
 

 

 

 

ABSTRACT 

           Background and objectives: Studies have shown that exercise can affect 

hormone secretion and some metabolic and endocrine functions. The aim of this study was 

to assess the effect of eight weeks of aerobic training on thyroid hormones and quality of life 

in obese postmenopausal women.  

           Methods: In this semi-experimental study, 21 obese (body mass index >30 Kg/m2) 

women aged between 35 and 45 were randomly divided into an experimental (n=10) group 

and a control group (n=11). The subjects in the experimental group performed 30-60 

minutes of aerobic exercise at 65-75% of maximum heart rate, three times a week, for eight 

weeks. Level of thyroid hormones and quality of life subscales were compared within and 

between the groups. Statistical analysis was performed at significance level of 0.05.  

           Results: After the eight-week exercise program, thyroxine, triiodothyronine and 

thyrotropin releasing hormone levels increased significantly, and thyroid releasing hormone 

level decreased significantly (P=0.001). The exercise program also had significantly positive 

effects on quality of life and its occupational, sexual and emotional subscales in obese 

postmenopausal women. 

           Conclusion: Aerobic exercise causes a significant increase in levels of thyroxine, 

triiodothyronine and thyrotropin releasing hormone and some subscales of quality of life. It 

also causes a significant decrease in thyroid releasing hormone level, which indicates the 

effect of exercise on hormone secretion. 

           KEYWORDS: Thyroid hormones, Obese, Quality of life, Aerobic training. 
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effects (14). The effect of exercise on thyroid 

hormone responses and the quality of life of 

postmenopausal women have been studied 

extensively, but the results of these studies are 

contradictory. In order to clarify this issue, we 

aimed to evaluate the effect of an eight-week 

continuous aerobic exercise program on the 

thyroid hormones and quality of life of 

postmenopausal women. 

 

MATERIAL AND METHODS  

           This was a quasi-experimental 

controlled study with a pretest and posttest 

design. Study population included 21 middle 

age (35-45 years) and healthy women living in 

Mashhad (Iran), with body mass index (BMI) 

of 30-35 Kg/m
2
. The subjects were selected 

through available and targeted sampling. In the 

first stage, the subjects became familiar with 

the nature and purpose of the study. Inclusion 

criteria were as follows: overall good health 

based on the general practice physical activity 

questionnaire (GPPAQ) and no history of drug 

use, smoking and participation in any exercise 

program for at least two months prior to the 

study. The subjects voluntarily participated in 

the study and signed a consent form. After 

randomly assigning the subjects into an 

experimental group (n=10) and a control group 

(n=11), we determined the level of physical 

activity for each individual by using the Kaiser 

physical activity survey (15). The 

questionnaire assesses the habits and patterns 

of physical activity, especially in women. In 

this questionnaire, questions are grouped into 

four sections: 1) “Household and Family Care 

Activities”; 2) “Occupational Activities”; 3) 

“Active Living Habits”; and 4) “Participation 

in Sports and Exercise” (15).  

Quality of life was evaluated using the Utian 

Quality of Life (UQOL) scale, which is the 

most commonly used tool for assessing quality 

of life (16). The scale has 23 items in 

occupational, health, emotional and sexual 

subscales.  

Height of the subjects was measured with a 

Seca measuring tape (made in Germany) with 

a sensitivity of 5 mm. Hip and waist 

circumference was measured by a tape (Mabis 

/ Japan) with a sensitivity of 5 mm. Weight of 

the subjects was measured by a Digital Beurer 

Scale (PS06-PS07 model). Then, for 

measuring body fat percentage using calipers 

of  Lafit type,  two  points  (triceps  of  the arm 

INTRODUCTION  
           Obesity negatively affects humans 

health and is associated with numerous health 

problems, including cardiovascular disease, 

diabetes, hypertension, digestive disorders and 

respiratory disease (1). A series of hormonal 

disorders (2) as well as genetic, behavioral, 

environmental, physiological, social, cultural 

and nutritional factors (3) can contribute to 

obesity. Obesity can also influence endocrine 

functions by affecting the hypothalamic–

pituitary–thyroid axis (2). Hypothalamus 

secretes thyrotropin releasing hormone (TRH) 

that stimulates secretion of thyroid stimulating 

hormone (TSH) from the pituitary gland (4), 

which itself increases the secretion of thyroid 

hormones (5). Thyroxin (T4) and 

triiodothyronine (T3) are two of the most 

important hormones secreted from the thyroid 

gland, which affect almost all tissues of the 

body (6).  

