obesity is becoming more prevalent and has wide-ranging effects on a 
variety of women's health issues. Clinicians should counsel all women 
about the broad negative effects of obesity and the importance of 
controlling weight to prevent negative outcomes.	
  


