
INTRODUCTION

Obesity considers as a key health issue in reproductive women. The 
excessive and abnormal accumulation of fat has negatively affects the 
health of the body. The body mass index (BMI) calculate by World 
Health Organization (WHO) such as the obesity consider when BMI 
equals or is greater than 30 kg/m2, while overweight equals or is greater 
than 25 kg/m21). There were several risks associated with obesity like 
menstrual irregularity, endometrial pathology, and as well as infertility. 
The American Society of Reproductive Medicine Practice Committee 
provides the infertility definition as a failure to conceive after twelve or 
more months of attempts of natural fertilization, currently, infertility 
considers as a chronic health issue which affect sour social life2). Several 
factors such as ovulatory dysfunction, tubal, cervical, and uterine fac-
tors that may provoke infertility, while 20-30% of infertility remains 
unknown causes. Currently, the women had great attention on her body 
weight because of obesity adversely affect reproductive function3,4). 
However, recently documented that obesity makes aggravate the hor-
monal balance of the endocrine glands that important for functional 
reproductive system, oocyte quality and as well as endometrial receptiv-
ity5,6). Alternatively, deteriorates the hypothalamic-pituitary-gonadal axis 
(HPG axis) HPG axis occurs in obese women due to changes in the hor-
monal levels such as luteinizing hormone (LH), increased low density 
lipoprotein, and decreased high- density lipoprotein7). However, previ-

ous many studies reported on anovulatory infertility and obesity8,9). It 
has been evidence that the risk of infertility is threefold higher in obese 
women compared to non-obese women10). Obesity produces infertility in 
various ways such as impaired ovarian follicular development, qualita-
tive and quantitative development of the oocyte, fertilization, embryo 
development, and implantation11). Female infertility mostly causes 
because of insufficiency or hormonal imbalance. Hormones mainly 
maintain the function of reproductive and regulation of the menstrual 
cycle. Although, follicle-stimulating hormone (FSH) responsible for 
developments of the follicles and regulation of steroidogenesis in the 
ovary12). The relations of FSH and its receptor are important for the 
development of follicular maturation that requires for female fertility. 
The disturbances secretion of follicular-stimulating hormone and lutein-
izing hormone (FSH) diminish the production of a gonadotrophin-re-
leasing hormone which may lead to some reproductive disorders in 
women13). Conversely, assessments of TSH and prolactin hormone are 
necessary for the management of infertility cases14). The instability of 
thyroid function impaired normal reproduction and pregnancy. Many 
studies have been reported the relation of thyroid dysfunction and 
anovulatory cycles13,15). However, there was no study have been conduct-
ed on the relation of hormonal levels in obese and non-obese female 
infertility in Saudi Arabia. Therefore, the present study; determine the 
pattern of hormonal levels in obese and non-obese infertility women in 
Sakaka, Saudi Arabia.
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ABSTRACT
Objective: This study aimed to compare the level of reproductive hormones in obese and non-obese infertility among Saudi 

women in Sakaka, Saudi Arabia. 
Material and Methods: This retrospective study was conducted in the infertility department at Maternity and Children 

Hospital (MCH) Sakaka, from January 2019 to December 2019. A total of 267 infertile women among obese (n = 148) and non-
obese (n = 119) by calculating their body mass index. The laboratory report of reproductive hormones was collected from hospi-
tal records files. Data were analyzed by using SPSS version 20.00 with a chi-square test. 

Results: The luteinizing hormone 2.545 ± 1.579, follicle-stimulating hormone 6.614 ± 4.019, Prolactin 26.815 ± 13.112, testos-
terone 0.317 ± 0.158 and thyroid-stimulating hormone 4.89 ± 1.23 shown higher in obese than 3.473 ± 1.871, 6.424 ± 3.504, 
24.297 ± 17.414, 0.268 ± 0.160 and 3.91 ± 0.73 non-obese infertile women respectively and significant (P < 0.05). While estradiol 
0.33 ± 0.26 and progesterone15.02 ± 9.46 were slightly higher in obese infertility but there was no significance. Cholesterol 5.467 
± 0.992 and triglyceride 139.924 ± 2.017 were higher in obese infertility (P < 0.05). 

Conclusion: The hormonal levels addressed significantly higher in obese infertility women. 

