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Understanding How Obesity Affects Infertility
By Andrea M. Pampaloni, Ph.D.

Having a child is a defining moment in the life of many people. However, for a growing portion of the population,
conceiving a child is increasingly difficult. One in eight heterosexual couples experience subfecundity and are
unable to become pregnant within 12 months.” 2 People with obesity, a body mass index (BMI) higher than 30
kg/m2, are more likely than those of a healthy weight to have trouble conceiving, even with the aid of fertility
treatments. This affects females and males individually, and if both partners struggle with obesity the likelihood
of infertility increases further.3 Because nearly 40 percent of American adults are affected by obesity and the
rate of childbirth in the United States is decreasing?, this has profound socio-economic implications.5

The impact of being unable to become pregnant extends far beyond physical outcomes. It affects would-

be parents’ emotional and psychosocial well-being. While some couples may grow closer together in their
struggle to conceive, research finds that infertile couples are more dissatisfied with their marriage, themselves,
the fertility treatments, and the level of stress related to infertility.6 One study found that couples who were
diagnosed as infertile were three times more likely to get divorced if the woman was unable to get pregnant
and give birth.” Understanding the relationship between obesity and infertility and the possible impact of
interventions can offer hope for infertile couples trying to conceive a child.

CHALLENGES TO CONCEPTION FOR WOMEN WITH OBESITY

High reproductive health risks associated with obesity in women is well-established. Increased adipose tissue
has direct and indirect deleterious effects on reproduction,? resulting in a myriad of challenges to becoming
pregnant. Imbalances in the hypothalamic-pituitary-ovarian axis, a decrease in growth hormone and sex-
hormone-binding globulin (SHBG),® 1° conversion of androgens to estrogen,'' and increases or decreases of
several adipokines 2 represent only a few of the biochemical challenges that inhibit pregnancy. Further, these
challenges prevent not only natural conception but also assisted methods including ovulation induction, in
vitro fertilization, and ovum donation cycles. Among the issues frequently affecting women with obesity are
greater occurrences of menstrual dysfunction and anovulation, which are both associated with subfecundity
and infertility.’® These and other issues contributing to infertility in women with obesity are discussed below.

Menstrual Dysfunction

Women with obesity are more likely to experience irregularities in menstrual cycles with amenorrhea
and oligomenorrhoea common occurrences.' The reduction of SHBG, along with increases in insulin
and testosterone, disrupts hormonal balance and, as a result, the menstrual cycle — even women

with obesity who experience regular menstrual cycles are more likely to be subfecund.’> The age at
which a woman becomes obese also has significant impact on menstrual irregularity. Obesity during
adolescence causes menstrual problems and leads to anovulatory infertility.’” Nearly 20 percent of
children reaching adolescence are obese,® which affects menarche in young girls. Higher levels of body
fatin adolescent girls trigger changes in estrogen level and leads to earlier activation of the pituitary
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gland and the onset of puberty.’® As such, girls with obesity begin menstruation at an earlier age than
girls of normal weight.20 Among today’s youth, higher weight can be attributed to decreased activity,
higher calorie diet, and exposure to endocrine-disrupting chemicals used in many products (e.g. plastic
bottles, furniture). This increases girls’ “window of susceptibility,” a critical time of development when
events — such as environmental exposure — will more likely impact their general and reproductive
health later in life.2!

