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ABSTRACT 
Objectives: Obesity is linked to numerous severe health conditions, including type 2 diabetes mellitus, heart 
disease, hypertension, and stroke. This study aimed to compare metabolic parameters and anthropometric meas-
urements between male and female patients with obesity to identify gender-based differences in obesity-related 
health markers. 
Methods: This prospective study enrolled 393 obese patients (52 male, 341 female) from an outpatient clinic. 
After an overnight fast (8-10 hours), blood samples were collected to assess a range of parameters: complete 
blood count, fasting blood glucose, insulin, Hemoglobin A1c (HbA1c), Aspartate aminotransferase (AST), 
Alanine aminotransferase (ALT), Thyroid-stimulating hormone (TSH), total cholesterol, triglycerides, Low-
density lipoprotein (LDL), High-density lipoprotein (HDL), 25-hydroxy vitamin D3 (25OHD3), ferritin, iron, 
and vitamin B12. Homeostatic Model Assessment of Insulin Resistance (HOMA-IR) and Body Mass Index 
(BMI) were calculated, while soft lean mass (SLM) and percent body fat (PBF) were also analyzed.  
Results: Males with obesity had significantly higher levels of insulin, HOMA-IR, 25OHD3, ferritin, iron, he-
moglobin, hematocrit, urea, and ALT compared to females (P<0.05 for all). Conversely, males had lower HDL 
and platelet levels (P<0.05). The prevalence of thyroid disease was significantly higher in females (P=0.027). 
Conclusions: Thyroid disease prevalence was significantly higher in females compared to males. Additionally, 
metabolic parameters such as insulin, HOMA-IR, and urea were elevated in females, while HDL and platelet 
levels were lower in males.  
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 T he obesity pandemic is expanding globally at 

an accelerating rate, affecting not only adults 
but also children and adolescents, irrespec-

tive of socioeconomic status. It is recognized as a sig-
nificant health issue that strains healthcare systems 
and increases costs at every level [1]. According to a 
World Health Organization (WHO) report, it is esti-
mated that 1 billion people worldwide will suffer from 

obesity by 2030, with one out of every five women 
and one out of every seven men [2]. The World Obe-
sity Federation (WOF) forecasts that by 2035, 1.9 bil-
lion people will be obese, equating to one in four 
individuals [3]. Childhood obesity is expected to in-
crease by 100%, and the global economic burden of 
obesity will reach 4.32 trillion dollars in the next 
decade [4].  
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      This issue is also significant in our country, where 
24.8% of women are obese, and 30.4% are classified 
as pre-obese. The obesity rate in men is 17.3%, with 
39.7% in the pre-obese category [5]. Socioeconomic 
status, age, and gender are key factors contributing to 
the rise of obesity and related diseases.  
      In insulin resistance, the pancreas continues to 
produce and secrete insulin, but target cells fail to re-
spond adequately to blood insulin concentrations [6]. 
This resistance primarily affects the liver, muscles, and 
adipose tissue, and is a common complication of obe-
sity, forming a major criterion for metabolic syndrome 
[7]. Despite many studies aiming to clarify the mech-
anisms of insulin resistance, its exact etiology remains 
unclear. However, low-grade chronic inflammation in 
adipose tissue is believed to be a primary cause in the 
early stages of insulin resistance development [6-7]. 
Elevated C-reactive protein CRP) levels are used clin-
ically to detect inflammation, and deactivating the ge-
netic structures affecting insulin function has been 
shown to reduce inflammation and improve glucose 
metabolism. Inflammation in adipose tissue decreases 
as circulating insulin levels drop. Insulin resistance is 
present in 90% of patients with Type 2 Diabetes Mel-
litus (T2DM), and the risk of cardiovascular disease 
is doubled in these patients [8].  
      Obesity is associated with numerous severe dis-
eases, including T2DM, heart disease, hypertension, 
and stroke. A weight gain of 6-8 kg doubles the risk 
of developing T2DM compared to individuals who do 
not gain weight. Additionally, obesity is linked to sev-
eral types of cancer (breast, endometrial, prostate, 
colon, and gallbladder), hypoxia, sleep apnea, hernias, 
and arthritis. Obesity-related disorders include insulin 
resistance (T2DM), lipoprotein metabolism disorders, 
cardiovascular issues (low high-density lipoprotein 
[HDL], hypertriglyceridemia, increased low-density 
lipoprotein [LDL], fibrinolytic anomalies, 
atherothrombosclerosis), hypertension (metabolic syn-
drome), and gastrointestinal disorders (reflux 
esophagitis, hiatal hernia, gallstones, hepatosteatosis, 
and steatohepatitis) [9].  
      The most effective long-term strategy for manag-
ing T2DM is weight loss. However, certain medica-
tions and physiological factors in the hypothalamus 
cause patients to regain weight, reducing feelings of 
satiety and increasing hunger. Early treatment of in-
sulin resistance and reducing Body Mass Index (BMI) 

