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Effect of Obesity on Fertility
Nilay KARACA, Gonca BATMAZ, Serdar AYDIN
Department of Obstetrics and Gynecology, Bezmialem Vakif University School of Medicine, İstanbul, Turkey
ABSTRACT
Prior studies have shown that obesity causes many gynecologic and obstetric disorders, including anovulation, irregular periods, subfertility, abortion, and adverse pregnancy outcomes. Obesity-related infertility or reduced fertility problems were influenced by any
step from follicular recruitment to implantation. Adverse effects in reproductive health were not subjected out of entire obese women.
Physical activity and nutrition were shown to be the probable determining factors. Assisted reproductive techniques provide obese
women with an opportunity to investigate the relationship with pregestational status and reproductive outcomes as well. Although there
is a lack of epidemiological data, an association between obesity and abortion is already known in obese women who had spontaneous
pregnancy. This study aimed to investigate the effects of obesity among various stages of the reproductive process in recent studies, to
summarize multidisciplinary strategies, and to facilitate reproductive outcomes in obese women.
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Introduction
The term “obesity” comes from the Latin word “obere (obesusu),” which means “over eat,” and it is defined as
the presence of an extreme amount of fat tissue in the body (1). Body mass index (BMI) is classified considering the ratio of human body weight in kilograms to squared height in meters. According to this classification, a
BMI of 18.5–24.9 kg/m2 is accepted as normal. People with BMI values between 25 and 29.9 kg/m2are overweight, those with BMI values between 30 and 39.9 kg/m2 are obese, and those with values of 40 kg/m2 and
above are accepted as morbid obese (2). Obesity, which was first encountered in the studies of Thomas Venner
in 1620, has become an epidemic concern worldwide, including developing countries as well as developed
countries such as the USA (3-6). According to the 2012 Turkish Statistical Institute (TUIK) data (7), 17.2% of
the population at the age of 15 years and above is obese. Moreover, according the data of the Turkish Ministry
of Health, the rate of obesity among women is 41.0% (http://www.thsk. saglik.gov.tr/obezite-sismanlik, 2010).
Many studies have revealed that obesity is associated with many gynecological and obstetric problems, including anovulation, irregular menstruation, subfertility, miscarriage, and negative pregnancy results (8). It is reported that decreased fertility or infertility related to obesity is resulted from the effects on some different steps
in each stage including implantation period beginning from the selection of ovarian follicle, due to imbalance
between hypothalamus–pituitary–ovarian axis (9, 10). Understanding the effect of obesity on female reproductive functions is important because it will be carried by children of obese women who are ultimate targets of
this effect.
The aim of this study was to review recent studies on the effect of obesity on various stages of reproductive
process and to summarize original multidisciplinary strategies that will improve reproductive results in obese
women.
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The Effect of Obesity on Target Organs in the
Reproductive System
It is clear from the studies on the effects of obesity on
fertility functions that obesity affects woman’s fertility physiology at different levels. Reproductive goals in
obesity include hypothalamus, ovary, follicle, oocyte,
embryo, and uterine endometrium (11-18). The negative effect of obesity on fertility can occur at different
stages, including the selection of follicle, development
and quality of oocyte, fertilization of oocyte, and development and implantation of embryo.
In the study by Tortoriello et al. (11) conducted on murine in 2004, it was revealed that obesity-related oligoamenorrhea and subfertility were of hypogonadotropic
origin. They stated that this was due to the fact that
hyperleptinemia associated with obesity created GnRh
suppression by causing an increase in hypothalamic
neuropeptide. Furthermore, in the study by Jain et al.
(12) conducted in 2007 on 18 obese women with oligoamenorreic who were not polycytic ovarian syndrome,
LH secretion was found to be significantly lower compared with the control group, and this resulted from abnormal GnRH release.

mechanism defined in diabetic heart disease. They concluded that excessive lipid exposure could cause inappropriate storage of lipids in non-adipose tissues; thus,
cellular functions might be impaired and might finally
lead to cell death (19, 20). In further experimental studies, Yang et al. (17) found that lipid content and endoplasmic reticulum stress increased in rat-cumulus oocytes that were exposed to follicular fluid collected from
obese women and accordingly, nuclear maturation was
impaired.
Pre-implantation embryos of obese women are associated with abnormal pregnancy results. Jungheim et al.
(16) reported in their study that embryos, which developed as a result of decreased insulin-like growth factor-1
expression in oocytes associated with insulin resistance,
displayed growth retardation in the middle of gestation.
Furthermore, in the study of the same group in 2011, a
similar effect was demonstrated in embryos exposed to
high amounts of saturated fat (21).