Physical activity has a regulating role on 

thyroid function, and research has shown that 

adequate activity can prevent or reduce the 

burden of thyroid-related diseases and other 

hormonal disorders (7). In this regard, Onsori 

et al. examined the effect of thrice weekly 60-

minute aerobic exercise sessions for 12 weeks 

on level of thyroid hormone in 30 inactive 

women, and concluded that plasma levels of 

TSH and thyroid hormones do not change 

significantly at the end of the exercise period 

(8). Beyleroglu et al. examined the effect of 

shuttle run test on 14 hockey players and 

found no significant difference between serum 

TSH levels and thyroid hormones (9). In the 

mentioned study, FT3 and TSH levels 

decreased significantly one hour after exercise, 

while FT4 and cortisol levels increased 

slightly. In a study by Ciloglu et al., acute 

exercise at different intensities (45%, 70% and 

90% of maximum heart rate) increased T4, 

FT4 and TSH levels and decreased T3 and 

FT3 levels in men (10). 

It is well understood that menopause has a 

dramatic effect on quality of life of women. 

Regular physical activity and exercise can 

improve mental health and self-esteem, thus 

improving the quality of life and life 

satisfaction (11, 12). Moreover, moderate 

intensity exercise have positive effects on the 

mental health and quality of life of 

postmenopausal women (13). However, the 

majority  of  middle-aged  women  do  not 

have  enough physical activity to produce such  
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rate. Duration of each exercise session 

increased gradually from 30 minutes to 60 

minutes by the end of the course. Exercise 

intensity was controlled by POLAR heart 

monitor (Finland) (19). At the end of each 

session, the subjects cooled down for 10 

minutes by slow running, walking and 

stretching movements.  

Collected data were analyzed by SPSS 16.0 

software. After confirming the normal 

distribution of data (by the Kolmogorov-

Smirnov test) and homogeneity of variances 

(by the Levene's test), within and between 

group comparison of means was made using 

repeated measures ANOVA. P-values less 

than 0.05 were considered statistically 

significant. 

 

RESULTS 
        Table 1 shows the characteristics of the 

experimental and control groups. The eight-

week aerobic exercise program resulted in a 

significant increase in T4 (P=0.001), T3 

(P=0.001) and TRH (P=0.001) levels. 

However, TSH decreased significantly 

(P=0.001) in obese women following the 

exercise program (Table 2). The quality of life 

subscales (occupation, emotion and sexual) 

and quality of life of middle-aged menopausal 

women improved significantly after the 

program (P<0.05). Moreover, level of T4, T3, 

TSH and TRH differed significantly between 

the two groups (P<0.001). The quality of life 

and the subscale of emotion differed 

significantly between the two study groups 

(Table 3). 

 

 

 

 

 

 

 

 

 

 

and leg) were used. Body fat percentage was 

calculated using the Luman-Slater formula 

(0.735 × (sum of two points of three parts of 

the arm and legs in millimeters) + 1). BMI was 

calculated by dividing weight in kilograms by 

the square of height in meters. Waist to hip 

ratio was calculated by measuring waist 

circumference with a meter strip at the lowest 

point (between the lower end of the chest and 

navel) in cm and the hip circumference (in the 

widest area, on the cap) in cm. The subjects 

were instructed not to eat or drink for at least 

four hours before testing. The Naughton 

treadmill protocol was used to estimate the 

maximum oxygen consumption using the 

following equation: Maximum oxygen 

consumption (ml / kg / min) = 1.61 (time per 

min) + 3.6 (17). 

A qualified laboratory technician performed 

blood sampling in two stages: 24 hours before 

the first exercise session and 48 hours after the 

last exercise session (18). Samples were taken 

from the left hand vestibule of each subject in 

sitting position and at rest, between 8 and 

12:00 A.M in the laboratory. To determine the 

level of serum thyroid hormones, thyroid 

hormones levels were determined by ELISA 

method using RADIM kits (Italy). 

