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should be appraised.

countries as well. Numerous studies have focused the link between obesity, infertility and adverse
reproductive health outcome. Obesity plays a vital role in two most common medical risks in
pregnancy: diabetes and hypertension. Weight loss has signified to improve fertility in obese women
through recovery of spontaneous ovulation and better response to ovarian stimulation in infertility
treatment. Therefore, for overweight and obese infertile women, weight management interventions

Copyright © Pratibha Kumari., 2016, this is an open-access article distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided the original work is

properly cited.

INTRODUCTION

Obesity is a global health issue that has grown to epidemic
proportions throughout the world. It is estimated that 1.3 billion
people are overweight or obese globally (1). In the United
States, between 2005-2006, data that 34% of U.S. adults of age
20 years and older -over 72 million people were obese.

Obesity was evaluated to contribute 8% of all illness costs
(around £40 billion/year) (2). In pregnancy, the cost of prenatal
care is 5 times higher for overweight women. In an another
study carried out in Australian reported that 34% of the total
samples of pregnant women were overweight or obese and they
had increased adverse maternal and neonatal outcomes,
resulting in increased costs of obstetric care (3). However,
obesity is not only an issue of developed countries, but also in
the developing countries as well (4-6).

Compared with normal-weight patients, obese women patients
have a higher prevalence of infertility. They have elevated rate
of early miscarriage and congenital anomalies. Obese women
are more proneto have pregnancy-induced hypertension,
gestational diabetes, thrombo-embolism, macrosomia, and
spontaneous intrauterine death in the latter half of pregnancy
(7). Obesity increases the risk of preeclampsia and fetal
macrosomia and operative deliveries. Studies from different
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parts of India and Nigeria have provided evidence of the rising
prevalence of obesity (8-12).

Obesity is a major contributing factor to the two most common
medical risks in pregnancy: diabetes and hypertension (13-14).
Although obesity is associated with an increased risk of large-
for-gestational age, it is also associated with increased risk of
hypertensive disorders, including preeclampsia, which may be
linked with low birth weight (15). Obesity has also shown to be
an independent risk factor for a longer, more laborious delivery
and for a cesarean delivery (16-17).

Contributing Factors towards Obesity

There are varieties of factors that play role in obesity.
Overweight and obesity result from an energy imbalance that
involves eating too many calories without energy expenditure.
This imbalance can be a result of several factors which include
individual behaviors, environmental and genetic factors.

Fertility and Possible Link with Obesity

Nearly all obese women are not infertile; however, obesity and
its negative impact upon fecundity and fertility are well
observed. Obese women are 3 times more likely to suffer
infertility than women with a normal body mass index (37).
Obese women undergo impaired fecundity both in natural and
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assisted conception cycles (38). The mechanism through which
its effect is exerted is more disputed.

Widely accepted mechanism to be involved in linking multiple
metabolic abnormalities with obesity are hyperinsulinemia and
insulin resistance. Such amendments involve androgens and
oestrogens and their carrier protein, sex-hormone-binding-
globulin (SHBG) (18).

Body fat distribution has been shown to substantially affect
SHBG concentrations. Fat accumulation in the abdominal
viscera has been reported as a possible cause of insulin
resistance and the resulting metabolic syndrome. Women with
central obesity and with higher proportion of visceral fat
usually have high insulin resistance leading to lower SHBG
concentrations in differentiation with those with peripheral
obesity.

In insulin resistance syndrome, excess insulin is capable of
stimulating steroidogenesis, excessive androgen production
from the theca cells and excessive oestrogen production from
the granulosa cells of the ovaries. In addition, by directly
inhibiting SHBG synthesis, excess insulin may further rise the
delivery of free androgens to target tissues. The excess in local
ovarian steroidogenesis induced by excess circulating of insulin
may cause premature follicular atresia and then favour
anovulation.

Accumulating data conclude that insulin resistance and
hyperinsulinemia resulting in hyperandrogenemia are the
hormonal abnormalities, which disturb ovarian function in
women with excess adipose tissue.

Fertility processes involves a complex factor and mechanism of
both ovarian and extra ovarian origin. Obesity may interfere
with many neuroendocrine and ovarian functions, thereby
reducing both ovulation and fertility rates in otherwise healthy
women. Oligo ovulation, anovulation and sub fertility are
present in obese females with a relative risk of anovulatory
infertility of 3.1 for women with a BMI >27 compared with
women of BMI 20-25.

Polycystic ovary syndrome (PCOS), a major form of
dysovulatory infertility in women, further complicates the issue
(19). Many obese women have normal ovulatory menstrual
cycles, remain fertile and have no apparent hyperandrogenism.
Nevertheless, at the present time, there is substantial evidence
to support the link between obesity and an ovulatory infertility
(20). Particularly in obese women with PCOS, can result in
many reproductive disorders. This results due to the complex
interaction between the pituitary gland, pancreas and ovary
resulting in a changed hormonal secretion pattern.

