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ABSTRACT 

Background: Obesity is still a main health problem in 

many countries. Obesity-related behaviors, such as low 

physical activity and unhealthy eating habits, tend to causes 

many problems, which highlights the need for early 

prevention from it. Objective: To explore the Interplay 

between obesity and healthy diet and exercise programs. As 

well to evaluate effect of 1 months of follow healthy life 

style on the status of GH and some biochemical parameters 

in obese subjects. Materials and methods: In this study, 40 

individuals (20 obese and 20 non-obese male) from AL-

Ramadi city during the period from April to May. Their age 

was 25-27 years old. Serum was taken to measure GH, and 

certain biochemical parameters and hormone, before and 

after applicate healthy diet and exercise program. Results: 

Serum the level of Insulin, FBG, HOMA-IR, TC, TG, LDL, 

BMI, weight and Fat showed significantly decrease, while 

there was significantly increase in GH, Vit D, HDL and 

protein, muscles after month from applicate the healthy diet 

and exercise program. Conclusion: In obesity, GH 

productions are reduced which are reversible with losing of 

weight, This is what was achieved through our results, 

therefore, growth hormone deficiency is considered a result 

of obesity and not a cause of it. 

https://tjpsj.org/
mailto:nourshakir@gmail.com
http://creativecommons.org/licenses/by/4.0/
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 الدعرات الحرارية إلى العناصر الغذائية: دور تغييرات نمط الحياة في معالجة الدمنةمن 

 رزيجنور شاكر 

 مديرية تربية الأنبار، الأنبار، العراق

 

 الممخص

 البدني الشذاط قمة مثل بالدسشة، السرتبطة الدمؽكيات تسيللا تزال الدسشة مذكمة صحية رئيدية في العديد مؼ البمدان. : الخمفية

: اليدف. مشيا السبكرة الؽقاية إلى الحاجة عمى الزؽء يدمط مسا السذاكل، مؼ العديد في التدبب إلى الرحية، غير الأكل وعادات

وبرامج الشعام الغذائي الرحي ومسارسة التساريؼ الرياضية. وكذلغ تقييػ تأثير اتباع نسط حياة صحي  الدسشة بيؼ التفاعل استكذاف

عمى حالة ىرمؽن الشسؽ وبعض السعايير الكيسيائية الحيؽية لدى الأشخاص السرابيؼ بالدسشة. السؽاد والطرق: في ىذه  لسدة شير واحد

مؼ غير السرابيؼ بالدسشة( مؼ مديشة الرمادي خلال الفترة  04مؼ الذكؽر السرابيؼ بالدسشة و  04فردًا ) 04الدراسة، أجريت عمى 

عامًا. تػ أخذ مرل لقياس ىرمؽن الشسؽ وبعض السعايير الكيسيائية الحيؽية  02و  02ىػ بيؼ مؼ أبريل إلى مايؽ. تراوحت أعسار 

، FBGواليرمؽن، قبل وبعد تطبيق برنامج الشعام الغذائي الرحي ومسارسة التساريؼ الرياضية. الشتائج: أظيرت مدتؽيات الأندؽليؼ، 

HOMA-IR ،TC ،TG ،LDL ،BMI انخفاضًا ممحؽظًا، بيشسا كان ىشاك زيادة ممحؽظة في ، الؽزن والدىؽن في مرل الدم

والبروتيؼ والعزلات بعد شير مؼ تطبيق الشعام الغذائي الرحي وبرنامج التساريؼ الرياضية.  HDLىرمؽن الشسؽ، وفيتاميؼ د، و

و مؼ خلال نتائجشا، وبالتالي، الاستشتاج: في الدسشة، تقل إنتاجات ىرمؽن الشسؽ والتي يسكؼ عكديا بفقدان الؽزن، وىذا ما تػ تحقيق

 .فإن نقص ىرمؽن الشسؽ يعتبر نتيجة لمدسشة وليس سببًا ليا

1- Introduction

Eating a healthy diet helps prevent malnutrition 

in all its forms, as well as no communicable 

diseases, including diabetes, heart disease, stroke 

and cancer. Diet is unlike eating, behavior which 

think considered the routine followed by an 

individual or the community in eating everyday 

food and the activity and movement that he 

tackles. Dietary behavior is influenced by the 

kind of food, economic situation, climate, social 

practices and traditions.[1]. 

