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This study was conducted in Baghdad, Iraq, over a period of time 
extending from the 1 / November /  2024 to 25 /February /2025 among 
individuals within the community in Baghdad, Iraq. This study takes 
Ninety blood sample were collected and divided into three groups (30 
sample from the control group, 30 sample from the skinny group and 30 
sample from the obesity group) from the community with attached 
personal information. All laboratory tests were analyzed in the 
laboratories of the College of Medical Technology/ Al-Farahidi 
University/Baghdad. The thyroid hormone analyses were performed 
using Fine-care technique. The results appear a significant increase in 
BMI (P  > 0.05) and Thyroid-stimulating hormone (P  > 0.05), while there 
were no significant differences with triiodothyronine (T3) hormone 
(P <0.05) between the study groups. Age showed a significant increase 
with (BMI) with (P  >0.05) and TSH hormone (P >0.05), while age hasn't 
statistically significant with T3 hormone (P  <0.05). 
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Introduction:  
       The thyroid gland is an active organ that appears a butterfly-like design, it is located in 

front of the trachea within the second and third rings. The scientist Thomas Wharton named it 

in 1656 due to its external resemblance to the cartilage near the larynx in humans; The 

thyroid It is one of the endocrine glands that works to store and produce its hormones related 

to metabolic function, which are the inactive amino acid thyroxine and the active 

thyroglobulin. [1]. Both genomic and non-genomic mechanisms are essential for the function 

of this gland to activate both the adaptive and innate immune systems. [2]. The main function 

of the hormone is to control and regulate the human metabolism to convert it into a source of 

energy by secreting both hormones together. [3]. The gland is shaped like multiple spherical 

structures called follicles and is made up of connective tissues interspersed with blood 
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capillaries [4]; Each follicle is made up of simple cuboidal epithelial cells and its cavity is 

surrounded by other epithelial cells with the presence of single or clustered cells in the basal 

region of the follicles. Each follicular lumen surrounded by the follicular epithelium is a 

completely enclosed area, storing colloid materials (thyroglobulin) secreted by the epithelial 

cells. The secretory process of T3 and T4, consists of several complicated steps [5]. Thyroid 

hormone increases the basal metabolic rate. It increases the gene expression of Na+/K+ 

ATPase in different tissues leading to increased oxygen consumption and temperature depend 

on the metabolic state and may stimulate fat synthesis or breakdown, carbohydrate 

metabolism and protein synthesis or catabolism in large quantities. These hormones play a 

role in glucose reabsorption, oxidation and glycogen formation but they do not directly 

manipulate blood glucose levels. [6]. It contains four iodine atoms, while it contains three 

iodine atoms, so today it is the most important element in the function of the gland which is 

transported through the plasma membrane into the thyroid cells with the presence of Na+ [7]. 

One of the thyroid disorders is Hypothyroidism which is define as a lack of thyroid hormones 

which affects frequently females and the ageing. Symptoms of hypothyroidism are nonspecific 

when thyroid gland produces too much of thyroid hormones. This consequence in high levels 

of the 2 main T3 and T4 hormones in human body [8] then Hyperthyroidism is 2% in females 

and 0.2% in males, associated with increased levels of free thyroid hormones. Symptoms: 

mass loss, tachycardia and tiredness. Also caused: increased tremor, nervousness, heat 

intolerance and sweating [9]. Hypothyroidism is usually diagnosed by blood tests, and if there 

is suspicion of hypothyroidism, the thyroid hormone is tested [10]. Body Mass Index BMI it is 

an equation for measuring the ideal weight and knowing the gain by linking the weight with 

the height of the human body. one hypothesis that The risk of thyroid cancer was observed to 

increase with increasing this indicator [11]. This study aimed to assessment the relationship 

of thyroid hormones to body mass. 