Obesity and leptin

Leptin, is a 16kDa messenger protein secreted by adipocytes-
encoded by obesity gene protein. Leptin regulates body fat
tissue by reducing food intake and increasing thermogenesis
and, hence, weight of the body. Studies of its physiological
action in humans have shown a +verelation between serum
leptin concentrations and the percentage of body fat (22-24).
Leptin levels have also been observed to be increased in
women with PCOS, a major form of dysovulatory infertility in
women, characterized by endocrine abnormalities such as
hyperandrogenism and inappropriate LH secretion (25).

Chakrabarti er al. attempts to evaluate the interrelationship
between serum leptin level with body mass index, insulin and
with circulating testosterone in PCOS women. He noted that
hyperleptinemia in PCOS women appears to be due to the +ve
relationship between serum leptin, BMI, and insulin (26).Given
the well-established effect of leptin on ovarian steroidogenesis
and ovulation in rodentsand in humans (27), it can be
speculated that the high concentration of leptin might have a
role in the pathogenesis of PCOS and reproductive disorders
influenced by obesity.

Obesity and menstrual disorder

Oligomenorrhoea, amenorrhoea or irregular periods is often
associated with obese women. Obese women had a rate of
menstrual disturbance 3.1-fold more recurrent than women in
the normal weight range. Teenage obesity was positively linked
with abnormal, heavy menstrual flow and hirsutism later in life.
Douchi T et al. carried out a study to find the contribution of
upper and lower body obesity to obesity-related menstrual
disorders and noted that obesity is associated with menstrual
disorders (29).The existence of PCOS may further aggravate
the effect of obesity on menstrual functions. Among the 1741
subjects with PCOS, 70% had menstrual disturbances and only
22% had normal menstrual function if their BMI was >30
kg/m?) (30). Moreover, obese subjects with PCOS had an 88%
chance of menstrual disturbance.

Obesity, miscarriage and other adverse pregnancy outcomes

Obesity is linked with an increased risk of miscarriage. Women
weighing >82 kg are more probably to have miscarriage than
thinner women as stated in a study carried out on primiparous
women. In an another study carried out in women receiving
donated oocytes also observed obesity as an independent risk
factor for miscarriage (31).H. Lashen et al. assess the impact of
obesity on the risk of miscarriage in the general public. The
risks of early miscarriage and recurrent early miscarriages were
significantly higher among the obese patients (odds ratios 1.2
and 3.5, 95% CI 1.01-1.46 and 1.03—12.01, respectively; P =
0.04, for both] (32). High pre-pregnancy weight is linked with
an increased risk of pregnancy-induced hypertension, toxemia,
gestational diabetes, urinary infection, macrosomia, caesarean
section, and increased hospitalization.

Weight Management and Improved Reproductive
Performance

Many developments have been made so far on the effect of
weight reduction in improving reproductive function in
overweight and obese infertile women. It has been registered
that weight reduction through dieting/exercising leads to
improved reproductive performance. Weight loss is associated
with significant improvement in reproductive function with
reduction in hyperandrogenism, hyperinsulinemia and altered
gonadotrophin pulsatile secretionas mentioned earlier in a
study (33).Weight loss outcomesan increase in SHBG,
reduction in testosterone and androgenicity, improved
menstrual function, improved conception rates and depletion in
miscarriage rates. Shick ef al. carried out a cross sectional
study to (34) assessed the dietary patterns of 438 subjects who
maintained a weight loss of 30 kg for 5.1 years. individuals
who successfully maintained weight notedcarried on
consumption of a low energy and low fat diet. A systematic
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evaluation of six randomized controlled trials using partial
meal replacement plans for weight management suggests that
these types of interventions can safely and effectively pro-duce
significant sustainable weight loss and improve weight-related
risk factors of disease (35). In addition to physical activity,
behavior modification and healthy eating practices are
essential. Clark et al. (36) carried out a study including a
weight loss component to ascertain whether it could help
infertile, overweight, anovulatory women. A weekly
programme of behavioural change in relation to exercise and
diet for 6 months resulted in an average weight loss of 6.3 kg, a
restoration of ovulation in 12 of the 13 subjects and pregnancy
in 11 women. Fasting insulin and testosterone concentrations
fall significantly.

CONCLUSION

The increase incidence of obesity reflects the profound changes
in society and in behavioural patterns of subjects over recent
years. Obesity causes abnormalities of sex hormones in women
of reproductive age leading to oligo-ovulation, anovulation and
subfertility. Furthermore, it is linked with increased risk of
miscarriage, con-genital malformations, labor complications,
neonatal morbidity and mortality. Treatments focused at
reducing weight should represent the primary interventional
policy in obese women with anovulation and infertility. Weight
reduction is linked with better success rates in infertility
treatment programmes. Therefore, weight reduction is the
appropriate treatment for obese women with endocrine
derangement, menstrual irregularities and infertility.

