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Abstract
Introduction: Obesity is considered as a important modifier of female
hormones. Obesity affects the severity of premenopausal symptoms also such
as hot flashes, poor sleep, aches, joint pain and urinary symptoms.
Material & Methods: This study was conducted in premenopausal obese and
non-obese females to asses serum estrogen, progesterone and FSH levels and
to compare severity of premenopausal symptoms in both groups also.
Results : We found that in obese premenopausal females serum Estradiol and
progesterone levels were less and serum FSH levels were high as compared
with non-obese females and premenopausal symptoms are more severe in
obese females.
Conclusion: We conclude that obesity in an important factor in hormone
changes occurring during menopausal transition in females. The findings also
suggests that in mid-life females, the effects of obesity should be considered
when interpreting hormone levels.
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INTRODUCTION
Obesity is identified as an important modifier of reproductive hormones. In mid-life
women, obesity is associated with menstrual cycle alterations like anovulatory cycles
ending with bleeding, different presentation of pre-menopausal symptoms such as hot
flashes, poor sleep, aches, joint pain and urinary symptoms. [1-4] Many women
experience weight gain, increases in central adiposity and other complex changes in
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the body composition around menopause. The extent of these changes are not clearly
identified and are specific to levels or changes in reproductive hormones or to other
behavioral and disease factors.[5-6] Body size as measured by body mass index
(BMI) is an important mediator of hormone levels in the menopausal transition.[7-8]
Present study plans to disentangle the complex associations among BMI,
premenopausal symptoms and other modifiers with hormone levels.
Aim & Objectives:
To estimate the correlation between severity of premenopausal symptoms in obese
and non-obese females by calculating BMI and estimation of serum progesterone,
estradiol and FSH in obese and non-obese premenopausal females.
MATERIAL & METHODS
This study is a case control study, conducted in the Department of Biochemistry in
Era’s Lucknow Medical College & Hospital, Lucknow. Total 180 females of
premenopausal age group were taken in which 90 were obese and 90 non-obese. BMI
and levels of serum progesterone, estradiol and
FSH were tested in obese and non-obese premenopausal females along with enquiry
regarding various premenopausal symptoms were done.
Inclusion Criteria
a) All females participants between 35-47 years of age.
b) All participants have a regular menstrual cycle in normal range (22-40 days)
for previous three cycles.
c) All participants have no history of any other medical illness which affects
hormone levels.
d) All participants were not on any medications which alter hormone levels.
Exclusion Criteria:
Participants on any medication which affects hormone levels.
Females with any medical illness.
Participant should not be pregnant or breast feeding.
Participant should not be associated with diseases which will effect the menstrual
cycle.
No history of drug or alcohol abuse in the past year.
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RESULT
The mean age of obese females was 39.94+3.22 whereas the mean age of non-obese
females was 39.366+4.01 years and all females were pre-menopausal. Serum
hormones levels are shown in Table 1. The obese women had significantly lower
estradiol levels compared to non-obese
Women. (P=0.04). The obese women also had significantly lower levels of
progesterone (P=0.01) and higher FSH levels (P=0.02) when compared to non-obese
women.
The mean BMI of obese females was 32.08±1.27 (Kg/m2) as compared to non-obese
females 19.84±4.38 (Kg/m2) (p=0.4).
The severity of premenopausal symptoms was determined by the help of a preformed
questionnaire. All 180 females were asked same questions and there responses was
noted down. The severity of symptoms were grouped into two categories of most
severe and least severe. The 36.60% of obese females had high severity of symptoms
and 63.40% had least severity whereas 23.86 % of non-obese females had high
severity and 76.14 % had least to mild severity of pre-menopausal symptoms.

Table 1: Serum hormones levels of obese and non-obese females
PARAMETER

OBESE

NONOBESE

p-VALUE

PROGESTERONE(ng/mL)

2.6 ±1.2ng

12.91±6.57

0.01

ESTROGEN(pg/mL)

24.39± 9.35

59.53 ±23.32

0.04

F.S.H(mIU/mL)

41.03 ±7.76

13.26 ±9.5

0.02

B.M.I (Kg/m2)

32.08±1.27

19.84±4.38

0.4

Most severe

36.60

23.86

0.06

Least severe

63.40

76.14

SEVERITY OF SYMPTOMS (%)

