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Abstract:  

   This study has focused on obesity and its relation to the physiologic and 

hormonal status of some Iraqi women. This is considered as one of the 

serious conditions that affect women, where coronary heart disease, 

osteoporosis, diabetes mellitus, infertility, and psychological 

disturbances, considered are the most important complications. The study 

was conducted on 69 serum samples from infertile patients, aged (16-44) 

years. The levels of FSH, LH, PRL, testosterone, progesterone, and TSH 

were estimated in the laboratory, in addition to pelvic ultrasonic 

examination was tested clinically. Some chemical parameters were 

measured in the sera of patients and control groups like fasting blood 

glucose, blood urea, and blood cholesterol. Other data included Body 

Mass Index (BMI), age, marital status, drug intake, family history, and 

the age at which menarche had started were installed.  In our study, the 

results show significant differences in BMI, 0.0% of women had BMI 

less than 19.2% between 19 and 25, and 98% above 25. Notable risen 

(      ) have achieved in serum total cholesterol for the patients’ group 

when compared with the control group. While non-notable risen (      ) 

have achieved in the rest parameters (Fasting blood glucose, and blood 

urea) when compared with the control group. Considerable differences 

(      ) between the levels of FSH, PRL, testosterone, progesterone, 

and TSH in the patients when compared with the control group (20 

women). And significant differences (      ) between the level of 

testosterone and progesterone in the patients who have no children 

(      ) when compared with patients who have children (      ).    
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 البحث:هستخلص 

سكضخ ْزِ انذساسح عهى عٍُاخ تعط انُساء انعشاقٍاخ انًصاتاخ تانسًُح ٔعلاقرٓا تانحانح 

انقهة ,ْشاشح  لأيشاضٔانًسثثح  انًًٓحيٍ انعٕايم  انسًُحانفسهدٍح ٔانٓشيٍَٕح . ار ذعرثش 

ادسج  انعظاو ,داء انسكشي ,انعقى ٔتعط انرغٍشاخ انفسهدٍح ٔيا ذسثثح يٍ يعاعفاخ خطٍشج.

-69عٍُح يٍ ايصال َساء يصاتاخ تًشاكم تانخصٕتح ,ٌرشأذ اعًاسٍْ ) 96فً ْزِ انذساسح 

( . 02( سُح ٔيدًٕعح سٍطشج يٍ َساء سهًٍاخ يؤشش كرهح اندسى نذٌٍٓ غثٍعً عذدٍْ )44

اظافح انى اخشاء انسَٕاس ٔتعط الاخرثاساخ انسشٌشٌح. ايا  ٔذى قٍاط تعط انًعاٌٍش انٓشيٍَٕح 

ٍم انكًٍٍاىٍح انرً ذى اخشاءْا ًْ: كهٕكٕص يصم انذو  انصٍايً , انٍٕسٌا, انكٕنسرشٔل. ذى انرحان

حساب يؤشش كرهح اندسى نكم عٍُح ٔذثثٍد انعًش ٔانحانح الاخرًاعٍح , الادٌٔح انرً ذرُأنٓا 

انًشرشكاخ فً ْزِ انذساسح ٔكزنك ارا كاٌ نهًساًّْ فً ْزِ انذساسح ذاسٌخ عاىهح يشظً 

تح تالايشاض انٕساثٍح كزنك ذى ذثثٍد سٍ انثهٕغ ظًٍ انثٍاَاخ انًذسخح نهذساسح. اظٓشخ نلاصا

انُراىح فشٔقاخ يعٌُٕح يؤثشج نًؤشش كرهح اندسى تٍٍ يدايٍع انذساسح ٔفشق يعُٕي كثٍش  

نكٕنسرشٔل انذو يقاسَح تًدًٕعح انسٍطشج يٍ رٔاخ الأصاٌ انطثٍعٍّ ) يؤشش كرهح اندسى 

(. تًٍُا لإٌخذ اخرلاف يعُٕي فً تقٍح انرحانٍم انكًٍٍاىٍح ) انٍٕسٌا, انسكش 04-06ٌرشأذ تٍٍ 

ٔخذ اخرلاف يعُٕي كثٍشٔخذ نثقٍح انرحانٍم انٓشيٍَٕح تٍٍ انصٍايً( يقاسَح تًدًٕعح انسٍطشج. 

