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THE EFFECT OF OBESITY ON THE MENSTRUAL PERIOD AND HORMONAL PARAMETERS 

ABSTRACT 

Obesity is a public health and economic problem which is very common in almost all socie-

ties globally. Studies have shown that obesity causes many gynecological and obstetric 

problems such as anovulation, menstrual irregularity, infertility, abortion and adverse preg-

nancy outcomes. In our study, we aimed to evaluate the effect of obesity on menstrual cycle 

and some hormonal parameters, obstetric and gynecological results. 

In this study, the files of the patients admitted to Burdur State Hospital Gynecology and Ob-

stetrics Clinic and Internal Medicine Clinic were analyzed retrospectively. A total of 200 pa-

tients (100 non-obese, BMI ≤ 29,9 and 100 obese, BMI ≥ 30) were included in the study. The 

ages of the patients, the first menstrual age (FMA), menstrual periods and whether they used 

cigarettes were obtained from the records of the physicians and transferred to the forms. In 

addition, hemoglobin (Hb) values, thyroid stimulating hormone (TSH) values, insulin and 

glucose values and finally vitamin D values were transferred from the system to the forms. 

There was no statistically significant difference the ages, FMA, Hb and TSH values and smok-

ing rate between these two groups. Also, there was a statistically significant difference BMI, 

vitamin D values, IR and the menstrual period between the two groups. 

 As a result, obesity is an increasing public health problem, especially in developed countries, 

all over the world and in our country. Obesity in IR and vitamin D deficiency should be kept in 

mind and preventive health policies with obesity can be prevented. 

Article history: 

Received: 13 April 2019 

Accepted:  06 December 2019 

Available Online:  31 December 2019 

Key Words: 
 
Obesity, Menstrual Period, Hormones  

*Correspondence: Murat YÜKSEL 

Burdur State Hospital Obstetrics and Gynecology 
Clinic ,Burdur,Turkey 

e-mail: murat_1010@hotmail.com 

Turkish Journal of Health Science and Life  

2019, Vol.2, No.2, 25-30  

1. Introduction 

Obesity is a public health and economic problem 

which is very common in almost all societies 

globally. Obesity prevalence rates are an epidemic 

that increases worldwide (1). According to World 

Health Organization data, obesity has doubled 

since 1980. When these figures are expressed as 

prevalence, the prevalence of obesity is around 11% 

(2). In studies conducted in Turkey in the 

prevalence of obesity is being developed western 

countries remain below the figure has reached to 

Middle East. The prevalence of obesity in Turkish 

population has increased to 41% in females and 

20.5% in males (3). 

Body mass index (BMI) is the simplest method of 

diagnosing obesity. BMI is calculated by dividing 

the person's body weight (kg) by the square of 

height (m2). According to this calculation, BMI 

between 18.5-24.9 kg/m2 normal, 25-29.9 kg/m2 of 

light weight, between 30-39.9 kg/m2 of obese and 

40 kg/m2 or over classifies as morbid obese (1).  

Studies have shown that obesity causes many 

gynecological and obstetric problems such as 

anovulation, menstrual irregularity (especially 

prolongation and increase in the amount of 

menstrual bleeding), infertility, abortion and 

adverse pregnancy outcomes (4). In some studies, 

it has been shown that obesity affects the age of 

menarche in adolescent girls (5,6). It was also 

found that the harmful effects were much higher in 

smoker obese patients (7). 
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There is a resistance to glucose intolerance and 

insulin in obese patients. Insulin level is also 

increased to balance blood glucose levels. 

Increased insulin level causes androgen production 

in ovarian stroma. Also, sex hormone-binding 

globulin causes a decrease in the liver. This causes 

a vicious cycle between obesity and insulin 

resistance (8). 

Thyroid hormone disorders may cause disorders in 

the menstrual cycle. While thyrotoxicosis usually 

causes hypomenorrhea and polymenorrhea, 

hypothyroidism is associated with oligomenorrhea. 

In addition, thyroid hormone disorders may cause 

infertility (9). 

Studies have shown that vitamin D deficiency is 

involved in the etiology of many chronic diseases 

such as diabetes, cardiovascular disease and 

obesity (10,11). In our study, we aimed to evaluate 

the effect of obesity on menstrual cycle and some 

hormonal parameters, obstetric and gynecological 

results. 

2. Materials and Methods 

In this study, the files of the patients admitted to 

Burdur State Hospital Gynecology and Obstetrics 

Clinic and Internal Medicine Clinic between March 

2018 and December 2018 were analyzed 

retrospectively. A total of 200 patients (100 non-

obese, BMI ≤ 29.9 and 100 obese, BMI ≥ 30) whose 

sociodemographic information and analysis results 

were complete were included in the study. BMI was 

found by dividing the weight (kg) of patients by the 

square of their height (m2). 