The effect of obesity on the ovary and ovarian follicle is
explained by increased ovarian resistance and granulosa
cell apoptosis. In this way, a series of abnormal situations including the selection of oocyte, ovulation, and
the quality of oocyte occur (16-18). As is known, insulin resistance develops in overweight women. Elevated
levels of insulin increase the production of androgen in
the ovarian stroma. Moreover, obesity leads to aromatization of androgens to estrogen in peripheral fat tissue
and a decrease in the levels of steroid hormone-binding
globulin (SHBG). Thus, obesity increases the levels of
estradiol and free testosterone. This situation deteriorates hyperinsulinemia and causes the ovarian environment to go round in circles. As a result, increased androgen/estradiol ratio and LH hypersecretion affect ovarian
microenvironment, impair folliculogenesis, and cause
follicles to undergo atresia (19).

The effect of obesity on uterine receptivity is highly controversial. Gene expression analyses that were performed
in the window of implantation of obese women with
Polycystic ovary syndrome (PCOS) showed that they
had an impaired endometrial genetic profile and suboptimal decidualization compared with normal-weighted
women (22). In the study by Bellver et al. (23) on a donation model in 2013, although obese women received
oocytes from healthy normal-weighted donors, their
conception possibility was found to be lower than that
in normal-weighted women. However, in another donation model study conducted by Styne-Gross et al. (24),
it was emphasized that BMI did not have an effect on
the decreasing rate of implantation. In addition, Luke et
al. (25) reported in their study, which was performed in
2011, that conception possibility in obese women using
donor oocytes was similar to that in normal-weighted
women using donor oocytes, but the possibility of live
birth was lower in obese women. This situation supports
that the effect of obesity on the quality of oocyte is higher than its effect on endometrial receptive.

In addition to hyperinsulinemia, systemic changes such
as dyslipidemia and inflammatory response, which are
related to obesity, have negative effects in follicular microenvironment. In the study by Robker et al. (16), it
was demonstrated that inflammatory factors, such as
C-reactive protein, interleukin-6, tumor necrosis factoralpha, and plasminogen activator inhibitor type-1, had
a harmful effect on the reproductive circle, and it was
emphasized that this situation was associated with abnormal follicle environment. Furthermore, they reported that lipotoxic mechanisms might have influenced the
quality of oocyte in the same group of obese women.
They emphasized that this situation was similar to the

Knowledge Acquired From Assisted Reproductive
Techniques
Women benefiting from assisted reproductive technology (ART) provide opportunities for investigating the
relationship between pre-pregnancy conditions (such as
obesity and reproductive functions) and reproductive
results. Many studies on women using ART demonstrated that the dose of gonadotropin that was needed
for reaching the number of follicles obtained as a result of ovarian stimulation was higer in obese women
than in normal-weighted women (26). It is unknown
whether this result is associated with decreased drug absorption, ovarian sensitivity, or both. Whatever it is, es-
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tradiol level is significantly lower in obese women than
in normal-weighted women, although similar number
of oocytes are obtained during ovarian stimulation. This
shows that there is a difference in the ovarian responses
to gonadotropin stimulation in obese women (27, 28).
Moreover, fertilization chance of mature oocytes is lower in obese women than in normal-weighted women,
which suggests that the quality of oocytes in obese women is lower (27).
According to the results of studies, the rate of clinical
conception after in vitro fertilization (IVF) was lower
(28), abortion rate after ART was higher (29, 30), and
the rate of live birth after IVF was lower (26) in obese
women compared with normal-weighted women. These
results were attributed to implantation failure due to abnormal endometrial development (18, 23).
In the study by Luke et al. (25) in 2011, decreased possibility of pregnancy and live birth and increased risk for
abortion were reported in obese women getting ART
support. It should be considered while evaluating these
data that researchers conduct studies with limited data.
They have a few specific data, except the data on fertility results and conception chance of obese women (25).
Prospective studies on reproductive outcomes (neonatal–
congenital anomalies, fetal growth abnormalities, and the
duration of hospitalization in the neonatal intensive care
unit) should also be performed in obese population who
spontaneously conceive. The studies on women utilizing
ARTs demonstrate that while obesity is an important factor determining reproductive capacities of women in the
age <35 years, age is the dominant factor for determining reproductive capacities of women older than 35 years
(25, 31). Considering this fact, in women aged >35 years,
who have regular menstrual cycles and cannot conceive
after unprotected sexual intercourse for at least 6 months,
other methods that can provide rapid fertilization are
more reasonable than focusing on losing weight. It should
be known that conception rate is still good in an obese
woman who apply with infertility and who must benefit
from ART and age is always the dominant factor for the
prediction of conception success.
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Other Factors Affecting Fertility in Obese Women
In general, existing epidemiological, clinical, and laboratory studies demonstrate that obesity affects reproductive functions. However, it is not necessary that
reproductive health of all obese women is negatively influenced. Therefore, identifying factors affecting reproductive functions of these women apart from obesity is
important. Two possible factors are nutrition and physical activity. It can be difficult to reveal the contributions of each of these factors to reproductive functions
in obese women. In the study by Chavarro et al. (32),
the authors analyzed women with ovulatory infertility
in terms of age, body size, parity, smoking, physical ac-