Unhealthy foods, many times high in added 

sugars, saturated fats, and refined carbohydrates, 

are comfortably accessible and heavily 

marketed, making them an easily choice for 

many [2]. 

These foods activate the reward system in the 

brain and raise the dopamine, which leads to a 

feeling of pleasure or convenience. This 

convenience, coupled with a lack of nutritional 

awareness, contributes to the overconsumption 
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of these foods and, subsequently, to the 

development of obesity [3]. 

Obesity is a multiplex, multifaceted condition 

impacted by environmental, genetic and 

behavioral agents, but diet plays a major role. 

The consumption of unhealthy foods impacts 

energy balance, metabolic health, and overall 

well-being, leading to excess body fat 

accumulation. This accumulation increases the 

risk of various health complications, including 

cardiovascular diseases, type 2 diabetes, and 

some cancers. Moreover, the social and 

psychological impacts of obesity, such as 

stigmatization and decreased quality of life, 

further underscore the urgency of addressing 

unhealthy dietary patterns [4]. 

Over the past million years, through natural 

selection The human body has developed an 

endocrine system adapted to an environment 

with inadequate food source. However, in 

modern developed societies with easy food 

access, over nutrition frequently occurs. This 

shifts the dominant role towards increased 

insulin and suppressed GH, and thus inhibits 

lipolysis and increases more energy storage and 

lipid synthesis, this action results in obesity 

development. The figure below shows the 

secretion and functions of human growth 

hormone.  

The Figure below explains that the GH is 

released from the anterior pituitary gland by 

being stimulated by two main hormones 

(peptides) released by the hypothalamus: Growth 

hormone-releasing hormone (GHRH) stimulates 

the secretion of GH, while somatostatin, [also 

known as growth hormone-inhibiting hormone 

(GHIH)] inhibits the secretion of GH. Once 

secreted into the circulation, GH takes action on 

peripheral organs to stimulate secretion of 

insulin-like growth factor I (IGF-I). IGF-I 

mediates many actions [5]. 

This study aims to provide an understanding of 

how dietary choices influence weight gain and 

health results. Furthermore, it will discuss the 

effect of a healthy life style program on the 

anthropometric and biochemical status of adult 

obese  
Findings of this study are expected to be a 

primary step toward planning for designing 

heathy diets with exercise programs to address 

the growing health hazard and protecting 

children, adolescents and adults from the health 

complications of obesity. 
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Figure: Growth hormone (GH) Axis. [5]. 

2- Materials and methods  

2.1 Study Design 

An analytical cross-sectional study was 

conducted among Twenty obese subjects aged 

(25-27 years), excluding those with obesity due 

to genetic or endocrine causes, and followed for 

1 months from April to May 2024. Twenty 

healthy subjects aged (25-27 years) as a control 

group . 

2.2 Ethical Committee 

The study was accepted by the Ethical 

Committee of the Anbar Health Directorate. 

Anbar. Iraq 

2.3 Data Collection 

The cross-sectional study included many 

personal data related to the individuals 

participating in the study, and a questionnaire 

form that was prepared in advance was used for 

all data, which includes: height, weight, age, 

diet, and daily lifestyle. Study participants 

reported their dietary habits and daily lifestyle 

even for a period 21of days before the start of 

the study to ensure that their usual daily energy 

intake did not change. 