يدًٕعح انًصاتاخ تاظطشاتاخ ْشيٍَّٕ يٍ رٔاخ الأصاٌ انعانٍح يقاسَح تًدًٕعّ انسٍطشج. 

 (.96( يٍ اصم )44اٌ عذد انًساًْاخ انهٕاذً لاًٌهكٍ اغفال )ٔاحصائٍا ك

 انسًُح, صٌادج انٕصٌ, انعقى, انشعشاٍَح, يؤشش كرهح اندسى الكلواث الوفتاحيت:

1. Introduction 

There are different causes of obesity all of which can make a person 

obese. The commonly held belief is that to become obese, a person must 

have an unfavourable lipid profile or reduced physical activity, such that 

an individual would consume more calories than he or she burns, leading 

to a gain in body mass in the form of fat (Leisegang et al, 2021; Sun et al, 

2020). Although rarely recognized, sleeping fewer than 7 hours a day 

increases hormonal imbalances that lead to appetite boosts (Idrees, K., 

and Ahmed Elhaj 2024). This may lead to desire to take high-calorie 

foods with carbohydrates in the hope of putting back the energy used in 

their execution to gain more weight. In women, pregnancy is another 

possible cause of obesity (Vozova et al, 2024). Pregnancy is a 

physiological process that requires weight gain to support fetal growth 

and development but putting off this weight after delivery may result in 

obesity. Some of the drugs also cause weight gain; these include 

antidepressants, anti-seizure medications, diabetes drugs, and 

corticosteroids (Laganà AS et al, 2016; Pandey et al, 2010). Obesity can 

arise from diseases such as Cushing’s syndrome (Pasquali et al, 2007). 

For instance, arthritis affects health by limiting physical movements, 

which over time leads to weight gain (Wendy S et al, 2022). Although 
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data does not support the belief that low metabolism may be responsible 

for obesity, other works reveal the close link between hypothyroidism, 

thermogenesis, lipid metabolism, and obesity  

                                             (Baird DT et al, 1981; Gutam et al, 2023). 

Estrogen in the body is produced by two primary sources: the ovaria 

and the adrenal glands of the body (Pavli P. et al, 2024). Ovarian estrogen 

synthesis is also influenced by the menstrual cycle phases (Ou XH et al, 

2022). At the same time, adrenal glands secrete the hormone 

androstenedione which is associated with cholesterol. As in all 

overweight individuals, the fat tissue metabolizes androstenedione to an 

estrogen namely the estrone. In a woman, who is considerably overfat, 

this extra estrone can upset the normal ovarian activity and fecundity is 

often impaired by the failure of ovulation (Nikanfar et al, 2021). 

2. Subjects and Methods 

Inclusion criteria: Sixty-nine Iraqi female volunteers were selected from 

people who attended the Infertility Center of Al-Yarmouk Teaching 

Hospital, From May to August 2024 with a mean age value of (29.6±5.4) 

and an age range between (16-44) years. Twenty healthy fertile subjects 

(age range=15-40) were included throughout this study, as a control 

group. Careful information was obtained from each volunteer in this 

study.  

 Methods: Ninety-five millilitres of venous blood were withdrawn from 

the subjects and anticoagged with a plain tube and the blood was allowed 

to clot at room temperature. The clear solution was then centrifuged at 

three thousand revolutions per minute for ten minutes and the serum 

separated. After centrifugation, the serum was meant to be refrigerated at 

20 degrees below zero until the hormones were analyzed. The hormonal 

assays were carried out on the VIDAS system (Mini VIDAS, model 12, 

1992); the manufacturer is Biomerieux, France; the method employed 

was the enzyme-linked fluorescent assay (ELFA). Other chemical 

parameters were done using kits from  

a linear kit manufacturer or by standard principles. FSH, LH, PRL, 

testosterone, progesterone, and TSH levels were estimated, and pelvic 

ultrasonic examinations were tested clinically and in the laboratory. Some 

chemical parameters were measured in the sera of patients and control 

groups like fasting blood glucose, blood urea, and blood cholesterol. 