The ages of the patients, the first menstrual age 

(FMA), menstrual periods and whether they used 

cigarettes were obtained from the records of the 

physicians and transferred to the forms. In addition, 

hemoglobin (Hb) values, thyroid stimulating 

hormone (TSH) values, insulin and glucose values 

and finally vitamin D values were transferred from 

the system to the forms. Insulin resistance (IR) was 

calculated using the Homeostasis Model 

Assesment (HOMA) formula. HOMA: [fasting 

insulin (μu/ml) x fasting plasma glucose (mg/dl) ] / 

405 was calculated by equation, patients with 

HOMA score ≥2.5 were considered to have positive 

insulin resistance (HOMA-IR[+]).   

Statistical Package for Social Sciences (SPSS) 

Windows 17.0 program was used for statistical 

analysis. In addition to descriptive statistical 

methods (mean, standard deviation), Mann Whitney 

U test was used to compare two independent 

groups when evaluating work data. The results 

were evaluated at a confidence interval of 95% and 

a significance level of p <0.05. 

3. Results 

A total of 200 patients were included in the study, 

100 in the study group (obese) and 100 in the 

control group. Among the groups included in the 

study, the mean BMI was 23.5 ± 3.24 in the control 

group and 34.3 ± 4.08 in the obese group. A 

statistically significant difference was observed 

between the two groups (Graph 1). 

The mean age of 100 patients in the obese group 

was 30.55 ± 8.7 years and was 28.03 ± 9.57 years 

in the control group. There was no statistically 

significant difference between the ages of the 

patients (Graph 2). No significant difference was 

observed between FMA of the patients in the obese 

group included in the study. FMA of the obese 
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Graph 1. The mean BMI was in the control and obese group. 

0

5

10

15

20

25

30

35

40

45

Obesity Control

A
ge

p>0,05

AGE 

Graph 2. The mean age was in the control and obese group. 
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group was 13.09 ± 1.70 and control group was 

13.24 ± 1.62 (Graph 3). 

In laboratory analysis, hemoglobin values were 

13.23 ± 1.33 gr/dl in the obese group and 13.23 ± 

1.38 gr/dl in the control group. TSH values were 

2.11 ± 1.19 µIU/ml in he obese group and 2.34 ± 

1.29 µIU/ml in the control group. No statistically 

significant difference was found in these two 

laboratories analyzes. In the vitamin D values, the 

mean value of the obese group was 9.93 ± 5.48 IU 

and the control group was 13.9 ± 9.65 IU. Vitamin D 

level was found to be below normal values in both 

groups. When the two groups were compared, 

vitamin D level was found statistically lower in the 

obese group than the control group. When we look 

at IR, the mean value of the obese group is 5.30 ± 

4.32 and the control group 2.33 ± 1.19. There was a 

statistically significant difference between the 

groups for IR (Graph 4).  

Smoking rate among the groups is 26% of the 

obese group and 31% of the control group. No 

statistically significant difference was observed 

between these two groups (Graph 5). 

The menstrual period between the groups indicated 

that 31% of the obese group had regular menstrual 

periods and 69% had irregular menstrual period, 

while 68% of the control group had regular 

menstrual periods and 32% had irregular 

menstruation. When these ratios are compared, we 

see that there is a statistically significant difference 

(Graph 6). 

4. Discussion 

Obesity means excessive amounts of fat in the 

body. Obesity has become an epidemic problem in 

the world as it is seen in developing countries as 

well as in developed countries. Obesity has an 

important role in health expenditures with diseases 

caused by obesity. Because obesity causes many 

organic, systemic, hormonal, metabolic, aesthetic, 
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spiritual and social problems. In this respect, 

prevention of obesity as well as treatment is 

important (4,12,13). 

Genetic, physiological, behavioral, sociocultural and 

environmental factors pave the way for the 

development of obesity. Obesity is more common 

in women than men. Since women are menarche, 

fluctuations in hormonal balance may cause 

obesity until menopause (14). In our study, we dealt 

obese women and non-obese women in 

reproductive period. 

Turkey Nutrition and Health Research Commission 

reported that obesity is more common in later 

years in 2010 (15). Doğan et al. in their research in 

Afyon region, they calculated the prevalence of 

obesity, women over 29 years of age were more 

likely to have obesity than women aged 19-29 years 

(16). In our study, no significant difference was 

found between the groups. We believe that many 

factors, especially childhood and adolescent eating 

habits, affect the age and therefore obesity can be 

seen in almost every age. 

Ersoy et al. in their study, it was seen that young 

girls with BMI over 25 had secondary lags with the 

addition of secondary causes such as polycystic 

ovaries (17). Elizondo et al. in their study in 2017, 

they found that sexual maturation, such as the first 

menstrual age, developed late in adolescents (18). 