Anovulation

Obesity is associated with anovulation, the failure of the ovaries to release an oocyte during a menstrual
cycle. Between 25 to 50 percent of female infertility is attributable to ovulatory disorders and occurs
more frequently among women with obesity and those who have a higher body mass index.22 Women
with obesity can experience a five percent reduction in conception per unit increase in BMI over 29 kg/
m2.23

Polycystic Ovary Syndrome

Polycystic ovary syndrome (PCOS) is a common endocrine disorder in women associated with
anovulation. The triad comprising obesity, infertility, and PCOS is inextricably linked, and the
prevalence of this hormonal imbalance is high with 80 percent of anovulatory infertility caused by
PCOS.2* Among women of reproductive age, 12 to 21 percent present with PCOS25 and they typically,
though not exclusively, are overweight. Women who struggle with obesity and have PCOS are more
likely to experience congenital anomalies, hypertensive disorders, miscarriages, preterm birth, need
for an intensive care unit, Caesarean delivery, and perinatal mortality.2¢ They also typically are
glucose intolerant with a high risk for developing type 2 diabetes mellitus and exhibit markers of
hyperandrogenism.2’

Implantation Rate

Studies yield mixed findings regarding the link between obesity and oocyte implantation. Some research
has found that obesity is linked to lower implantation rates, 28 29 30 while other studies reveal neutral
findings or successful implantation outcomes.3' 32 These inconclusive outcomes suggest the need for
further research to better determine if implantation failure or success is linked with obesity.

Miscarriage

The likelihood of miscarriage increases for women with obesity regardless of how conception occurs,
including natural methods, oocyte donation, or ovulation induction. Miscarriage is independent of other
conditions, such as PCOS, which alone can cause the end of a pregnancy. Recurrent pregnancy loss also
is experienced at a higher rate by women with obesity versus those at a normal weight.33 34 Not only is
the fetus at risk: in the United States, the maternal mortality rate has doubled since 1987, attributed to
age, diabetes, and weight. 3536

CHALLENGES TO CONCEPTION FOR MEN WITH OBESITY

As levels of obesity increase across populations, male infertility has increased and gained greater recognition.
Male infertility rates are not tracked as rigorously as female infertility rates, though some estimates suggest
that it affects 34 percent of the male population over the age of 20 and contributes to half of all infertility cases.
Women with obese male partners have lower pregnancy rates when undergoing in vitro fertilization and have a
significantly greater chance of having a nonviable pregnancy.3”

Leptin, the hormone produced by the body’s fat cells, generally neutralizes or decreases for males after puberty
and body fat decreases as muscle mass increases. Among males with obesity, however, excess leptin and a



higher BMI are linked with decreased sperm counts and motility, increased sperm DNA fragmentation, lower
testosterone levels, and higher estradiol and luteinizing hormone levels.3® All of these contribute to infertility in
men with obesity.

Erectile Dysfunction

The inability to maintain an erection severely limits the ability for natural conception. Erectile
dysfunction (ED) is common among men who are infertile and men with obesity are at greater risk of
experiencing ED3° due to hormonal imbalance, insulin resistance, physical inactivity, and psychological
issues. Obesity is an independent risk factor for ED and among men who experience it, 79 percent are
obese. In the United States, ED affects over eight million men.4°

Change in Semen Parameters

All men experience decline in semen quality as they age through decreased sperm concentration,
motility, and morphology.#' These defects contribute to infertility both individually and collectively. If
fertilization does occur, the poor quality of sperm leads to a greater risk of miscarriage.#2 While some
studies argue that BMI does not affect semen quality,** small sample size and other limitations suggest
the need for further, reliable research.

Like women, men with obesity have decreased SHBG and androgen levels which can affect sperm
maturation. Because around 80 percent of men with obesity are diagnosed with type 2 diabetes, SHBG is
further inhibited due to higher insulin levels. If SHBG levels become too low, aromatase enzymes convert
testosterone to estrogen.** This hormonal imbalance causes infertility. Men with obesity and diabetes
also have greater levels of DNA damage.*>

Additional Factors Contributing to Male Infertility

Obesity in men also is linked to sleep apnea which disrupts the nightly rise in testosterone. Oxidative
stress, common in persons with obesity, can increase production of ROS, an independent marker of
male infertility, and cause pathophysiological symptoms, such as ED.#¢ Both of these conditions, as well
as inflammation, contribute to male infertility. Men with obesity also have increased lower abdominal,
thigh, and scrotal fat. This increases testicular temperature and negatively impacts testosterone
synthesis and spermatogenesis.*” Additionally, hypogonadism and ED are associated with decreased
sexual desire,*8 which has both physiological and psychological effects.