tivity, total energy intake, and oral contraceptive usage.
They reported that glycemic index (a measurement on
how a specific food raises blood glucose) was directly
related to ovulatory infertility and the risk for ovarian
infertility was higher in women whose daily diet mostly
included carbohydrates than in women who restricted
the intake of carbohydrates. Moreover, they found that
increased intake of saturated fat was associated with
ovarian infertility risk and vegetable oils posed a lower
risk than fats of animal origin. In the same study, it was
also specified that multivitamin and iron support decreased ovarian infertility risk.
In addition to nutrition, physical activity is also important for fertility for the general energy balance. In an
internet-based study conducted on Danish women who
were planning to be pregnant, Wise et al. (33) found a
direct relationship between severe physical activity and
prolonged period of conception, but not in obese and
overweight women. On the other hand, they revealed
the benefit of moderate physical activity for women who
wanted to become pregnant.
Effects of Obesity on Abortion and Late Pregnancy
There is no enough epidemiological data on the relationship between obesity and abortion in obese women
conceiving spontaneously. This is not surprising because
many obese women are anovulatory and need medical
intervention for getting pregnant. Moreover, some obese
women having irregular menstruation might not have
reported abortion or might have confused bleeding due
to abortion with irregular menstrual bleeding. In order
to eliminate the lack of knowledge on this issue, Boots
et al. (34) published a systematic review and meta-analysis investigating obesity and abortion risk in 2011. In
this meta-analysis, 16 studies on obesity were examined
and abortion risk was found to be higher in women with
a BMI of ≥25 kg/m2 than in normal-weighted women
who became pregnant spontaneously (odds ratio [OR],
1.31; 95% confidence interval [CI], 1.18–1.46).
It is well known that there is a complicated relationship
among obesity, infertility, and PCOS, and the incidence
of coexistence of these three findings is presently increasing. However, obesity is an independent risk factor
for both spontaneous abortion and pregnancy complications regardless of the presence of PCOS (35). In a
review conducted by Metwally et al. (36) in 2008, it was
revealed that the rate of abortion significantly increased
in women with a BMI of ≥25 kg/m2 (OR, 1.67; 95%
CI, 1.25–2.25). Similarly, in a study in which pregnancies following oocyte donation were investigated, the
rate of abortion was detected to be higher in overweight
and obese women (37).
It is well known that obese mothers are at risk in terms of
antenatal, intrapartum, and postpartum complications
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during pregnancy and labor. In addition to recurrent
abortions before delivery, the most common problems
include congenital anomalies, preeclampsia, gestational
diabetes mellitus (GDM), and venous thromboembolism. Furthermore, the rate of cesarean sections increases
due to fetal distress and prolonged labor in obese women. Although increased risk for cephalopelvic disproportion (CPD) due to obesity was reported in some studies
(38, 39), Athukorola et al. (40) emphasized that CPD
rate did not increase in obese parturients. In addition,
the babies of obese women are mostly macrosomic, and
the duration of hospitalization can be extended (41).

must be kept in mind that age is always the most dominant factor in the prediction of conception success.