 

Materials and method 

Study Design and Physiological tests:  The researchers divided the study groups into three 

groups: (obesity group, skinny group and a control group) and taking age information into 

account; It was divided into the three previous groups to demonstrate the relationship of 

thyroid hormones to body mass due to their direct relationship to metabolic processes in the 

body. All laboratory tests analyzed in the laboratories of the College of Medical 

Technology/Al-Farahidi University/Baghdad. Samples were collected by drawing blood 

through needles and then separating the serum by centrifugation. The concentration for 

thyroid hormone (TSH and T3) in the serum was measured by Finecare technique (Wondfo 

China manufacturer) with its procedure choose a device that is finecare and press on (Quick 

test), select the serum or plasma than select standard. Make a mix by add 75 ul from sample to 

buffer solution than take 75 ul from mix and add to Cassette than Incubate the Cassette for 10 

minutes at 37C than read the value. The body mass index (determine using mass and height 

by BMI equation (Mass divided by height in meters squared (kg/m2).  

Statistical analysis:  

Data were examined by Minitab database system Ver.17 and ANOVA examination were 

applied. The means compared by Duncan's Multiple Variety at a meaningfully level of 0.05.  

 Results and Discussion 
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  In table 1.   Means ± standard deviations of BMI of different groups: An elevated was 

observed among the study groups within the normal clinical limits (18-24 kg/m2), as it was 

highest in the obesity group (27.78 ±2.85) kg /m2, while in the skinny group reduction (17.91 

±0.44) kg/m2 compare to the control group (20.98±1.50) kg/m2 with high increased 

significantly (P > 0.05).  

 Table 1.  Means ± standard deviations of BMI of different groups 

Where the study agreed with [12] and [13]. Hypothyroidism is associated with low 

metabolism and low body temperature, along with a relationship with high rates of excess 

weight, according to the World Health Organization. It is classified as 18.5 – 24.9.a normal 

level, while more is considered obesity [12]. Hypothyroidism causes mass gain, accompanied 

by a reduction in thermogenesis and metabolic speed. Furthermore, an inverse relationship 

has been reported between free (fT4) standards and BMI, even when fT4 values remain 

within the normal range. BMI has been negatively correlated with serum free thyroxine levels 

[14].  

In table 2.   Means ± standard deviations of BMI and age for different groups: The BMI 

level had high increased significantly (P > 0.05) with age groups. Age group (31-40) were: 

obesity group (28.18±3.30) kg/m2, while in the skinny group (17.73±0.42) kg/m2, it reached 

compared to the control group (21.26±1.54) kg/m2while the other age group (20-30) were: 

obesity group (26.98±1.5) kg/m2, while in the skinny group (18.03±0.43) kg/m2, it reached 

compared to the control group (20.81±1.50) kg/m2. 

Table 2.   Means ± standard deviations of BMI and age for different groups. 

BMI & Age 

(kg/m2) 

Groups 

 

Mean ±S.D P-Value 

 

20-30 

Control 20.81±1.50  

 

0.00002 

Obesity 26.98±1.5 

Skinny 18.03±0.43 

 

31-40 

 

Control 21.26±1.54 

Obesity 28.18±3.30 

Skinny 17.73±0.42 

Where the study agreed with [12] and [13]. Obesity varies by age, sex, race, and 

ethnicity among the adult population. High body weight is related with liver, cardiovascular 

disease and diabetes fatty Gene-environment interactions, where individuals are genetically 

predisposed to an environment that provides palatable, energy-rich foods with limited 

opportunities for energy loss, increase the prevalence of obesity [14] for example, Asians have 

a higher body fat percentage than Caucasians for the same BMI [15]. 

In Table 3.   Means ± standard deviations of TSH of different groups: An elevated was 

observed among the study groups within the normal clinical limits (0.3-4.2 mIU/L) , as it was 

 

BMI 

(kg/m2) 

Groups Mean ±S.D P-Value 

Control 20.98±1.50  

0.00007 

 
Obesity  27.78 ±2.85 

Skinny 17.91±0.44 
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highest in the obesity group (3.278± 1.853) mIU/L , while in the skinny group ( 2.025± 1.243) 

mIU/L  it reached compared to the control group (1.642 ± 0.284) mIU/L with increased 

significantly (P > 0.05) . 