RECOMMENDATIONS

Many of the negative outcomes linked to obesity-related infertility in women and men can be mediated, and
research recommends weight loss as the preferred preconception lifestyle change. Dietary modifications and
regular exercise to restrict calories and increase energy “remain the first line and cornerstone of management
of obesity.” 4 Further, weight loss prior to conception also helps negate many of the pregnancy risks identified
here. 50

Preconception Weight Loss

There is unequivocal agreement across medical literature in the view that pre-pregnancy weight loss
is the best option for women who are overweight or suffer from obesity seeking to become pregnant,
regardless of whether they are using natural or assisted methods of conception. A meta-analysis of
nearly 200,000 women found that pre-pregnancy BMI was significantly associated with pregnancy



complications, obesity in the offspring, and gestational weight gain.5" Dr. Romy Gaillard, who led the
project, recommends that the medical community place a stronger emphasis on developing strategies
to “optimize maternal weight before the start of pregnancy” to improve outcomes rather than focusing
on gestational weight gain. This is important because when women become pregnant “there’s nothing
they can do about it, because we consider losing weight during pregnancy to be unsafe.”2 Also, women
often classify their BMI as normal even when they are overweight or suffer from obesity,%3 which may
make them reluctant to attempt weight loss. In addition to a wide range of health benefits, lifestyle
changes to reduce weight prior to conception often restores regular menstrual cycles and ovulation,
which improves the likelihood of conception.54 A study of obese, infertile women who lost 10 percent of
their body weight found that they were able to achieve a pregnancy rate of 77 percent and live birth rate
of 67 percent, and the likelihood increased with greater weight l0ss.55 In a study following women with
obesity who participated in preconception lifestyle intervention, participants were tracked at six months
and five-and-a-half years after initial changes to diet and physical activity.5¢ The diet intervention was
successfulin changing lifestyle and reducing BMI at both times periods, though the activity intervention
was positive only at six months. Although the frequency of vaginal births was significantly lower for

the intervention group, significantly more women in that group had ongoing pregnancies from natural
conception.5” Men with obesity who lose weight show improvement in SHBG, testosterone levels, ED,
and sperm motility.5® AVery Low Calorie Diet (VLCD) and/or bariatric surgery are preconception weight
loss options for women and men with obesity. All preconception interventions should be considered
carefully and in close consultation with medical guidance.

Very Low Calorie Diets

AVLCD is safe and medically supervised. As such, patients and physicians are in frequent contact,
allowing the physician to offer guidance to both female and male patients who are considering
conception. Some findings indicate that the quicker weight loss associated with a VLCD may offer better
long-term outcomes than more gradual weight loss.>® Studies of women with obesity and PCOS who
followed a VLCD supported by behavioral change therapy and group support found that most women
achieved and maintained weight loss compared with other interventions.6® They also experienced
improved self-esteem.®" Recent trials support the use of a VLCD for preconceptions weight loss. A study
of women seeking fertility treatment who used a VLCD for six weeks followed by a hypocaloric diet found
significant improvement in pregnancy and live birth rates.62 Likewise, a systematic review of 62 articles
specific to fertility and very-low calorie, very-low energy, and very-low carbohydrate diets were analyzed.
The findings suggest that low calorie, specifically low-carbohydrate diets, optimize fertility for overweight
and obese women, particularly those with PCOS.63 Another study incorporating meal replacement
products found similar results, with preconception weight loss leading to higher ovulation rates for
women with PCOS.64 The research also suggests that these lifestyle interventions are likely to benefit
women who do not have PCOS.