62

Jasmine Sinha, Kanchan Singh
25
standard deviation
progesterone
20

6.57
15
12.91
10

5
1.2
2.6
0
obese

non-obese

Figure 1: Progesterone levels in obese and non-obese females.
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Figure 2: level of estrogen in obese and non- obese females
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Figure 3: level of F.S.H in obese and non-obese females.
DISCUSSION
The obese women had significantly lower estradiol levels compared to non-obese
women (P=0.04) which was also reported by Freeman E W et.al (9). and Randolph JF
et.al (10) . The obese women also had significantly lower levels of progesterone
(P=0.01) and higher FSH levels (P=0.02) on average when compared to non-obese
women. Study by Dalia Edith Meza-Munoz DE et.al[11] stated that at premenopause, hormone levels were similar in obese and non obese women, except for
serum testosterone and LH, found significantly increased in the obese and non obese
groups, respectively .
According to various studies, menopause is associated with the rise in abdominal
subcutaneous and visceral fat. The change or increase in visceral adiposity during
transition period was due to the decreasing circulating estradiol level and with
increasing FSH level , and as per various authors this change was also attributed to
the influencing role of estrogen on lipoprotein lipase activity as well as in the
lipolysis [12]; Study by Donato GB et al., 2006 reported that there was increase in the
waist circumference and waist-hip ratio in women during transition phase, even after
controlling for BMI and other confounding factors [8].
While our results also confirms the observations of various previous studies on the
negative association between estradiol and BMI in premenopausal women[13,14] but
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the mechanisms for this association still remain unclear. It could be said that the low
levels of sex hormone-binding globulin (SHBG) seen in obese premenopausal
women, which positively correlated with the estradiol levels[15] results in greater
clearance of the estradiols and consequently leads to the lowering of oestradiol levels.
As per the both SWAN as well as the Penn Ovarian Aging Study (POAS), obese
women had lower estradiol (E2) and follicular stimulating hormone (FSH) levels
when compared with the non-obese women [16].
Our study shows that severity of symptoms are more in case of obese females(36.6%)
than non-obese females(23.86%).
CONCLUSION
We conclude that obesity in an important factor in hormone changes occurring during
menopausal transition in females. Although weight gain among midlife women has
been frequently reported, but the interrelationships between obesity and the
menopausal transition still remains incompletely understood. The findings also
suggests that in mid-life females the effects of obesity should be considered when
interpreting hormone levels.
Acknowledgment: This project was done after approval of college ethical committee.
We are thankful to Mr. Tanveer Jafri, Mr.Saif for their support in sample collection
and testing the samples.
REFERENCE
[1]

Santoro N, Lasley B, McConnell D, et al. Body size and ethnicity are
associated with menstrual cycle alterations in women in the early menopausal
transition: The Study of Women’s Health across the Nation (SWAN) Daily
Hormone Study. J Clin Endocrinol Metab. 2004;89:2622–2631.

[2]

Thurston RC, Sowers MR, Chang Y, et al. Adiposity and reporting of
vasomotor symptoms among midlife women: the study of women’s health
across the nation. Am J Epidemiol. 2008;167:78–85.

[3]

Schilling C, Gallicchio L, Miller SR, Langenberg P, Zacur H, Flaws JA.
Relation of body mass and sex steroid hormone levels to hot flushes in a
sample of mid-life women. Climacteric. 2007;10:27–37.

[4]

Mishra GD, Hardy R, Cardozo L, Kuh D. Body weight through adult life and
risk of urinary incontinence in middle-aged women: results from a British
prospective cohort. Int J Obes (Lond) 2008;32:1415–1422.

[5]

Donato GB, Fuchs SC, Oppermann K, Bastos C, Spritzer PM. Association
between menopause status and central adiposity measured at different cutoffs
of waist circumference and waist-to-hip ratio. Menopause. 2006;13:280–285.

Severity of Premenopausal symptoms in Obese and Non-Obese Females

65

[6]

Hong SC, Yoo SW, Cho GJ, et al. Correlation between estrogens and serum
adipocytokines in premenopausal and postmenopausal women. Menopause.
2007;14:835–840.

[7]

Freeman EW, Sammel MD, Gracia CR, et al. Follicular phase hormone levels
and menstrual bleeding status in the approach to menopause. Fertil Steril.
2005;83:383–392.

[8]

Donato GB, Fuchs SC, Oppermann K, Bastos C, Spritzer PM. Association
between menopause status and central adiposity measured at different cutoffs
of waist circumference and waist-to-hip ratio. Menopause. 2006;13:280–285.

[9]

Freeman EW, Gracia CR, Sammel MD, Lin H, Lim LC, Strauss JF., 3rd
Association of anti-mullerian hormone levels with obesity in late
reproductive-age women. Fertil Steril. 2007;87:101–106.

[10] Randolph JF, Jr, Sowers M, Gold EB, et al. Reproductive hormones in the
early menopausal transition: relationship to ethnicity, body size, and
menopausal status. J Clin Endocrinol Metab. 2003;88:1516–1522.
[11] Meza-Munoz DE, Fajardo ME , Perez-Luque EL, Malacara JM .Factors
associated with estrogen receptors- (ER-) and - (ER-) and progesterone
receptor abundance in obese and non obese pre- and post-menopausal women.
Elsevier. steroids 2 0 0 6 (71): 498–503 .doi:10.1016/j.steroids.2006.01.011
[12] Lovejoy JC, Champagne CM, de Jonge L, et al. Increased visceral fat and
decreased energy expenditure during the menopausal transition. Int J Obes
(Lond) 2008;32:949e58.
[13] Wildman RP, Sowers MR. Adiposity and the menopausal transition. Obstet
Gynecol Clin North Am 2011;38:441e54.
[14] Wing RR, Matthews KA, Kuller LH, et al. Weight gain at the time of
menopause. Arch Intern Med 1991;151:97e102.
[15] Colpani V, Oppermann K, Spritzer PM. Association between habitual physical
activity and lower cardiovascular risk in premenopausal, perimenopausal, and
postmenopausal
women:
a
population-based
study.
Menopause
2013;20:525e31.
[16] Randolph Jr JF, Sowers M, Bondarenko IV, et al. Change in estradiol and
follicle-stimulating hormone across the early menopausal transition: effects of
ethnicity and age. J Clin Endocrinol Metab 2004;89:1555e61.

66

Jasmine Sinha, Kanchan Singh