KEY  WORDS
obesity, infertility, reproductive hormones 

Received on December 5, 2020 and accepted on March 6, 2021
1) Department of Obstetrics & Gynecology, College of Medicine, Jouf University, Sakaka
 Kingdom of Saudi Arabia
2) Department of physiology, College of Medicine, Jouf University
 Sakaka, Kingdom of Saudi Arabia
3) Department of Internal Medicine, College of Medicine, Jouf University
 Sakaka, Kingdom of Saudi Arabia
Corresponding author: Umme Salma
(e-mail: drsalma10@yahoo.com)

404

   C   2021 Japan University of Health Sciences
             & Japan International Cultural Exchange Foundation



Salma U. et al. 405

METHODS

This retrospective study was carried out at the infertility 
Department of Maternity and Children Hospital (MCH), Sakaka Saudi 
Arabia from January 2019 to December 2019. A total of 267 infertility 
women are participants with an aged range in between 19-38 years who 
were divided into obese (n = 148) and non-obese (n = 119) groups. The 
present study aimed to evaluate the relation of hormonal levels in both 
obese and non-obese infertility women. The participant's basal mass 
index was defined by weight/height2 (kg/m2). The ethical approved of 
this study provided by the Institutional Ethics Committee of Jouf 
University. The information of each participant collected from hospital 
database recorded files which included age, type, and duration of infer-
tility, BMI, details menstrual, medical and surgical history, and in addi-
tion to pelvic ultrasound report. Details recorded of hormonal profile 
such as follicle-stimulating hormone (FSH), luteinizing hormone (LH), 
Prolactin, testosterone hormone, cholesterol and triglyceride levels were 
collected. All data were analyzed by using SPSS 20.00 software with a 
chi-square test. The significant of differences was considered at P < 
0.05. 

Statistical analysis
Data were analyzed by using SPSS 20.00 software. We presented 

the percentages for different items, and mean, standard deviation, and 
range of diversity. Significance considered when the p-value was < 0.05. 

RESULTS 

The present study was conducted on 267 infertile women, among 
them, 55.4% and 44.5% had obese and non-obese infertility, with the 
age, ranged of 19-38 years, and mean age was 31.308 ± 8.031 and 
27.801 ± 5.842 respectively. The demographic data of all participants 
presenting in Table 1. 

The measurement of body mass index (BMI) in both groups found 
significant. This was represented in Table 2. 

The BMI of greater than 30 kg/m2 present in 148 infertility women 
and less than in 119 patients out of 267 infertility women that were con-
sidered statistically significant (P < 0.05). Besides, elevated the TSH 
and prolactin in obese with infertility women than non-obese women 
and significant (P < 0.05). FSH, Estradiol, progesterone, and testoster-
one have less increased in obese versus to non-obese infertile women, 
but no significant. Meanwhile, the LH found lower in obese than non-

obese infertile women which have no found significant. The increased 
levels of triglyceride and cholesterol 5.467 ± 0.992 and 139.924 ± 2.017 
in obese compared to 4.554 ± 0.787 and 107.207 ± 32.914 in non-obese 
women with infertility that shown significant (p < 0.05) respectively 
(Table 3. 

DISCUSSION 

To our knowledge, there was no study focus on specific hormonal 
levels in obese infertility in Saudi women. This retrospective study was 
evaluated the BMI with reproductive hormone such as LH, FSH, prolac-
tin, and TSH levels in obese and non-obese infertility women. This 
study conducted total of 267 infertile women among 55.4% and 44.5% 
of obese and non-obese infertility women respectively, which was sig-
nificant P < 0.05. In the world approximately half of the reproductive 
age women are presenting overweight and obese, therefore it may 
responsible for the lower rate of pregnancy, live birth and as well as 
miscarriages16,17). Nevertheless, significantly more age in obese infertility 
(32.308 ± 8.031 years) than non-obese infertility and may considering P 
< 0.001. However, age considers as an essential role for fertility in both 
male and female cases18). The function of the hormone is important for 
fertility, while disturbances of it may causes a number of reproductive 
disorders which is including infertility. In the present study shown the 
levels of FSH 6.614 ± 4.022 and 6.424 ± 3.504 in obese and non-obese 
infertility women respectively and there were not found statistically sig-
nificant. While the non-obese infertility women were showed slightly 
higher levels of serum LH than obese infertility women that consider as 
a significant P < 0.05. However, the LH is well recognized to stimulate 
ovarian theca cells that help to the secretion of androstenedione hor-
mones. As well as LH is necessary for ovulation and luteinizing. It has 
been documented that increased LH levels with corresponding decrease 
FSH mean that polycystic ovarian disease which causes infertility19). 
Besides there was no statistical difference found in the estradiol and 
Progesterone hormones levels in obese infertility 0.33 ± 0.26, 15.02 ± 
9.46 versus to non-obese infertility women 0.31 ± 0.26 and 13.04 ± 
9.31. Decreased estradiol hormone found in infertility women of this 
study which indicate anovulation that probable cause of their infertility. 
However, lower level of Estrogen as a consequence of either defective 
follicular development, failure of the formation of Graafian follicle in 
the ovary, or deterioration of Corpus luteum. On the other hand, low 
levels FSH, LH and progesterone point out that there was defective 
pathway at the hypothalamus or pituitary (hypogonadotropic-hypogo-
nadism), despite the high levels of FSH, LH, and low levels of proges-
terone may evidence that primary ovarian failure (hypergonadotropic 
hypogonadism). In the present study, the prolactin levels comparatively 