 

 

 

 

 

Table 3.  Means ± standard deviations of TSH hormone of different groups results. 

 

TSH 

(mIU/L) 

Groups Mean ±S.D P-Value 

Control 1.642 ± 0.284  

0.015 

 

Obesity 3.278± 1.853 

Skinny 2.025± 1.243 

The results of the study are consistent with both [10] and [16]. Two cross-sectional 

studies originate an inversely harmful link between TSH and obesity [17] and [18]. The liver 

acts as a direct controller of metabolism which contributes to hypothyroidism which sources 

obesity. TSH influences body fat stability which may be linked to obesity. TSH exosomes 

promote fat loading in adipocytes, suggestively increasing triglyceride content and lipid 

droplet formation, while reducing lipolysis. These properties depend on the activation of TSH 

receptors (TSHRs) in vivo, liver cells, TSH stimulate weight advance and adipose tissue 

evolution in various areas of the body [19]. Based on this evidence, a hypothesis has been 

formulated that even slightly elevated serum TSH levels within normal ranges, which indicate 

mild thyroid dysfunction, may performance a role in causing body weight advance as it is 

associated with an amplified incidence of obesity [20]. 

In table 4:   Means ± standard deviations of TSH and age of different groups: The TSH 

hormone level had increased meaningfully (P > 0.05) with age groups. Age group (20-30) 

were: obesity group (3.167 ±1.77) mIU/L, while in the skinny group (2.171 ±1.28) mIU/L it 

reached compared to the control group (1.406 ±0.94) mIU/L while the other age group (31-

40) were: obesity group (3.333 ±1.30) mIU/L, while in the skinny group (2.050 ±0.83) mIU/L 

it reached compared to the control group (1.406 ±0.94) mIU/L. 

Table 4: Means ± standard deviations of TSH and age of different groups. 

TSH & Age (mIU/L) 

 

Groups Mean ±S.D P-Value 

20-30 Control 1.406 ±0.94  

 

0.046 
Obesity 3.167 ±1.77 

Skinny 2.171 ±1.28 

31-40 

 

 

Control 2.050 ±0.83 

Obesity 3.333 ±1.30 

Skinny 1.807 ±0.80 

The results of the study are consistent with [21] while disagreed with [22]. It has been 

recommended that elevated TSH may reproduce an adaptive reaction of the thyroid axis to increased 
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energy outflow, which reduces mass gain. The increased degree of these hormone clearance follow-on 

from increased body size may be because that promotes beginning of the thyroid axis, which aims to 

maintain serum hormones within the usual variety [23]. 

In table 5, Means ± standard deviations of T3 of different groups: An elevated was 

observed among the study groups with the regular clinical limits (1.23- 3.07) nmol / L, as it 

was highest in the obesity group (2.609 ±0.586) mIU/L, while in the skinny group (2.265 

±0.684) nmol/L, it reached compared to the control group (2.648 ±0.656) nmol/L with non-

significantly (P < 0.05) . 

 

 

 

 

Table 5. Means ± standard deviations of T3 of different groups. 

 

T3 

(nmol/L) 

Groups Mean ±S.D P-Value 

Control 2.648 ±0.656  

0.501 

 

Obesity 2.609 ±0.586 

Skinny 2.265 ±0.684 

In group examines of obesity, morbid obesity and BMI, no communications found 

among these indices and T3 which is consistent with the study [24] and [25]. The results of 

the study differed with [26] and [27] Moderately elevated TSH hormone concentrations, 

associated with T3 values slightly above the superior typical range, are often seen in obese 

individuals, T3 enhances thermogenesis and energy utilization and shows a key role in 

modifiable food eating, glucose and fat breakdown; Since weight loss is linked with reducing 

TSH and T3, the resulting drop in inactive energy outflow may give to difficulty upholding 

mass loss [28] and [29]. The basic structure of thyroid hormone is T4, which has a longer half-

life than human T3, at a ratio of 14:1. T4 is converted to active T3 inside cells by the enzyme 

5′-deiodinase, which is three to four times more potent than T4 [30] Therefore, the current 

study focused on T3. 