In our study, no statistically significant difference 

was found. We think that the reasons for this may 

be that the patients are overweight or obese during 

adolescence.  

Obesity has relations with menstrual irregularities. 

Kulise et al in their a cross-sectional study, 30% of 

overweight women and 47% of obese had 

menstrual irregularities (19). Mustaqeem et al. in 

their study with 220 patients, they found menstrual 

irregularity 24% in obese group, 14.09% in 

overweight patients and 9.5% in normal weight 

patients (20). In addition, Norman et al. reported 

that menstrual irregularity and fertility change 

positively with women giving about 5 kg (21). In a 

study conducted on adolescents, obesity 

contributed to polycystic ovary syndrome and 

menstrual irregularities and weight loss decreased 

these symptoms (22). In our study, 69% of the 

obese and 32% of the non-obese group had 

menstrual irregularities, and there was a 

statistically significant difference when these two 

groups were compared. For this reason, our study 

contributes to the literature. Studies are still carried 

out on the cause of menstrual irregularity of 

obesity. In some studies, the involvement of fat 

tissue in hormone production and metabolism such 

as endocrine organ and the effects of these 

hormones on menstrual cycle and causing 

menstrual irregularities are mentioned (23,24).  

Especially, it is stated that harmful effects are more 

in obese patients. In a study by Garcia et al., they 

showed that obese patients had a positive effect 

on mortality and morbidity with smoking cessation 

(25). Dare et al. in their study, weight gain in 

patients after smoking cessation (26). In our study, 

there was no difference in smoking between both 

groups. This shows us that patients are more 

aware of the harmful effects of smoking. 

Nead et al. in their study in the pediatric group, they 

showed that iron deficiency in obese adolescents 

was twice as high as non-obese children (27). Ausk 

KJ. et al. in their study, adult group was taken as 

base and same results were obtained (28). There 

are not many studies about anemia in the literature 

search. Kara et al. in their study in Turkey, they 

detected no significant difference in hematocrit and 

hemoglobin levels of hematological parameters 

(29). There was no significant difference in our 

study. This also supports the work in Turkey. 

Kara et al. In their study, there was a positive 

correlation between TSH levels and IR (29). In 2010, 

Marzullo et al. in their study, hypothyroidism was 

found in obese patients (30). When we look at the 

literature again, it is seen that there is a positive 

ratio between TSH level and BMI (31-33). 

Müderrisoğlu et al. in their study, there was no 

significant difference between thyroid hormones 
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and obesity (34). In our study, patients with 

hypothyroidism were more common in the obese 

group. However, no significant difference was 

found between the two groups in terms of TSH 

levels. This also supports the work of Müderrisoğlu 

et al. 

IR emerged through genetic and environmental 

mechanisms. Genetic causes include insulin 

receptor, glucose transporter and signal protein 

mutation. Environmental factors include sedentary 

life, unhealthy nutrition, obesity, drugs, glucose 

toxicity, increased free fatty acids and advanced 

age (35). The effect of insulin on obese patients 

differs from normal individuals. Lipolysis 

significantly increases in obese, especially in the 

abdomen. This results in decreased insulin 

sensitivity in the liver (36). There are significant 

differences in menstrual cycle and insulin 

sensitivity in studies on women with polycystic 

ovary syndrome (PCOS). IR is shown in the group 

with irregularities in women with PCOS, while IR 

cannot be shown in the group with regular order 

(37). In studies performed in obese women with 

PCOS, IR appears to be normalized with the 

reduction of abdominal fat (38). These 

observations have shown a strong bond between 

obesity, PCOS, menstrual irregularity and IR. Our 

study supports the literature because, there is a 

significant difference between the groups in terms 

of IR.  

The source of vitamin D is the sun's rays, and the 

most important reason for its deficiency is the 

inability to benefit from the sun. Vitamin D 

deficiency is widely observed in all over the world, 

including in areas with dense sun (39,40). Ortega et 

al. reported that vitamin D levels in overweight and 

obese patients were lower than normal weight (41). 

Also, Konradsen et al. reported an inverse 

relationship between BMI and vitamin D levels in 

their study (42). When the causes of vitamin D 

deficiency in obesity are investigated, increase in 

immobilization with weight gain, as a result of less 

use of sunlight and secretion of vitamin D in 

adipose tissue (43,44). In our study, vitamin D 

levels were found to be low in both groups and 

vitamin D levels were lower in obese individuals 

than the other group. This shows that our study 

supports the literature. 

As a result, obesity is an increasing public health 

problem, especially in developed countries, all over 

the world and in our country. Obesity in IR and 

vitamin D deficiency should be kept in mind and 

preventive health policies with obesity can be 

prevented. 
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