Conclusion
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The prevalence of infertility and amenorrhea is high
among obese women, and there is an increase in the risk
for abortion after infertility treatment (42). However,
there are many other factors that affect fertility treatment in obese women and contribute to infertility. Age
is still the most important factor in infertility treatment
in obese women as in normal-weighted women. As
mentioned before, according to the studies on women
benefiting from ART, the effect of obesity on fertility
has mostly been observed in women younger than 35
years (25, 41). After the age of 35 years, age is a more
important factor than obesity for conception.
On the other hand, although there are limited data classified according to age of obese women for pregnancy
outcomes, it will be beneficial to lose weight at any
age in obese women. The most important informative
knowledge that supports the idea that losing weight will
provide benefit in pregnancy has been obtained from
women who become pregnant after undergoing obesity
surgery and their next pregnancies (43). These data suggest that losing weight decreases the complications during pregnancy, but this study is narrow-scoped for demonstrating differences in pregnancy or neonatal results.
Similarly, the conducted studies show that nutrition
and exercise are also important for improving fertility in
obese women. The recommendations of Chavarro et al.
(32) about improving ovulation and fertility (to remove
trans fats from diet, to prefer unsaturated fats in food, to
prefer vegetable proteins rather than animal proteins, to
prefer brown bread instead of simple and processed carbohydrates, to take daily multivitamin and iron supplement) will be useful for many clinicians to manage the
cases of obese women.
In conclusion, during infertility treatment, a clinician
must also encourage obese women that want to become
pregnant to lose weight and to follow an appropriate
diet program for obtaining better fertility results. Moreover, obese women must be warned about pregnancy
complications that can occur due to obesity. However, it

Peer-review: Externally peer-reviewed.
Author Contributions: Concept - N.K.; Design - N.K., G.B.; Supervision - N.K.; Resources - N.K., S.A.; Materials - N.K., G.B.; Data Collection
and/or Processing - G.B., S.A.; Analysis and/or Interpretation - N.K., G.B.,
S.A.; Literature Search - N.K., G.B.; Writing Manuscript - N.K., G.B., S.A.;
Critical Review - N.K.
Conflict of Interest: No conflict of interest was declared by the authors.

References
1.

2.

3.
4.

5.

6.
7.
8.

9.
10.

11.

12.

13.

14.

Hammoud AO, Gibson M, Peterson CM, Meikle AW, Carrell DT.
Impact of male obesity on infertility: a critical review of the current
literature. Fertil Steril 2008; 90: 897-904. [CrossRef ]
Arslan B, Kadıoğlu A. Obezite ve üreme sağlığı. Çevrenin erkek cinsel sağlığına etkisi ve ko-runma yolları. The effect of environment on
male sexual health and prevention methods. Çayan S, Ayyıldız A.
Editörler. Güneş Tıp Kitabevi. 2010.p.221-7.
Barnett R. Obesity. Lancet 2005; 365: 1843. [CrossRef ]
Villamor E, Msamanga G, Urassa W, Petraro P, Spiegelman D, Hunter DJ, et al. Trends in obesity, underweight, and wasting among women attending prenatal clinics in urban Tanzania, 1995-2004. Am J
Clin Nutr 2006; 83: 1387-94.
Chavarro JE, Toth TL, Wright DL, Meeker JD, Hauser R. Body
mass index in relation to semen quality, sperm DNA integrity, and
serum reproductive hormone levels among men attending an infertility clinic. Fertil Steril 2010; 93: 2222-31. [CrossRef ]
Jones PH. Management of obesity in the prevention of cardiovascular
disease. Methodist Debakey Cardiovasc J 2011; 6: 33-6. [CrossRef]
Available from: www.tuik.com.tr. Ankara; Türkiye İstatistik Kurumu.
Jungheim ES, Travieso JL, Hopeman MM. Weighing the impact of
obesity on female reproductive function and fertility. Nutr Rev 2013;
71: 3-8. [CrossRef ]
Talmor A, Dunphy B. Female obesity and infertility. Best Pract Res
Clin Obstet Gynaecol 2015; 29: 498-506. [CrossRef ]
Ramlau-Hansen CH, Nohr EA, Thulstrup AM, Bonde JP, Storgaard
L, Olsen J. Is maternal obesity related to semen quality in the male
offspring? A pilot study. Hum Reprod 2007; 22: 2758-62. [CrossRef]
Tortoriello DV, McMinn J, Chua SC. Dietaryinduced obesity and
hypothalamic infertility in female DBA/2J mice. Endocrinology
2004; 145: 1238-47. [CrossRef ]
Jain A, Polotsky AJ, Rochester D, Berga SL, Loucks T, Zeitlian G,
et al. Pulsatile luteinizing hormone amplitude and progesterone metabolite excretion are reduced in obese women. J Clin Endocrinol
Metab 2007; 92: 2468-73. [CrossRef ]
Jungheim ES, Schoeller EL, Marquard KL, Louden ED, Schaffer JE,
Moley KH. Dietinduced obesity model: abnormal oocytes and persistent growth abnormalities in the offspring. Endocrinology 2010;
151: 4039-46. [CrossRef ]
Hirshfeld-Cytron JE, Duncan FE, Xu M, Jozefik JK, Shea LD, Woodruff TK. Animal age, weight and estrus cycle stage impact the quality of in vitro grown follicles. Hum Reprod 2011; 26: 2473-85.
[CrossRef ]