to near-normal levels can help prevent the progression 
of diabetes [10].  
      This study aims to provide a descriptive compar-
ison of metabolic parameters and anthropometric 
measurements, such as BMI, Soft Lean Mass (SLM), 
and Percent Body Fat (PBF), with respect to gender. 
 
 
METHODS 
 
This prospective study enrolled 393 patients (52 male, 
341 female) diagnosed with obesity at our institution's 
outpatient clinic. All procedures were conducted in ac-
cordance with the ethical standards of the responsible 
committee on human experimentation (both institu-
tional and national) and in line with the Helsinki Dec-
laration of 1975, as revised in 2008. Ethical approval 
was obtained from our institution's ethics committee 
(protocol number 2021/514/208/11), and informed 
consent was secured from all participants.  
      Baseline demographic information, including age, 
gender, and treatment regimens, was obtained from 
hospital records. After an 8-10 hour fasting period, 
blood samples were collected to assess complete blood 
count, fasting blood glucose, insulin, Hemoglobulin 
A1c (HbA1c), Aspartate aminotransferase (AST), Ala-
nine aminotransferase (ALT), Thyroid-stimulating 
hormone (TSH), total cholesterol, triglycerides, LDL, 
HDL, 25-hydroxy vitamin D3 (25OHD3), ferritin, 
iron, and vitamin B12. Homeostatic Model Assess-
ment of Insulin Resistance (HOMA-IR) was calcu-
lated using the formula: fasting blood glucose (mg/dL) 
× insulin (µIU/mL) / 405. BMI was calculated 
(kg/m²), and additional anthropometric measurements, 
such as SLM and PBF, were assessed using the Tanita 
MC-580 body composition analyzer (TANITA, MC-
580, Japan).  
      Patients with a BMI > 30 kg/m² were included in 
the study, while individuals under 18 or over 80 years 
of age, pregnant women, and those who had under-
gone gastrointestinal obesity surgery were excluded. 
 
Statistical Analysis  
      Patient data collected within the scope of the study 
were analyzed with the IBM Statistical Package for 
the Social Sciences (SPSS) for Windows 26.0 (IBM 
Corp., Armonk, NY) package program. Frequency and 
percentage for categorical data and mean and standard 

379      The European Research Journal   Volume 11   Issue 2   March 2025



Eur Res J. 2025;11(2):378-386 Tuna et al

deviation for continuous data were given as descrip-
tive values. The distribution of the data was cheched 
using the Kolmogorov-Smirnov test. Parameters with 
normal distrıbution were presentedas mean and stan-
dard deviation, while those with non-parametric dis-
tribution were expressed as median and interquartile 
range. Categorical parameters were reported as count 
and percentage. AP <0.05 was accepted as significant. 
For comparisons between groups, the “Independent 
Sample T–test” was used for two groups, and the 
“Pearson Chi-Square Test” was used to compare cat-
egorical variables. The results were considered statis-
tically significant when the P-value was less than 0.05. 