The exercise program consisted of 45 to 60 

minutes of aerobic exercise, which was 

performed three times a week for eight weeks. 

The exercise protocol included general warm 

up for 10 minutes (walking, slow running, 

stretching and jumping) and aerobic exercise 

for 45-60 minutes at 65-75% of maximal heart  

 

 

 

 

 

 

 

 

 

 

 

 

 

Variations (M±SD) Groups 
BMI (Kg/m2) Weight (Kg) Height (cm) Age (Years) 

30.96±1.37 83.10±5.38 163.90±3.24 37.80±3.64 Experimental (n=10) 
33.58±1.73 84.73±7.77 158.73±6.06 40.00±3.13 Control 

(n=11) 

 

Table 1- Characteristics of the subjects in the two study groups 

Variables Group Stages Variations 

Pre-test Mean 

± SD 

Post-test 

Mean ± SD 

Within 

 Group 

Between 

group 

t P-Value t P-Value 

T4 

(mg/L) 

Exercise 7.16±0.43 8.17±0.75 6.97 0.01† 7.11 0. 01† 

Control 8.12±0.78 8.06±0.80 1.50 0.16 

T3 (ng/dL) Exercise 1.44±0.32 1.9±0.16 7.04 0.01† 6.02 0. 01† 

Control 1.42±0.27 1.44±0.27 0.61 0.55 

TSH (µl/mL) Exercise 2.71±0.62 1.91±0.47 5.42 0.01† 4.94 0. 01† 

Control 2.67±0.62 2.63±0.63 0.93 0.37 

TRH (%) Exercise 27.60±1.71 31.20±1.93 9.00 0.01† 6.60 0. 01† 

Control 28.50±1.58 28.60±2.06 0.28 0.78 

† Statistically significant difference (P<0.05) 

 
 

 

 

 

 

 

 

Table 2- Inter- and intra-group comparison of mean hormone levels before and after the exercise program 
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elevates thyroid hormone response is sodium-

potassium adenosine triphosphatase, which 

increases the amount of both sodium and 

potassium in the cell membrane of some 

tissues (23). Since this process consumes 

energy and increases the amount of heat 

generated in the body, it could be considered 

as one of the mechanisms through which the 

thyroid hormones increase the body 

metabolism (24). In fact, the thyroid hormones 

increases the permeability of cell membrane to 

sodium, thereby further activating the sodium 

pump and further increasing the heat 

generation (25). The thyroid hormones have a 

feedback control on secretion of TSH. In these 

neurons, T3 inhibits the expression of gene. 

The increase of serum T3 immediately after 

exercise is probably caused by an adrenergic 

stimulus during the exercise. However, 

exercise at intensity of more than 60% 

VO2max increases catecholamine levels (26, 

27). In our study, the aerobic exercise program 

significantly reduced TSH level among obese 

women. This is consistent with the findings of 

Beyleroglu et al. (9) and Bansal et al. (28) but 

inconsistent with the findings of Nicoll et al. 

(29). Production and secretion of the thyroid 

hormones is regulated by TSH, which is 

secreted from the pituitary gland. TSH 

secretion itself increases by TRH, which is 

produced in the hypothalamus. 

Thrombocytopenic somatostatin and thyroid 

hormones reduce the effects of TSH. In fact, 

the thyroid hormones can lower TRH secretion 

by affecting the hypothalamus (30). We found 

that the aerobic exercise program significantly 

improved quality of life and its subscales in 

middle-aged menopausal women. 