2.3 Protocol  

In accordance with the guidelines set by the 

World Health Organization (WHO) [6] to follow 

a healthy diet in order to prevent chronic and 

communicable diseases and prolong life in better 

health. Accordingly, our hypothesis was 

designing a healthy diet with a better adherence 

to WHO guidelines is related to the ability to 
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lose weight in a healthy way in addition to 

regular and recommended exercises to build 

muscle mass that helps burn fat for obese 

participants aged (25-27) years. 

The researcher aims at a 4 weekly meal plan to 

make Energy intake calories less than energy 

expenditure . 

•First Week 

 During the first week, were followed the 

following healthy dietary practices as a 

gradually: 

 Reducing fat consumption 

 Changing from saturated to unsaturated fats 

 Reducing industrially produced trans fats 

(present in processed food, snack food, frozen 

pizza, fried food, pies, cookies, fast food, 

margarines and spreads) which are not portion of 

a healthy food. 

 Reducing sugars and salt intake 

 Increasing activity levels gradually by 

practicing walking daily, starting from 5 minutes 

until reaching 30 minutes per day, and exposure 

to sunlight to help raise the level of the hormone 

dopamine . 

 Aerobic exercise such as, walking, running, 

jogging, weight training, or a combination of 

these. 

•Second Week 

 From the second week until the fourth week, the 

diet shown in the table (at the last page) was 

followed (the system was approved by a medical 

staff ). 

•Workout plan designed 

The goal of this exercise program consists of 

resistance and aerobic exercises that stimulate 

great muscle mass, utilize moderate loads, and 

have relatively suitable rest periods in order to 

maximize the GH response to exercise. Thus, we 

can provide a non-pharmacological method to 

reduce adipose tissue deposits and increase lean 

muscle mass (Tables in the last page). 

2.4 Anthropometric Measures 

Measurement of weight (Wt), height (Ht), body 

mass index (BMI), Protein (Kg), Muscles (Kg) 

and Fat (Kg) was calculated by InBody Machine 

(table 1). 

Table 1: Distribution of Body Mass Index (BMI) by 

weight status 

List Weight status Body Mass Index 

(BMI) 

1 Underweight Below 18 

2 Normal weight 18.5-24.9 

3 Overweight 25.0-29.9 

4 Obesity (class I) 30.0-34.9 

5 Obesity (class II) 35.0-39.9 

6 Obesity (class III) Above 40 
 

2.5 Laboratory Analysis 

Five ml of venous blood was drawn from all 

participants in the study. Blood was also drawn 

from people suffering from obesity one month 

before starting the healthy diet and exercise 

program and one month after starting the 

regimen. Specimens from the control group were 

collected once. 

After drawing blood using a medical syringe, it 

was placed in a test tube free of any coagulant 

and then placed in a centrifuge (3000 rpm, 15 

min) for the purpose of obtaining the serum 

which used to estimate the levels of biochemical 

tests . 

2.5.1 Assessment of GH Concentration  

Growth hormone concentration in the serum was 

estimated in serum by using Enzyme Linked 

Immunosorbent Assay (ELISA) kit prepared 

from fortress company from United Kingdom 

[7]. 
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2.5.2 Assessment of Vit.D2 Concentration 

Vit.D concentration in the serum was estimated 

by utilizing diagnostic kits prepared from 

Germany Immunodiagnostic systems (ids) 

company by ELISA technique [8]. 

2.5.3 Assessment of Insulin Concentration 

Insulin hormone concentration in the serum was 

estimated by utilizing Enzyme Linked 

Immunosorbent Assay (ELISA) kit according to 

IBL company from Hamburg, Germany [9]. 

2.5.4 Assessment of Lipid profile 

Concentration 

Lipid profile in the serum were estimated by 

using laboratory kits (Bio Systems, Spain) to 

measure: Total cholesterol (TC), Triacylglycerol 

(TAG), Low density lipoprotein cholesterol 

(LDL-C) and High-density lipoprotein 

cholesterol (HDL-C).[10]  

2.5.5 Assessment of FBG and HOMA-IR 

Fasting blood glucose (FBG) concentration in 

serum was estimated by using enzymatic 

colorimetric method (GOD-POD). 