RESULTS 
 
A total of 393 patients (52 male, 341 female) were en-
rolled in this prospective study. The general character-
istics of the patients are shown in Table 1. The gender 
distribution was 86.8% female and 13.2% male. Male 
patients had significantly lower PBF levels, but sig-
nificantly higher SLM and waist/hip ratios compared 
to females (P<0.001, P=0.004 and P<0.001, respec-
tively). The distribution of diseases we detected to-
gether with obesity in patients are shown in Table 2. 
The prevalence of thyroid diseases was significantly 
higher in females than in males (P=0.027). There was 
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also a significant difference in the nutritional habits be-
tween the gender groups (P<0.001). The frequency of 
comorbidities according to gender is shown in Fig. 1. 
      Insulin, HOMA, 25OHD3, ferritin, iron, hemoglo-
bin, hematocrit, urea, and ALT levels were signifi-
cantly higher in males, while HDL and platelet levels 
were lower compared to females (P=0.003, P=0.007, 
P=0.022, P<0.001, P=0.007, P<0.001, P<0.001, 

P=0.042, P=0.004, P<0.001 and P=0.004, respec-
tively). Additionally, insulin, HOMA-IR, ferritin, cre-
atinine, ALT, and hemoglobulin levels were higher in 
males, while iron and hematoctit levels were normal, 
with higher rates of high HDL and low HDL in males 
than in females (P=0.021, P=0.029, P=0.023, P<0.001, 
P=0.001, P=0.007, P<0.001, P=0.012 and P=0.016, re-
spectively). Laboratory results are shown in Table 3.  
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DISCUSSION 
 
The World Health Organization (WHO) European Re-
gional Obesity Report (2022) highlighted that Turkey 
has the highest rate of overweight and obesity among 
all European countries. The obesity rate in Turkey 
stands at 32.1%, compared to the European average of 
23.3%. Furthermore, the rate of obesity in Turkish 
women is 39.2%, higher than the European average of 
24.5%, and the rate in men is 24.4%, higher than the 
European male average of 21.8% [2]. In line with 
these statistics, our study demonstrated a gender dis-
tribution of 86.8% female and 13.2% male, consistent 
with the higher prevalence of obesity in women as re-
ported in the literature.  

      Obesity has evolved into a complex issue influ-
enced by biological, genetic, and environmental fac-
tors. Recent studies suggest that obesity is not merely 
the result of personal lifestyle choices, but a biological 
condition that stems from dysfunction within fatty tis-
sue. The dysregulation of adipose tissue contributes to 
chronic low-grade inflammation, a primary mecha-
nism in the development of insulin resistance (IR). 
Obesity, through inflammatory cytokines and meta-
bolic disruptions, leads to insulin resistance, which is 
strongly associated with a variety of comorbidities 
such as diabetes, hypertension, heart disease, stroke, 
and certain cancers [5]. Early identification of insulin 
resistance and achieving a normal BMI can help pre-
vent the onset of diabetes [11]. 
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Fig. 1. Tabulated list of diseases according to frequency. 
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      Adipose tissue, particularly visceral fat, plays a 
key role in the clinical manifestation of obesity-related 
diseases. Visceral fat is more closely linked to insulin 
resistance, cardiovascular risk, and metabolic disor-
ders than subcutaneous fat. In our study, males had 
significantly lower PBF and higher SLM and waist/hip 
ratios compared to females. This finding supports the 
idea that male and female adipose tissue distributions 
differ, with males generally having more visceral fat, 
which is more detrimental to metabolic health. Vis-
ceral fat cells, especially macrophages and immune 
cells, secrete inflammatory cytokines and adipokines, 
which in turn modulate immune responses and con-
tribute to obesity-related diseases [12].  