Other data included body mass index (BMI) weight in 

   [           ] , age, marital status, drug intake, family history, and 

the age at which menarche had started were installed. 

 



  
Al-Kindus Journal for Science (KJS) 
P-ISSN 3078-901X   
E-ISSN 3078-9028 

_____________________________________________________________________ 

35                            
 

Al-Kindus Journal for Science (KJS) 
 

2024; Vol1( Issue1), pp. 32-42 

Statistical Analysis: Data analysis was done by Duncan multiple range 

test with probabilities adjusted at          which was considered 

significant while           was considered highly significant. Data 

from the study were analysed blindly using the Statistical Package for the 

Social Sciences (SPSS) with all the analyses done three times for quality 

check. 

3. Results and Discussion 

The mean ages of the patients that have been utilized in this study are 

(         ) with age within the range (     ) years, while it was 

(           ) with the age in the range (     ) years for the control 

group. The duration of infertility for the patients’ group was (     
    ). 

Table 1- Distribution of patients according to age group, duration of 

marriage, and duration of infertility 

  

The distribution percentage of patients based on their family history of 

hirsutism and overweight, respectively, was displayed in Tables 2 and 3. 

Table 2- Distribution of patients with fertile disturbance according to 

Family history of overweight 

 

 

 

 

 

 

Table 3- Distribution of patients with fertile disturbance according to 

hirsutism 

Cases N Age 

(mean±SD) 

Duration of marriage 

(mean years) 

Duration of 

infertility (mean 

years) 

patients 69 
29.6±5.4(16-

44) 
8.3±2.43 7.34±2.56 

controls 29 
27.32±3.06(15-

40) 
4.75±1.51 --------- 

Total 89    

 Family 

history 

 

N 

 

% 

Comparison of 

significance by Binomial 

test 

Positive 3 4.34                     (P<0.05) 

Negative 66 95.66 

Total 69 100  

 

Hirsutism  

N 

 

% 

Comparison of 

significance by Binomial 

test 

Positive 13 18.88 (P<0.05) 

Negative 56 81.12 

Total 69 100  
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Table 4 displayed the distribution of patients by body mass index 

(     ), indicating that       of patients were overweight and       

of patients were obese. 

Table 4- Distribution of patients with fertile disturbance according to 

Body mass index BMI (     ) 

Table 5 presents the changes in a few biochemical markers that were 

measured in this study. The results show that the patients' group had 

significantly higher serum total cholesterol levels (      ) than the 

control group did. In contrast to the control group, there were non-

significant increases (      ) in the rest parameters (blood urea and 

fasting blood glucose). 

Table 5- The mean value of some chemical parameters for the patients 

with fertile disturbance and the control groups under study 

Significant differences (      ) between the levels of FSH, PRL, 

testosterone, progesterone, and TSH in the patients when compared with 

the control group (20 women). Whereas, notable differences (      ) 

between the level of testosterone and progesterone in the patients who 

have no children (      ) when compared with patients who have 

children (      ) as illustrated in Tables 6 and 7 respectively.    

 

 

 

 

    

BMI (Kg/m
2
)
(44) 

(97) 
N % Comparison of significant by Kruskal-

Wallis Test 

<18.5 0 0.0 (P<0.01) 

18.5-24.9 2 2 

25-29.9 24 35.5 

≥30 43 62.5 

Total 69 100  

  Mean±SD 

Patients (69) 

 

Range 

Mean±SD 

Controls (20) 

 

Range 

Fasting 

blood 

glucose 

123±34mg/dl 

 

(86-153)  

mg/dl 

81±12.3 mg/dl (69-99)  mg/dl 

Blood urea 5.3±2.21mmol/l (4.9-6.9) 

mmol/l 

7.0±1.74 

mmol/l 

(3.9-9)  mmol/l 

Total 

cholesterol 

 