HOMA-IR was utilized as an insulin resistance 

index and estimated by the following 

homeostasis model assessment (HOMA-IR) 

formula. 

The constant 405 must be replaced by 22.5 if 

glucose is expressed in S.I. units. 

(HOMA-IR) = [fasting insulin (μU/ml) × 

fasting glucose 

(The constant 405 must be replaced by 22.5 if 

glucose is expressed in S.I. units) [9]. 

2.6 Statistical Analysis 

Statistical analysis of all data was performed 

using SPSS version 20. The continuous 

Variables were presented as (Mean ± SE). The 

one-way-ANOVA is utilized to evaluates if there 

are statically significant. A p-value (P ≤ 0.05) 

was considered statistically significant. Results 

The results showed a significant increase 

(p<0.05) in each BMI, weight, fat, muscle, 

protein, FBG, Insulin, HOMA-IR, TC, TG and 

HDL of obese group, While, the results showed 

decrease in each GH, Vit D and LDL in 

compared to control group. 

The results showed a significant decrease 

(p<0.05) in each BMI, weight, fat, FBG, Insulin, 

HOMA-IR, TC, TG and HDL of obese group, 

While, the results showed increase in each GH, 

Vit D, Muscles, Protein and LDL a month after 

the application of the diet with the exercise 

system, in compared to results in same group 

before a month from the application of the diet 

with the exercise system. 

 

 

 

 

 

 

 

 

 

 

 



  

 

  

Tikrit Journal of Pure Science Vol. 29 (6) 2024 

 https://doi.org/10.25130/tjps.v29i6.1675   
 

05 

Tables 2: show Mean ±SE of studied parameters of obese group after and before apply the diet 

and exercise program 
 

Parameters 

Mean ± SE  

P-value Control Group Obese Group 

After Month Before Month 

Age 25.95±0.34 26.05±0.46 25.57±0.46 NS 

BMI 24.4±0.48 38.79±0.65 35.45±0.23 0.0001* 

High(cm) 172.87±0.21 173.67±0.21 173.67±0.21 NS 

Weight(kg) 72.98±0.71 115.05±0.36 108.82±0.87 0.0001* 

Muscles(kg) 39.01±0.28 41.11±0.62 43.95±1.09 0.0006* 

Fat(kg) 18.15±0.83 25.43±0.41 20.98±0.87 0.0001* 

Protein(kg) 14.08±1.06 9.53±0.65 12.03±0.92 0.0003* 

Vit D (ng/ml( 33.20±0.03 18.33±0.23 20.43±1.09 0.0009* 

FBG (mg/dl) 92.05±1.06 111.0±1.01 97.01±1.23 0.0007* 

Insulin (μU/ml) 6.01±0.82 18.48±0.87 15.93±0.25 0.0003* 

HOMA-IR 3.25±0.44 4.75±1.09 3.01±0.82 0.0006* 

TC (mg/dl) 175.01±0.51 191.1±0.35 169.7±1.01 0.0001* 

TG (mg/dl) 133.04±0.57 197.2±0.24 177.01±0.08 0.0007* 

HDL-C (mg/dl) 56.11±0.81 33.4±0.43 38.75±1.01 0.0009* 

LDL-C (mg/dl) 74.70±0.21 105.1±1.02 92.09±0.16 0.0004* 

*Highly Significant difference between means at 0.05 level. 

Discussion 

The purpose of the study was to demonstrate that 

a healthy diet combined with an exercise 

program promotes weight loss and increases the 

health of obese individuals.  

Obesity is a complex, chronic disease defined by 

excessive fatty deposits in the body that can 

harm health. At the present time, a very large 

percentage of the world’s population suffers 

from obesity, including children and adolescents, 

which results in many diseases [11].  