 

 

 

 

 

 

 

 

DISCUSSION  

           The purpose of this study was to 

investigate the effect of eight weeks of aerobic 

exercise on the concentration of thyroid 

hormones in obese middle-aged women. Based 

on the results obtained from this study, the 

aerobic exercise program resulted in a 

significant increase in the levels of thyroxin, 

T3 and TRH. These results are consistent with 

the findings of Ciloglu et al. (10) and Rahimi 

et al. (20) but inconsistent with the findings of 

Onsori et al. (8). In a study on 60 male 

athletes, Ciloglu et al. evaluated the effects of 

exercise at different intensities on a cycle 

ergometer and reported that exercise at 70% of 

maximum heart rate increases thyroid 

hormone levels. They also found that T4, FT4 

and TSH increase and T3 and FT3 decrease 

significantly after exercise at intensity of 90% 

of maximum heart rate (10). However, levels 

of TSH, T3 and T4 did not change 

significantly in a study on 30 young men who 

performed eight weeks of resistance exercise, 

three sessions per week with an intensity of 20 

to 55% (20). Onsori et al. examined the effect 

of 12 weeks of aerobic exercise (60 minutes), 

three sessions a week, on thyroid hormones of 

30 inactive women, and showed that plasma 

levels of T3 and T4 do not change 

significantly (8). The thyroid hormones 

activate nuclear transcription of a large 

number of genes (21), thus increasing the 

amount of enzymes, structural proteins, 

transferring proteins and other substances in 

virtually all cells of the body (21). A large 

portion of the T4 secreted by the thyroid gland 

is converted to T3. Before acting as a 

transcription  factor,  iodine  is  taken  from  

T4  to  form  T3  (22). One of the enzymes that 

ariables Group 

Stages Variations 

Pre-test Mean 

± SD 

Post-test 

Mean ± SD 

Within 

group 

Between 

group 

t P-Value t P-Value 

Quality of life 
Exercise 2.50±4.5 3.03±0.34 -3.82 0.04† 

-3.08 0.006† 
Control 2.62±0.24 2.58±0.39 0.30 0.76 

Occupational subscale 
Exercise 2.50±0.38 2.68±0.35 -2.68 0.02† 

-1.94 0.06 
Control 2.50±0.27 2.49±0.42 0.16 0.87 

Health subscale 
Exercise 2.91±0.25 2.95±0.57 -0.21 0.83 

-0.9 0.37 
Control 2.92±0.34 2.79±0.41 1.31 0.21 

Emotional subscale 
Exercise 2.99±0.27 3.44±0.26 -4.61 0.01† 

-4.29 0.001† 
Control 3.25±0.17 3.20±0.31 0.75 0.46 

Sexual subscale 
Exercise 3.38±0.16 3.56±0.28 -2.67 0.02† 

-1.88 0.07 
Control 3.32±0.20 3.33±0.36 -0.29 0.77 

† Statistically significant difference (P<0.05) 

 

Table 3- Inter- and intra-group comparison of quality of life and its subscales before and after the exercise program 
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self-esteem, self-reliance and confidence. The 

present study had some limitations including 

dietary divergence, limited number of 

volunteers and individual differences.  

 

CONCLUSION 
          The eight-week aerobic exercise 

program significantly increases the level of 

thyroid hormones (T4 and T3) and TRH but 

significantly reduces the TSH level in obese 

women. Regular aerobic exercise is 

recommended for obese women who are 

exposed to stress since it improves quality of 

life and helps adjust hormone levels. However, 

more research is required to reach a definite 

conclusion in this regard. 
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This is in line with findings of Murtezani et al. 

(31) and Dixit et al. (32) but inconsistent with 

results of Nuri et al. (33). Murtezani et al. 

reported that 25-40 minutes of aerobic exercise 

with moderate intensity for 10 week 

significantly improves the quality of life and 

physical functioning of 62 women with breast 

cancer (31). Dixit et al. reported that moderate 

intensity aerobic exercise is a fundamental 

aspect of improving quality of life of type 2 

diabetics with peripheral neuropathy (32). It 

has believed that physical activity improves 

cognitive function by promoting social 

activities in middle-aged people. Participation 

in more physical activities and in large social 

groups increases brain stimulation and 

indirectly reduces symptoms of depression 

(34, 35). Physical exercise is directly involved 

in emotion regulation initially via release of 

endorphins, then by reduction of cortisol 

(stress hormone) level (35, 36).  

One of the most important benefits of physical 

activity is its social aspect. During exercise, 

people inevitably engage with one another, a 

process called socializing, which is an aspect 

of quality of life (37). Exercise also improves  
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