258.2±20.66mg/dl (232-278)  

mg/dl 

200±22 mg/dl (167-222)  

mg/dl 
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Table 6- The mean values of Reproductive hormones assay on cycle day 

(3) of the menstrual cycle and thyroid hormone for the patients and the 

control groups 

 

Table 7- The mean values of Reproductive hormones assay on cycle day 

(3) of the menstrual cycle and thyroid hormone for Secondary and 

primary infertile women 

 
Hormones levels 

Mean±SD (range)  

Patients have 

not children   

(54)  

Patients have 

children (15)  

P value 

Luteinizing hormone 

(LH) 

3.5±1.2 mIU/ml 

(0.5-8.4) mIU/ml 

3.7±1.8mIU/ml 

(0.6-6.3) mIU/ml 

 

P˃0.01 

 

Follicle stimulating 

Hormone (FSH) 

 

4.7±2.43mIU/ml 

(1.5-8.9) mIU/ml 

 

 

4.69±2.21mIU/ml 

(1.3-7.6) mIU/ml 

 

P˃0.01 

Prolactin 22.4±11.1ng/ml 

(3.8-53) ng/ml 

23.2±11.8ng/ml 

(4.2-43.6) ng/ml 

 

P˃0.01 

Hormones Mean±SD 

Patients (69) 

 

Range 

Mean±SD 

Controls (20) 

 

Range 

P 

value 

Luteinizing 

hormone 

(LH) 

3.28±2.37mIU/ml 

 

(0.5-

8.4) 

mIU/ml 

3.9±1.2mIU/ml (1.5-8) 

mIU/ml 

P˃0.01 

Follicle 

stimulating 

Hormone 

(FSH) 

4.23±2.21mIU/ml 

 

(1.3-

8.9) 

mIU/ml 

7.0±1.74mIU/ml (3.9-

12) 

mIU/ml 

P<0.01 

Prolactin 

 

22.6±11.1ng/ml (3.8-

53.0) 

ng/ml 

13.1±2.3ng/ml (1.3-

25) 

ng/ml 

P<0.01 

Thyroid 

Stimulating 

Hormone 

(TSH) 

1.62±0.7nmol/L (0.6-3) 

nmol/L 

2.6±0.76 nmol/L (0.25-

5)       

nmol/L 

P<0.01 

Testosterone 0.96±0.7ng/ml (0.08-

3) 

ng/ml 

0.5±0.09ng/ml (0.1-

0.9) 

ng/ml 

P<0.01 

Estrogen 

(E2) 

78.45±56.1pg/ml (13-

232) 

pg/ml 

20.43±12.3pg/ml (18-

147) 

pg/ml 

P<0.01 

Progesterone 

ng/ml 

0.72±0.61ng/ml (0.04-

1.5) 

ng/ml 

0.27±0.1 ng/ml (0.1-

0.54) 

ng/ml 

P<0.01 
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Thyroid Stimulating 

Hormone (TSH) 

1.5±0.67nmol/L 

(0.08-3) nmol/L 

1.1±0.45nmol/L 

(0.6-1.6) nmol/L 

 

P˃0.01 

Testosterone 1.1±0.14ng/ml 

(0.08-8) ng/ml 

0.6±0.8ng/ml 

(0.06-2.8) ng/ml 

 

P<0.01 

 

Estrogen (E2) 

 

55±51pg/ml 

(15-230) pg/ml 

 

 

60±51pg/ml 

(13-232) pg/ml 

 

 

P˃0.01 

Progesterone ng/ml 0.42±0.21ng/ml 

(0.04-1.3) ng/ml 

 

1.32±0.61ng/ml 

(1.2-1.5) ng/ml 

 

P<0.01 

 