In obese group there is significant 

hyperinsulinemia and hyperglycemia as 

compared to normal control group (Table 2), IR 

in obese persons leads to a lessened clearance of 

blood glucose beside an increased in hepatic 

glucose output, both combining to result in 

elevated blood glucose this is referred to as the 

adipoinsulin axis [12].  

The results showed decrease in GH levels in 

obese group before followed diet and exercise 

program compared to healthy group (Table 2), 

this reduction in GH in obesity can be 

illuminated thru three mechanisms: First: a 

reduction in GH-releasing hormone (GHRH) 

release from hypothalamus or an rise in 

somatostatin action from the hypothalamus also 

[13]. Second: reduced responsiveness of 

pituitary somatotrophs. Third: a disturbance of 

the peripheral signs at either the pituitary gland 

or the hypothalamic level [14]. 

As the main role of growth hormone is known in 

regulating physical growth, it exerts other 

metabolic effects that include: increasing the rate 

of protein synthesis in all cells of the body, 

stimulating the breakdown of fat to generate 

energy, reducing the rate of glucose use 

throughout the body, and also increasing muscle 

mass through sarcomere hypertrophy. Increases 

protein production [15]. 

The amount of body fat is directly related to the 

production of growth hormone. People with high 

levels of body fat (especially abdomen fat) are 

more likely to have impaired growth hormone 
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production. This is consistent with the results 

obtained in the study. 

GH (like insulin) is crucial in adapting the using 

of calories to the quantity of consumed food, 

stimulating anabolism when caloric supply 

overrides demand, and catabolism in the reverse 

state. 

Low levels of growth hormone in people 

suffering from obesity lead to decreased 

lipolysis, which represents one of the functions 

of growth hormone. Moreover, insulin resistance 

and high level of insulin (hyperinsulinemia) 

noticed in obesity cause insulin encouraged 

antilipolytic activities, this agreement with our 

result (table 2). 

Our results showed a significant increase in 

growth hormone levels after applying both 

healthy diet and exercise program on obese 

individuals (Table 2). 

In pervious study [16] mentioned that GH has 

been effectively stimulated in obese subjects by 

together aerobic and resistance workout of the 

right strength and time span . 

In our research, growth hormone was stimulated 

in obese people through structured exercise with 

a healthy high-protein diet over a period of 4 

weeks (table 2). 

GH regulates energy metabolism, decreases 

entire fat mass and belly fat mass, this is what 

was obtained from our results, so, increasing 

pulsatile GH response might be a therapeutic 

target, it was achieved over our study and this 

inagreement with study by [17]. 

Obesity is associated with hyperglycemia 

because of impairment in glucose uptake in the 

muscle and liver addition to IR with diminished 

antilipolytic effect of insulin that increase 

hepatic cholesterol formation and decreased 

HDL-C can result in significant rise in TAG, 

TC, LDL-C, and significant diminution in HDL-

C in obese group paralleled to control (Table 2), 

the results in agreement with Zhang and his 

colleagues [18].  

The current food environment facilitates the 

spread of unhealthy eating habits and lack of 

physical activity, thus leading to weight gain and 

obesity. The diet system of inhabitants has 

become identified by high-rise energy density, in 

which foods rich in fiber have been replaced by 

products rich in fat and sugars, with a high level 

of processing, all of them ultimately lead to 

weight gain [19].  

Diets with in elevation in saturated fats are 

related with raised white adipose tissue 

deposition, metabolic disease and inflammation. 

In dissimilarity, diets with high monounsaturated 

fatty acids and polyunsaturated fatty acids have 

been revealed to have anti-inflammatory 

properties and promote a lean healthy phenotype 

[20]. 

Through diet that was designed, these types of 

fats were included to maintain a healthy brain as 

well in addition to losing weight in a healthy 

way. 

After followed diet and exercise programs, our 

results showed positive change in each of 

weight, BMI, fat, protein and muscles in obese 

group when compared the results before 

followed the diet and exercise program, it is well 

known that the important effect of these changes 

is due to caloric restriction, but exercise had a 

major role in decreasing weight. This is because 
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the study group was very regular in exercising 

with the diet system. 