Table 1: Demographic profile of the infertility women.
Variables  Frequency 

Total number of infertility women  267 
Mean age (years)  29.38 ± 10.39 
Duration of marital status (months)  63.71 ± 47.37 
Obese infertility   women  148 (55.4%) 
Non -obese infertility women  119 (44.5%)

Table 2: Measurement of BMI in Obese and Non-Obese 
Infertility women.

Parameter    Obese group   Non obese group   P - 
(Mean ± SD) ( 148) (119) value

Age  32.308 ± 8.031  26.801 ± 5.842  P < 0.001 
Height (Cm)  157.691 ± 5.157  158.520 ± 7.367  0.703 
Weight (Kg)  77.742 ± 8.322  59.041 ± 7.549  0.00 
BMI (kg /m2 )  31.358 ± 3.644  23.712 ± 1.813  0.00

Table 3: The hormonal levels are presenting in all partici-
pants.

Parameter  Obese group   Non obese group  P -
(Mean ± SD) ( 148) (119) value

FSH   6.614 ± 4.019  6.424 ± 3.504  0.335 
(Units/L )
LH   2.545 ± 1.579  3.473 ± 1.871  0.026* 
(Units/L )
Prolactin  26.815 ± 13.112  24.297 ± 17.414  0.984 
(ng/mL)
Testosterone   0.317 ± 0.158  0.268 ± 0.160  0.166 
(ng/mL)
TSH   4.89 ± 1.23  3.91 ± 0.73  0.29 
(mIU/L)
Estradiol  0.33 ± 0.26  0.31 ± 0.26  - 
Progesterone  15.02 ± 9.46  13.04 ± 9.31  - 
Cholesterol   5.467 ± 0.992  3.554 ± 0.787  0.003* 
(mg/dl)

Triglyceride  139.924 ± 2.017  107.207 ± 30.914  0.006* 
(mg/dl)

*p < 0.05. FSH = 0.335; LH = 0.026; TSH = 0.29
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higher in the obese group than non-obese inferti l i ty groups. 
Hyperprolactinemia consider one of the common causes of reproductive 
dysfunction and subsequently the development of infertility around one-
third of reproductive-age women13). Besides, many studies documented 
that hyperprolactinemia leads to menstrual disorders and infertility, 
while it may also discourage the follicular estradiol secretion as result 
infertility19). However, the present study observes the increased prolactin 
hormone presenting in increased body weight, therefore it indicates pos-
itive co-relation of prolactin hormone with obesity, which similarly 
reported in another study20). Thyroid hormones are important for fertility, 
while thyroid dysfunction is concerned as for reproductive disorders 
including irregular menstruation and impaired fertility21). In the present 
study, the serum thyroid-stimulating hormone (TSH) levels in the obese 
infertile group were found to be high compared to non- obese infertility 
which has significant (P < 0.05). However, a significant link observed 
among obese infertility women and TSH levels, which indicate the rela-
tion between BMI and TSH levels. The obesity frequently found associ-
ate with the chronic low inflammatory status with increase TSH in 
infertility cases because of increased circulating antibodies in thyroid22). 
Moreover, the present study also found higher levels of testosterone hor-
mone, cholesterol, and Triglyceride in obese infertility women com-
pared to non-obese infertile groups. The results of this study recognize 
that disproportion of the reproductive hormones may cause obesity with 
infertility. The present study found obesity with infertility associate with 
increased TSH and prolactin, while decreased FSH, LH levels. 

CONCLUSION

the aim of this study to evaluate the co-relation of the reproductive 
hormones with obese infertility women. Obesity is associated with a 
hormonal imbalance that leads to menstrual irregularities resulting in 
infertility. Obesity also associated with hyperprolactinemia which gen-
erally related with ovulatory failure. Therefore, measurement of serum 
TSH and prolactin, FSH, LH levels are compulsory in the workup of 
infertility women, particularly obese women. Therefore it should be pri-
marily targeted in the management of infertility women is first to cor-
rect the hormone level then start the proper treatment. Women should be 
concern about the link between health and reproductive function. They 
should be know that reduce the body weight may reduces the infertility 
rate. In the present study have some limitation that data only from one 
hospital, difficulties to collect all related data due to missing some part 
of data. Further, our research design will be multihospital related. 
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