15. Woodruff TK, Shea LD. A new hypothesis regarding ovarian follicle
development: ovarian rigidity as a regulator of selection and health. J
Assist Reprod Genet 2011; 28: 3-6. [CrossRef ]

81

Bezmialem Science 2015; 3: 78-82
16. Robker RL, Akison LK, Bennett BD, Thrupp PN, Chura LR, Russell
DL, et al. Obese women exhibit differences in ovarian metabolites,
hormones, and gene expression compared with moderateweight women. J Clin Endocrinol Metab 2009; 94: 1533-40. [CrossRef ]
17. Yang X, Wu LL, Chura LR, Liang X, Lane M, Norman RJ, et al.
Exposure to lipidrich follicular fluid is associated with endoplasmic
reticulum stress and impaired oocyte maturation in cumulus oocyte
complexes. Fertil Steril 2012; 97: 1438-43. [CrossRef ]
18. Bellver J, Martínez-Conejero JA, Labarta E, Alamá P, Melo MA,
Remohí J, et al. Endometrial gene expression in the window of implantation is altered in obese women especially in association with polycystic ovary syndrome. Fertil Steril 2011; 95: 2335-41. [CrossRef]
19. Schwartz MW, Seeley RJ. Neuroendocrine responses to starvation
and weight loss. New Engl J Med 1997; 336: 1802-11. [CrossRef ]
20. Borradaile NM, Han X, Harp JD, Gale SE, Ory DS, Schaffer JE.
Disruption of endoplasmic reticulum structure and integrity in lipotoxic cell death. J Lipid Res 2006; 47: 2726-37. [CrossRef ]
21. Jungheim ES, Louden ED, Chi MM, Frolova AI, Riley JK, Moley
KH. Preimplantation exposure of mouse embryos to palmitic acid
results in fetal growth restriction followed by catch-up growth in the
offspring. Biol Reprod 2011; 85: 678-83. [CrossRef ]
22. Bellver J, Melo MA, Bosch E, Serra V, Remohi J, Pellicer A. Obesity
and poorreproductive outcome: the potential role of the endometrium. Fertil Steril 2007; 88: 446-51. [CrossRef ]
23. Bellver J, Pellicer A, García-Velasco JA, Ballesteros A, Remohí J,
Meseguer M. Obesity reduces uterine receptivity: clinical experience
from 9,587 first cycles of ovum donation with normal weight donors. Fertil Steril 2013; 100: 1050-8. [CrossRef ]
24. Styne-Gross A, Elkind-Hirsch K, Scott RT, Jr. Obesity does not impact implantation rates or pregnancy outcome in women attempting
conception through oocyte donation. Fertil Steril 2005; 83: 162934. [CrossRef ]
25. Luke B, Brown MB, Missmer SA, Bukulmez O, Leach R, Stern JE.
The effect of increasing obesity on the response to and outcome of
assisted reproductive technology: a national study. Fertil Steril 2011;
96: 820-5. [CrossRef ]
26. Jungheim ES, Moley KH. Current knowledge of obesity’s effects in
the pre and periconceptional periods and avenues for future research.
Am J Obstet Gynecol 2010; 203: 525-30. [CrossRef ]
27. Shah DK, Missmer SA, Berry KF, Racowsky C, Ginsburg ES. Effect
of obesity on oocyte and embryo quality in women undergoing in
vitro fertilization. Obstet Gynecol 2011; 118: 63-70. [CrossRef ]
28. Jungheim ES, Lanzendorf SE, Odem RR, Moley KH, Chang AS,
Ratts VS. Morbid obesity is associated with lower clinical pregnancy
rates after in vitro fertilization in women with polycystic ovary
syndrome. Fertil Steril 2009; 92: 256-61. [CrossRef ]