      The persistent inflammation associated with hy-
pertrophic adipose tissue leads to impaired insulin sen-
sitivity, increased circulating free fatty acids, and 
dysfunctional fat storage in organs such as the liver 
and pancreas. This condition, characterized by ele-
vated CRP and other inflammatory markers, further 
exacerbates metabolic dysfunction. [13, 14].  
      Our findings showed that insulin, HOMA, ferritin, 
iron, hemoglobin, hematocrit, and ALT levels were 
significantly higher in males, while HDL and platelet 
levels were lower than in females. Additionally, male 
patients exhibited higher rates of insulin resistance 
(HOMA-IR) and ferritin, creatinine, ALT, and hemo-
globin. These findings suggest that male obesity is as-
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sociated with more severe metabolic disturbances 
compared to female obesity. The blunted leptin re-
sponse and the hyperleptinemia observed in obesity 
further complicate the regulation of energy balance, 
increasing the difficulty in managing obesity and its 
comorbidities [15].  
      Long-term management of T2DM heavily relies 
on weight loss, yet the weight-increasing effect of 
some medications and the physiological pressure ex-
erted by the hypothalamus makes it challenging to 
maintain weight loss over time. This leads to a cycle 
of hunger and satiety that undermines the effectiveness 
of weight management strategies [16]. The risk of de-
veloping T2DM increases with each kilogram of 
weight gain, and the presence of insulin resistance in 
90% of T2DM patients doubles the risk of cardiovas-
cular disease [17].  
      The Framingham Study has shown that obesity 
leads to a shorter life expectancy, with obese women 
and men living 5.8 and 7.1 years less, respectively, 
than their non-obese counterparts [18]. Furthermore, 
obesity significantly increases the risk of hypertension 
and ischemic heart disease. The Framingham and 
Nurses Health Studies also showed that obesity in-
creases the risk of both fatal and nonfatal myocardial 
infarction [18-20]. This reinforces the critical need for 
early intervention in managing obesity to prevent car-
diovascular diseases and improve long-term health 
outcomes.  
      A meta-analysis by Guh et al. [21] also high-
lighted that the relative risks for conditions like T2DM 
and coronary artery disease (CAD) are higher in obese 
patients compared to those who are overweight. While 
some studies, such as those by Faeh et al. [23] and Chu 
et al. [24], report lower cut points for obesity-related 
comorbidities in different populations, the overall as-
sociation between obesity and comorbidities is well-
established across various ethnic groups.  
      The relationship between obesity and hyperten-
sion is influenced by sex, as demonstrated by a large 
cohort study evaluating the incidence of hypertension 
in Japanese adults with obesity. The study found that 
female patients had a greater risk of developing hy-
pertension compared to males with similar BMI val-
ues. This supports the notion that women may be more 
vulnerable to certain obesity-related comorbidities, 
such as hypertension, than men. This finding is con-
sistent with our study, where females exhibited a 

higher prevalence of thyroid diseases and other obe-
sity-related complications, reinforcing the need for 
gender-specific interventions in the management of 
obesity and its associated health risks [25].  
      National Health and Nutrition Examination Sur-
vey (NHANES I, II, III) studies also support this data, 
with findings suggesting that the risk of developing 
Type 2 diabetes is significantly higher in individuals 
with high BMI. Specifically, the age-adjusted relative 
risk of developing diabetes was reported to be 100 
times higher in women with a BMI >35 kg/m² com-
pared to women with a BMI <22.4 kg/m² over 14 
years. Similarly, the relative risk was 50.7 times higher 
in men with a BMI ≥35 kg/m² compared to those with 
a BMI <23 kg/m². Furthermore, the Framingham 
Heart Study found that the risk of heart failure was 
doubled in obese individuals, emphasizing the serious 
long-term consequences of obesity on cardiovascular 
health [19, 20].  
      In our study, we observed a significantly higher 
rate of thyroid disease in females compared to males, 
consistent with previous literature indicating that obe-
sity is associated with various endocrine disorders. 
Additionally, the metabolic consequences of obesity, 
including its effect on cardiovascular risk, highlight 
the need for early intervention to prevent the onset of 
complications such as diabetes, hypertension, and car-
diovascular disease [26]. In Turkey, obesity-related 
diseases, particularly ischemic heart disease and dia-
betes, contribute to a substantial burden on healthcare, 
with 57,143 deaths annually attributed to obesity-re-
lated conditions [27]. 
 
 
CONCLUSION 
 
This study reveals significant gender differences in 
obesity-related health risks, with women showing 
higher thyroid disease prevalence and men experienc-
ing more severe metabolic disturbances. Obesity is 
strongly linked to increased risks of Type 2 diabetes, 
cardiovascular disease, and hypertension. Given 
Turkey's high obesity rates, particularly among 
women, urgent action is needed to address these health 
threats and prevent long-term complications.  
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