Bariatric Surgery

For those who have struggled unsuccessfully to lose weight, bariatric surgery is an option if their BMI is
over >40 kg/m? or over >35 kg/m? if they have two or more comorbidities. Women who undergo bariatric
surgery in preparation for becoming pregnant should wait 12 to 18 months following the surgery to
avoid complications from nutritional deficiencies®® and continue with follow-up care for a minimum

of two years following surgery.66 Bariatric surgery also has been found to improve PCOS,7 provide
significant improvements to self-esteem, sexual functioning, and general health.6® Another study found
improvement in the number oocytes retrieved in women with obesity after bariatric surgery.® There are
mixed results for men who undergo bariatric surgery. Some men increased their testosterone and sperm
count, but sperm motility, morphology, and DNA fragmentation findings were inconsistent.” In a small
study of three male patients who underwent bariatric surgery, sperm parameters .



CONCLUSION

Many of the negative outcomes linked to obesity-related infertility in women and men can be mediated, and
research recommends weight loss as the preferred preconception lifestyle change. Dietary modifications and
regular exercise to restrict calories and increase energy “remain the first line and cornerstone of management
of obesity.” Further, weight loss prior to conception also helps negate many of the pregnancy risks identified
here.

REFERENCES

Health and Human Services, Office of Population Affairs. (2019). Female infertility.
Rodriguez, C. (2016). Fecundity. In C.L. Shehan (Ed.) Encyclopedia of Family Studies (pp. 811-813). Hoboken, NJ: Wiley Blackwell.
Sundquist, E. (2017, July). Obesity and infertility. UHealth, University of Utah.

Hamilton, B.E., Martin, J.A., Osterman, M.J.K., & Rossen, L.M. (2019, May). Births: Provisional data for 2018. U.S. Department of Health and Human
Services, Centers for Disease Control, National Center for Health Statistics, Vital Statistics Rapid Release

5. Warren, M., Beck, S., & Rayburn, J. (2018, September). The state of obesity: Better policies of a healthier America 2018. Trust for America’s Health &
Robert Wood Johnson Foundation.

Lol

6. Tao, P, Coates, R., & Maycock, B. (2012). Investigating marital relationship in infertility: A systematic review of quantitative studies. Journal of
Reproduction & Infertility, 13, 71-80.

7. Brix, L. (2014, February). Childless couples have more divorces. ScienceNordic.
Talmor, A. & Dunphy, B. (2015). Female obesity and infertility. Best Practice and Research Clinical Obstetrics ¢ Gynaecology, 29, 498-506.
Ibid

10. Baptise, C.G., Bassista, M., Rottierr, A. & Baillargeon, J. (2010). Insulin and hyperandrogenism in women with polycystic ovary syndrome. Journal of
Steroid Biochemical Molecular Biology, 122, 42-52.

11. Seif, M.W,, Diamond, K., Nickkho-Amiry, M. (2014). Obesity and menstrual disorders. Best Practice & Research Clinical Obstetrics ¢ Gynaecology, 29,

516-527.
12. Dag, Z.0. & Dilbaz, B. (2015). Impact of obesity on infertility in women. Journal of the Turkish-German Gynecological Association, 16, 111-117.
13. Dagetal.

14. Seifetal.
15. Sundaram, R., Mumford, S.L., & Louis, G. M. B. (2017). Couples’ body composition and time-to-pregnancy. Human Reproduction, 32, 662-668.
16. Seif et al.

17. Giviziez, C.R,, Sanchez, E.G.M., Approbato, M.S., Maia, M.C.S., Fleury, E.A.B. & Sasaki, R.S.A. (2016). Obesity and anovulatory infertility: A review.
JBRA Assisted Reproduction, 20, 240-245.

18. Centers for Disease Control and Prevention. (2019). Prevalence of childhood obesity in the United States. Overweight & Obesity, Childhood Obesity
Facts.

19. Sole-Smith, V. (2019, May). Why are girls getting their period so young? Scientific American, 320, 38.
20. Seifetal.

21. Sole-Smith, V. (2019, May). Why are girls getting their period so young? Scientific American, 320, 38.
22. Giviziez et al.