In table 6, Means ± standard deviations of T3 and age of different groups: T3 hormone 

level had non-significantly results (P  < 0.05) with age groups. Age group (20-30) were: 

obesity group (3.256 ±1.23) nmol/L, while in the skinny group (2.336 ±0.68) nmol/L, it 

reached compared to the control group (2.669 ±1.88) nmol/L while the other age group (31-

40) were: obesity group (2.285 ±1.06) nmol/L, while in the skinny group (2.160 ±0.69) 

nmol/L it reached compared to the control group (2.612 ±1.25) nmol/L. 

Table 6: Means ± standard deviations of T3 and age of different groups 

T3  & Age (nmol/L) Groups Mean ±S.D P-Value 

20-30 Control 2.669 ±1.88  

 

0.443 

 

Obesity 3.256 ±1.23 

Skinny 2.336 ±0.68 

31-40 

 

Control 2.612 ±1.25 

Obesity 2.285 ±1.06 
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Skinny 2.160 ±0.69 

The hormone shows a direct correlation with body mass index and an inverse 

correlation with age. The results of the study are consistent with the results of the current 

study [31] and [32]. Laboratory studies show that the action of thyrotropin its many receptors 

in adipose tissue stimulates the variation primary adipocytes into lipid cells, the development 

of adipose tissue to form lipids in body regions, and is inversely related to body mass and 

activity level for age groups [33]. 

Conclusion This study marks showed that BMI increased in obese individuals and 

decreased in Underweight individuals or in lean individuals. Both TSH hormone and T3 

hormone Were elevated within the clinical limits range. It was shown that age has a 

relationship with the body mass index and TSH hormone, while no significant association was 

observed between age and T3 hormone levels. 
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والبددنا   النحيفدينالعلاقة بين هرمونات الغدة الدرقية ومؤشر كتلة الجسم لدد  اششدصا  تقييم  

 في مدينة بغداد

 2ديب جعفرأفاطمة ، 2نايف عادلمرام ،  2كمال عليكرار ، 2 مريم سعدون محمد، 2ساندي ماهر جورج، 1نورالدين فيصل عباس
 . التطبيقية، جامعة سامراء، صلاح الدين، العراق، كلية العلوم مرضية التحليلات قسم ال 1

 .العراق  بغداد،   الفراهيدي، جامعة  الطبية، كلية التقنية  الطبية، مختبرات التقنيات   2

 : معلومات البحث  الصلاصة: 
من   تمتد  زمنية  فترة  مدى  على  العراق،  بغداد،  في  الدراسة  هذه  نوفمبر   1أجريت 

  90بين الأفراد في بغداد، العراق. تأخذ هذه الدراسة    2025فبراير    25إلى    2024

عينة من المجموعة    30عينة دم )مصل( تم جمعها وتقسيمها إلى ثلاث مجموعات )

و سيطرةال المجموعة    30،  من  وعينة  من   30النحافة  السمنة(  مجموعة  من  عينة 

الدرقية   الغدة  هرمون  تحليل  إجراء  تم  الشخصية؛  المعلومات  إرفاق  مع  المجتمع 

 في كلية التقنية الطبية/ جامعة الفراهيدي/ بغداد. .   Finecareباستخدام تقنية 

النتائج   معنوية تظهر  الجسم    فروق  كتلة  مؤشر  في    (P < 0.05)  (BMI)كبيرة 

في حين لم تكن هناك فروق مع   (P < 0.05)  (TSH) الدرقيةغدة  هرمون تحفيز الو

أظهر العمر مجاميع الدراسة.    بين  (P > 0.05)  (T3)هرمون ثلاثي يودوثيرونين  

 > TSH   (Pوهرمون   (P < 0.05) (BMI) الجسم زيادة معنوية مع مؤشر كتلة  
 .T3  (P > 0.05) في حين لم يكن له دلالة إحصائية مع هرمون (0.05
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