References

1. Obesity Task Force, World Health Organization. Global
Strategy on Diet, Physical Activity and Health: African
Journal of Reproductive Health Sept. 2010 (Regular
Issue); 14(3): 1490besity and Overweight. 2005;
Available:
http://www.who.int/hpr/NPH/docs/gs_obesity.

2. Colditz G. Economic costs of obesity. Am. J. Clin. Nutr.
1992; 55:503-7S.

3. Callaway LK, Prins JB, Chang AM, Mclntyre HD. The
prevalence and impact of overweight and obesity in an
Australian population. Med. J. Aust. 2006 184:56-59.
[PubMed]

4. Puoane T, Steyn K, Bradshaw D, Laubscher R, Fourie J,
Lambert V, et al. Obesity in South Africa: The South
African demographic and health survey. Obes. Res.
2002; 10:1038-1048.

5. Filozof C, Gonzalez C, Sereday M, Mazza C,
Braguinsky J. Obesity prevalence and trends in Latin-
American countries. Obestet. Rev. 2001; 2:99-106.

6. Rivera JA, Barquera S, Campirano F, Campos I, Safdie
M, Tovar V. Epidemiological and nutritional transition
in Mexico: rapid increase of non-communicable chronic
diseases and obesity. Public Health Nutr. 2002; 5:113-
122

7. Satpathy HK, Fleming A, Frey D, Barsoom M, Satpathy
C, Khandalavalal. Maternal obesity preg. Postgrad Med.
2008; p 15; 120 (3):E01-9. Department of OB-GYN,
Creighton University Medical Center, Omaha, NE,
68105, USA.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Mohan V, Deepa R. Obesity & abdominal obesity in
Asian Indians. Indian J Med Res. 2006; 123:593-6.
Bhardwaj S, Misra A, Misra R, Goel K, Bhatt SP,
Rastogi KV, et al. High prevalence of abdominal, intra-
abdominal and subcutaneous adiposity and clustering of
risk factors among urban Asian Indians in North India.
PLoS One. 2011; 6:¢24362.

Deepa M, Farooq S, Deepa R, Manjula D, Mohan V.
Prevalence and significance of generalized and central
body obesity in an urban Asian Indian population in
Chennai, India (CURES: 47) Eur J ClinNutr. 2009;
63:259-67.

Misra A, Khurana L. Obesity and the metabolic
syndrome in developing countries. J Clin Endocrinol
Metab. 2008; 93(11 Suppl 1):S9-30.

Bakari AG, Onyemelukwe GC, Sani BG, Aliyu IS,
Hassan SS and Aliyu TM. Obesity, overweight and
underweight in suburban northern Nigeria. Intfl. J.
Diabetes & Metabolism 2007; 15: 68-6

Senbanjo 10, Adejuyigbe EA. Prevalence of overwei-ght
and obesity in Nigerian preschool children. Nutr Health.
2007; 18(4): 391-399.

Rosenberg TJ, Garbers S, Chavkin W, et al. Pre-
pregnancy weight and adverse perinatal outcomes in an
ethnically diverse population. Obstet. Gynecol. 2003;
102:1022-1027.

Linne Y. Effects of obesity on women’s reproduction
and complications during pregnancy. Obes. Rev. 2004;
5:137-143.

Centre for Disease Control and Prevention: Online
Source for credible health Information: Obesity and
Genetics retrieved 2nd July, 2008 Page last reviewed:
July 9, 2007 Page last modified: July 9, 2007 Content
Source: National Office of Public Health Genomics.
Weiss JL, Malone FD, Emig D, ef al. Obesity, obstetric
complication and cesarean delivery rate—a population
based screening study. Am J Obstet Gynecol. 2004;
190:1091-1097.

Obesity genetics. Genetic variation implicated in Pima
obesity. Contact: SrikarChamala Public release date: 16-
Oct-2007 Inderscience Publishers.

Norman RJ, Davies MJ, Lord J and Moran LJ. The role
of lifestyle modification in polycystic ovary syn-drome.
Trends EndocrinolMetab2002; 13,251-257.

Pasquali R, Pelusi C, Genghini S, Cacciari M, Gam-
bineri A. Obesity and reproductive disorders in women.
Hum Reprod Update 2003; 9:359-72

Castracane VD and Henson MC. When did Ieptin
become a reproductive hormone? SeminReprod Med
2002; 20, 89-92.