23. Sathya, A., Balasubramanyam, S., Gupta, S., & Verma, T. (2010). Effect of body mass index on in vitro fertilization outcomes in women. Journal of
Human Reproductive Sciences, 3, 135-138.

24. Melo, A.S., Ferriani, R.A., & Navarro, P.A. (2015). Treatment of infertility in women with polycystic ovary syndrome: Approach to clinical practice.
Clinics, 70, 765-769.

25. Talmor
26. Melo et al.
27. Baptise et al.

28. Vural, E, Vural, B., & Cakiroglu, Y. (2015). The role of overweight ad obesity in in vitro fertilization outcomes of poor ovarian responders. BioMed
Research International, 2015.

29. Broughton, D.E., & Moley, K.H. (2017). Obesity and female infertility: Potential mediators of obesity’s impact. Fertility and Sterility, 107, 840-847.



30.
31.

32.

33.
34.

35.
36.
37.
38.
39.

40.
41.

42.
43.

44.
45.

46.

47.

48.

49.

50.
51.

52.
53.

54.
55.
56.
57.

58.
59.

60.

61.

62.

63.

64.
65.
66.
67.

Dag et al.

Farhi, ]., Ben-Haroush, A., Sapir, O., Fisch, B., & Ashkenazi, J. (2010). High-quality embryos retain their implantation capability in overweight women.
Reproductive BioMedicine Online, 21, 706-711.

Insogna, I.G., Lee, M.S., Reimers, R.M., & Toth, T.L. (2017). Neutral effect of body mass index on implantation rate after frozen-thawed blastocyst
transfer. Fertility and Sterility, 108, 770-776.

Dag et al.

Cavalcante, M.B., Sarno, M, Piexoto, A.B., Junior, E.A., & Barini, R. (2019). Obesity and recurrent miscarriage: A systematic review and meta-analysis.
The Journal of Obstetrics and Gynaecology Research, 45, 30-38.

McLemore, M.R. (2019, May). How to reduce maternal mortality. Scientific American, 320, 48.

Talmor et al.

Craig, J.R,, Jenkins, T.G., Carrell, D.T., & Hotaling, ].M. (2017). Obesity, male infertility, and the sperm epigenome. Fertility and Sterility, 107, 848-859.
Malik, I.A., Durairajanayagam,D., & Singh, H.J. (2019).  Journal of Andrology, 21, 296-299.

Bajos, N., Wellings, K., Laborde, C., & Moreau, C. (2010). Sexuality and obesity, a gender perspective: Results from French national random probability
survey of sexual behaviours. B/M, 340.

Skrypnik, D., Bogdanski, P, Musialik, K. (2014). Obesity - significant risk factor for erectile dysfunction in men. Pol Mekur Lekarski, 36, 137-141.

Kumar, N., & Singh, A. K. (2015). Trends of male factor infertility, an important cause of infertility: A review of literature. Journal of Human
Reproductive Sciences, 8, 191-196.

Infertility Science. (2019). Obesity and male infertility.

Obose, R., Osaikhuwuomwan, J., & Aziken, M. (2018). Male obesity and semen quality: Any association? International Journal of Reproductive
BioMedicine, 16, 285-290.

Infertility Science

Maresch, C.C,, Stute, D.C., Alves, M.G., Oliveira, PE, de Krester, D.M., &Linn, T. (2018). Diabetes-induced hyperglycemia impairs male reproductive
function: A systematic review. Human Reproduction Update, 24, 86-105.

van Elten, T.M., Karsten, M.D.A., Geelen, A., Gemke, R.J.B.J., Groen, H., Hoek, A., van Poppel, M.N.M., & Roseboom, T.J. (2019). Preconception
lifestyle intervention reduces long term energy intake in women with obesity and infertility: A randomized controlled trial. International Journal of
Behavioral Nutrition and Physical Activity, 16.