Obesity has become a major issue in the contemporary society, and the 

consequences have had a disastrous impact on female fertility. Obesity 

has been defined by a BMI of greater than         and has a close 

association with ovulatory subfertility and anovulatory infertility (Parker 

JE ,and Arscott GH, 1972). Overweight and obese women suffered a 

worse prognosis that reduced their response to clomiphene citrate for 

ovulation induction and had higher steeply doses of gonadotrophins for 

both ovulation induction and superovulation. In assisted reproduction, 

ovarian stimulation in obese women as a rule is associated with fewer 

numbers of follicles and, therefore, oocytes upon retrieval. Furthermore, 

the rates of fertilization capacity are usually low, and embryo 

development is frequently affected, especially in young women with 

obesity (Medeiros, L. et al, & Zatra Yamina et al, 2023). Several have 

indicated decreased pregnancy rates and an increased incidence of early 

pregnancy loss. Liposolutive has an impact in correcting menstrual cycles 

and increasing the chances of spontaneous ovulation and conception of 

anovulatory overweight and obese women. A slow, slow rate of losing 

weight is healthy while diets which are low in calories are not healthy 

(World Health Organization, 2016). 

Adverse effects such as obesity in women have been shown to delay 

the period of conception. Obese women with a BMI of          or 

more in the last measured age of 18 had an increased risk of anovulatory 

infertility 2.7 (             ) (Pasquali R et al, 2017) Moreover, in 

ovulating but subfertile women, the chance of becoming pregnant 

naturally goes down by 5 per cent for every unit change in BMI  

(Pasquali R et al, 2007) . 

The pathways through which obesity impacts or exacerbates 

subfertility, are complex. There is evidence that people with higher BMI 

have higher serum and follicular fluid leptin levels and lower serum 

adiponectin levels. Leptin acting via the leptin receptors present on theca 
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and granulosa cells of the ovary suppresses ovarian steroidogenesis. 

Decreased adiponectin levels correlate with elevated levels of circulating 

insulin which may cause hyperandrogenemia, at least in part by the 

down-regulation of the hepatic synthesis of SHBG (Brannian JD, 2011) . 

Further, insulin stimulates the secretion of Luteinizing Hormone (LH)-

induced steroids through the insulin-like growth factor I (IGF- I) in the 

theca cells of the ovary, thus increasing ovarian androgen synthesis. The 

high level of androgens in Hyperandrogenemia induced apoptosis in 

granulosa cells, while the peripheral conversion of androgens to estrogens 

via remodelling of lipids in adipose tissue reduces gonadotropin 

secretion. Obesity is also closely related to polycystic ovary syndrome 

(PCOS), an adrenal state that is characterized by anovulatory cycles, 

hyperandrogenism, hirsutism and infertility (Mitchell M, 2005) . 

Hormonal dysfunction in women with PCOS is common and the 

experience rate of obesity ranges from        the metabolic 

derangement featured by obesity worsens PCOS (Vander Borght M, 

and Wyns, 2018) . 

One important thing to remember is that obesity that decreases the 

levels of fertility, is best recognized if the accumulated fat is localized 

around the abdominal cavity. Reduced sex hormone levels are thought to 

be largely responsible for reduced fertility in patients. These changes 

usually manifest especially in increased androgen production known as 

hyperandrogenism (high levels of androgens) which is not uncommon in 

overweight women who develop amenorrhea. Obesity also results in 

insulin hypersecretion and insulin insensitivity, which all lead to 

hyperandrogenism. Insulin is involved in sex hormone secretion, and in 

fatty women especially those with PCOS, excess weight gain triggers an 

overproduction of insulin which leads to increased secretion of androgen 

and the formation of abnormal ovarian follicles (Fanchin, R et al, 2023). 

Due to this disruption of ovarian function and menstrual cycles, the 

female perception faces fertility difficulties. The study investigated the 

various challenges faced by obese women, especially those seeking help 

from reproductive technologies (ART), and the study discovered that 

such women are subjected to more challenges than their non-obese 

counterparts. The study has found that obesity decreases the chances of 

making In Vitro Fertilization (IVF) treatment fertile (Hahn, S, 2005)
.
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4. Conclusion    
Obesity's effects on reproductive function have a complicated 

mechanism. Additionally, obesity has been linked to hormonal 

imbalances such as hypertrophyolemia, which may be the mechanism 

through which obesity contributes to certain reproductive disorders. 
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