Maffei M, Halaas J, Ravussin E, Pratley RE, Lee GH,
Zhang Y, Fei H, Kim S, Lallone R, Ranganathan S ef al.
Leptin levels in human and rodent: measurement of
plasma leptin and ob RNA in obese and weight-reduced
subjects. Nat Med 1995; 1, 1155-1161.

Considine RV, Sinha MK, Heiman ML, Kriauciunas A,
Stephens TW, Nyce MR, Ohannesian JP, Marco CC,
McKee LJ, Bauer TL et al. Serum immunoreactive-
leptin concentrations in normal-weight and obese
humans. N. Engl. J. Med. 1996; 334: 292-295.

12257 |Page



Pratibha Kumari et al., Infertility And Obese Women

24.

25.

26.

27.

28.

29.

30.

31.

Vicennati V, Gambineri A, Calzoni F, Casimirri F,
Macor C, Vettor R and Pasquali R. Serum leptin in obese
women with polycystic ovary syndrome is correlated
with body weight and fat distribution but not with
androgen and insulin levels. Metabolism 1998; 47: 988—
992.

Chapman IM, Wittert GA and Norman RJ. Circulating
leptin concentrations in polycystic ovary syndrome:
relation to anthropometric and metabolic parameters.
Clin Endocrinol (Oxf) 1997; 46: 175-181.

Chakrabarti J. Serum leptin level in women with
polycystic ovary syndrome: correlation with adiposity,
insulin, and circulating testosterone. Annals of medical
and health sciences research. 2013; 3(2):191.

Agarwal SK, Vogel K, Weitsman SR and Magoffin DA.
Leptin antagonizes the insulin-like growth factor-I
augmentation of steroidogenesis in granu-losa and theca
cells of the human ovary. J. Clin. Endocrinol. Metab.
1999; 84:1072-1076.

Lake JK, Power C and Cole TJ. Child to adult body mass
index in the 1958 British birth cohort: associations with
parental obesity. Arch. Dis. Child 1997; 77: 376-381.
Douchi T, Kuwahata R, Yamamoto S, Oki T, Yamasaki
H, Nagata Y. Relationship of upper body obesity to
menstrual disorders. Actaobstetricia et gynecologica
Scandinavica. 2002; 81(2):147-50.

Kiddy DS, Hamilton-Fairley D, Bush A, Short F,
Anyaoku V, Reed MJ and Franks S. Improvement in
endocrine and ovarian function during dietary treatment
of obese women with polycystic ovary syndrome. Clin
Endocrinol (Oxf) 1992; 36: 105-111.

Winter E, Wang J, Davies MJ and Norman R. Early
pregnancy loss following assisted reproductive
technology treatment. Hum. Reprod. 2002; 17: 3220-
3223.

sk sk ki sk

32.

33.

34.

35.

36.

37.

38.

Lashen H, Fear K, Sturdee DW. Obesity is associated
with increased risk of first trimester and recurrent
miscarriage: matched case—control study. Human
reproduction. 2004; 19(7):1644-6.

Clark AM, Thornley B, Tomlinson L, Galletley C,
Norman RJ. Weight loss in obese infertile women results
in improvement in reproductive outcome for all forms of
fertility treatment. Hum. Reprod. 1998; 13:1502-5.

Shick SM, Wing RR, Klem ML, McGuire MT, Hill JO
and Seagle H. Persons successful at long-term weight
loss and maintenance continue to consume a low-energy,
low-fat diet. J. Am. Diet. Assoc. 1998; 98: 408—413.
Heymsfield SB, van Mierlo CA, van der Knaap HC, Heo
M and Frier HI. Weight management using a meal
replacement strategy: meta and pooling analysis from six
studies. Int. J. Obes. Relat. Metab, Disord. 2003; 27:
537-549.

Clark AM, Ledger W, Galletly C, Tomlinson L, Blaney
F, Wang X and Norman RJ. Weight loss results in
significant improvement in pregnancy and ovulation
rates in anovulatory obese women. Hum. Reprod. 1995;
10: 2705-2712.

Rich-Edwards JW, Goldman MB, Willett WC, Hunter
DJ, Stampfer MJ, Colditz GA, Manson JE. Adolescent
body mass index and infertility caused by ovulatory
disorder. American  Journal of Obstetrics and
Gynecology 1994; 171: 171-177.

Zaadstra BM, Seidell JC, Van Noord PA, teVelde ER,
Habbema JD, Vrieswijk B, Karbaat J. Fat and female
fecundity: prospective study of effect of body fat
distribution on conception rates. BMJ 1993; 306: 484—
487.

How to cite this article:

Pratibha Kumari et al., Infertility and Obese Women. Int J Recent Sci Res. 7(6), pp. 12255-12258.

12258 |Page



THSN 097 =1

76—320
03009" >

7709763




	1.pdf (p.1)
	5684.pdf (p.2-5)
	2.pdf (p.6)