82

29. Rittenberg V, Sobaleva S, Ahmad A, Oteng-Ntim E, Bolton V, Khalaf Y, et al. Influence of BMI on risk of miscarriage after single blastocyst transfer. Hum Reprod 2011; 26: 2642-50. [CrossRef ]
30. Rittenberg V, Seshadri S, Sunkara SK, Sobaleva S, Oteng-Ntim E,
El-Toukhy T. Effect of body mass index on IVF treatment outcome:
an updated systematic review and meta-analysis. Reprod Biomed
Online 2011; 23: 421-39. [CrossRef ]
31. Metwally M, Cutting R, Tipton A, Skull J, Ledger WL, Li TC. Effect
of increased body mass index on oocyte and embryo quality in IVF
patients. Reprod Biomed Online 2007; 15: 532-8. [CrossRef ]
32. Chavarro JE, Rich-Edwards JW, Rosner BA, Willett WC. A prospective study of dietary carbohydrate quantity and quality in relation to risk
of ovulatory infertility. Eur J Clin Nutr 2009; 63: 78-86. [CrossRef]
33. Wise LA, Rothman KJ, Mikkelsen EM, Sorensen HT, Riis AH,
Hatch EE. A prospective cohort study of physical activity and time
to pregnancy. Fertil Steril 2012; 97: 1136-42. [CrossRef ]
34. Boots C, Stephenson MD. Does obesity increase the risk of miscarriage in spontaneous conception: a systematic review. Semin Reprod
Med 2011; 29: 507-13. [CrossRef ]
35. Bellver J, Rossal LP, Bosch E, Zúñiga A, Corona JT, Meléndez F, et al.
Obesity and the risk of spontaneous abortion after oocyte donation.
Fertil Steril 2003; 79: 1136-40. [CrossRef ]
36. Metwally M, Ong KJ, Ledger WL, Li TC. Does high body mass
index increase the risk of miscarriage after spontaneous and assisted
conception? A meta-analysis of the evidence. Fertil Steril 2008; 90:
714-26. [CrossRef ]
37. Lashen H, Fear K, Sturdee DW. Obesity is associated with increased
risk of first trimester and recurrent miscarriage: matched case-control
study. Hum Reprod 2004; 19: 1644-6. [CrossRef ]
38. Lee CY, Koren G. Maternal obesity: effects on pregnancy and the role of
pre-conception counselling. J Obstet Gynaecol 2010; 30: 101-6. [CrossRef]
39. Madan JC, Davis JM, Craig WY, Collins M, Allan W, Quinn R,
et al. Maternal obesity and markers of inflammation in pregnancy.
Cytokine 2009; 47: 61-4. [CrossRef ]
40. Athukorala C, Rumbold AR, Willson KJ, Crowther CA. The risk of
adverse pregnancy outcomes in women who are overweight or obese.
BMC Pregnancy Childbirth 2010; 17: 56. [CrossRef ]
41. Riskin-Mashiah S, Damti A, Younes G, Auslander R. Pregestational body mass index, weight gain during pregnancy and maternal
hyperglycemia. Gynecol Endocrinol 2011; 27: 464-7. [CrossRef ]
42. Shaikh H, Robinson S, Teoh TG. Management of maternal obesity
prior to and during pregnancy. Semin Fetal Neonatal Med 2010; 15:
77-82. [CrossRef ]
43. ArichaTamir B, Weintraub AY, Levi I, Sheiner E. Downsizing pregnancy complications: a study of paired pregnancy outcomes before and after bariatric surgery. Surg Obes Relat Dis 2012; 8: 434-9.
[CrossRef ]