Lack of physical activity combined with an 

unhealthy diet leads to many health and 

psychological problems, including: the risk of 

obesity, cardiovascular disease, metabolic 

syndrome, diabetes, depression, dissatisfaction 

and low self-esteem. On the other hand, even a 

small amount of physical activity will help 

improve people’s health, including mental and 

physical health, reduce stress, and raise the 

hormone dopamine and make them happy [21]. 

As showed in our results (table 2) there was 

significantly increase in GH levels after 

followed exercise program, this is consistent 

with older results by Pranoto et al., [22] which 

indicated that resistance workout retaining high-

volume, whole-body training might be potent 

mechanism for helping increase GH levels, thus 

decreasing adiposity and stimulating muscle 

mass in obese persons. 

Weight loss with workout is an significant health 

metric to stimulate changes in body health. 

Weight loss might be particularly vital to 

maximize the developments in insulin sensitivity 

and lipid adaptations when joined the aerobic 

exercise with resistance exercise, these are the 

results we reached through our research [23]. 

Diet and exercise produce favorable changes in 

lipid profile. It was clearly confirmed that a 

healthy diet leads to improvement in 

Anthropometric Measures in the obese group. In 

addition to an increase in vitamin D3 through the 

type of foods that were included in the diet that 

was designed during this study when compared 

with Vit D3 before following a healthy diet [24]. 

Conclusion  

The basic factors that increase control over food 

behavior and physical activity are increasing 

awareness and level of knowledge about the 

principles of following a healthy lifestyle for a 

longer disease-free life. Better results were 

achieved in terms of weight loss, improved 

lifestyle, and greater activity in a healthy way 

through a diet designed by the researcher under 

medical supervision with an exercise program. 

Conflict of interests: There wasn't 

conflicts of interest. 

Sources of funding: This research did 

not receive any specific grant from funding 

agencies in the public, commercial, or not-for-

profit sectors. 
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Designed by me 

Note 

Drink enough water and fluids (8-12) glass a day 

Do not add too much spice and salt in your food 

Have your food in slowly and consciously 

 

Week Home Workout Plan 

 Sunday Monday Tuesday Wednesday Thursday Friday 

S
atu

rd
ay

 R
est 

 

W
eek

1
 

Walking 

Core Workout 

Cardio 20-

25min 

Walking 

Upper body 

workout 

Cardio20-

25min 

Walking 

Lower body 

workout 

Cardio 20-

25min 

Walking 

Core 

Workout 

Cardio 20-

25min 

Walking 

Upper body 

workout 

Cardio 20-

25min 

Walking 

Lower body 

workout 

Cardio 20-

25min 

W
eek

2
 

Walking 

Core Workout 

Cardio 30min 

Walking 

Upper body 

workout 

Cardio 

30min 

Walking 

Lower body 

workout 

Cardio 

30min 

Walking 

Core 

Workout 

Cardio 

30min 

Walking 

Upper body 

workout 

Cardio 

30min 

Walking 

Lower body 

workout 

Cardio 

30min 

W
eek

3
 

Walking 

Core Workout 

Cardio 30-

35min 

Walking 

Upper body 

workout 

Cardio30-

35min 

Walking 

Lower body 

workout 

Cardio 30-

35min 

Walking 

Core 

Workout 

Cardio 30-

35min 

Walking 

Upper body 

workout 

Cardio30-

35min 

Walking 

Lower body 

workout 

Cardio 30-

35min 

W
eek

4
 

Walking 

Core Workout 

Cardio 40-

45min 

Walking 

Upper body 

workout 

Cardio40-

45min 

Walking 

Lower body 

workout 

Cardio 20-

25min 

Walking 

Core 

Workout 

Cardio 40-

45min 

Walking 

Upper body 

workout 

Cardio40-

45min 

Walking 

Lower body 

workout 

Cardio 40-

55min 
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