Craig et al.

Wang, C., Jackson, G., Jones, T.H., Matsumoto, A.M., Nehra, A., Perelman, M.A., Swerdloff, R.S., Traish, A., Zitzmann, M. & Cunningham, G. (2011).
Low testosterone associated with obesity and the metabolic syndrome contributes to sexual dysfunction and cardiovascular disease risk in men with
type 2 diabetes. Diabetes Care, 34, 1669-1675.

Khairy, M., & Rajkhowa, M. (2017). Effect of obesity on assisted reproductive treatment outcomes and its management: A literature review. The
Obstetrician & Gynaecologist, 19.

Broughton et al.

LifeCycle Project-Maternal Obesity and Childhood Outcomes Study Group. (2019). Association of gestational weight gain with adverse maternal and
infant outcomes. JAMA, 321, 1702-1715.

Curley, B. (2019, May 6). Weight before pregnancy is a bigger health factor than weight gain during pregnancy. Healthline.

Lang, A.Y., Harrison, C.L., & Boyle, J.A. (2019). Preconception lifestyle and weight-related behaviors by maternal body mass index: A cross-sectional
study of pregnant women. Nutrients, 11, 759.

Silvestris, E., de Pergola, G., Rosania, R., & Loverro, G. (2018). Obesity as disruptor of the female fertility. Reproductive Biology and Endocrinology, 16.
Talmor et al.
van Elten et al.

Mutsaerts, M.A.Q., van Oers, A.M., Groen, H., Burggraaff, ] M., Kuchenbecker, W.K.H., Perquin, D.A.M., Koks, C.A.M., van Golde, R., et al. (2016).
Randomized trial of a lifestyle program in obese infertile women. The New England Journal of Medicine, 374, 1942-1953.

Craig et al.

Ricci, N.L., & Jay, M. (2015). Fast and furious: Rapid weight loss via a very low-calorie diet may lead to better long-term outcomes than a gradual weight
loss program. Journal of Clinical Outcomes Management, 22.

Legro, R.S., Dodson, W.C., Kris-Etherton, P.M., Kunselman, A.R., Stetter, C.M., Williams, N.I., Gnatuk, C.L., Estes, S. J., et al. (2015). Randomized
controlled trial of preconception interventions in infertile women with polycystic ovary syndrome. The Journal of Clinical Endocrinology & Metabolism,
100, 4048-4058.

Love, J.G., McKenzie, ].S., Nikokavoura, E.A., Broom, J., Rolland, C., & Johnston, K.L. (2016). The experiences of women with polycystic ovary
syndrome on a very low-calorie diet. International Journal of Women’s Health, 8, 299-310.

Sim, K.A., Dezarnaulds, G.M., Denyer, G.S., Skilton, M.R., & Caterson, I.D. (2014). Weight loss improves reproductive outcomes in obese women
undergoing fertility treatment: A randomized controlled trial. Clinical Obesity, 4.

McGrice, M. & Porter, J. (2017). The effects of low carbohydrate diets on fertility hormones and outcomes in overweight and obese women: A systematic
review. Nutrients, 9.

Legro et al.

Talmor et al.
Khairy & Rajkhowa
Broughton et al.



68. Esfahani, S.B., & Pal, S. (2018). Obesity, mental health, and sexual dysfunction: A critical review. Health Psychology Open, 5.
69. Khairy & Rajkhowa

70. Craigetal.

ABOUT ROBARD CORPORATION

Robard Corporation, a privately-owned company headquartered in central New Jersey, provides health care
professionals with a turnkey solution to operate their own medically-supervised obesity treatment program.
Respected leaders in the weight loss and management industry for more than 40 years, Robard’s evidence-
based programs are complimented by scientifically-designed nutrition products and best-in-class business

services to help physicians, surgeons and hospitals treat mildly overweight to morbidly obese patients. To learn
more, call us at (800) 222-9201 or visit www.Robard.com.
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