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Abstract

Introduction: Obesity can lead to various health problems, inc-
luding endocrine diseases. This study examines endocrine issues in 
patients with obesity and morbid obesity.

Aim: The aim was to evaluate the changes that occur as the se-
verity of obesity increases.

Methods: The study was single-center and cross-sectional. The 
study involved 139 patients (age ≥18 ) randomly selected from 
the obesity outpatient clinic. Sixty-eight participants with obesity 
(BMI=30-34,9), and 71 with severe obesity (bmı≥35).

Results: The study included 139 participants. The groups of obe-
sity and severe obesity were different regarding age (p=0.005). The 
groups were similar in terms of gender (p=0.912). There was a sig-
nificant difference between the groups regarding education level 
(p=0.027). There was a significant difference in hypertension bet-
ween two groups in patients aged between 31 and 50 (p=0.003).

Conclusion: Obesity severity increases hypertension in patients 
aged 31-50, while diabetes increases with obesity severity in tho-
se over 50.

Keywords: Obesity; Severe obesity; Nutrition; Endocrine disor-
ders; DieteticsIntroductıon

Obesity is associated with serious health risks. Severe obe-
sity further increases the risk of obesity-related complications, 
such as coronary heart disease and end-stage renal disease [1]. 
The goal of obesity management is to improve health. Sustai-
ned weight loss of more than 10% overall bodyweight impro-
ves many of the complications associated with obesity (eg, pre-
vention and control of type 2 diabetes, hypertension, fatty li-
ver disease, and obstructive sleep apnoea) and quality of life 
[2]. The prevalence of obesity increased in adults <50 years in 
2009-2014. This increase was most pronounced for severe obe-
sity [3].

Severe obesity among children and adolescents has emer-
ged as a public health concern in multiple places around the 
world. The recently published review of severe obesity among 
primary schoolchildren in 21 European countries is an impor-
tant resource for both clinicians and investigators. The preva-
lence of severe obesity varied significantly between countries, 
ranging from 1.0% in Swedish and Moldovan children to 5.5% in 
Maltese children [4]. About 650 million adults and 340 million 
children and adolescents suffer from obesity worldwide. Obe-
sity is more prevalent among women and older persons than 
among men and young population [5].

Methods

The study was single center, a cross-sectional study and was 
completed over a period of 6 months, starting from Decem-
ber 2014. Ethics committee approval was obtained before the 
study. Anthropometric measurements were taken from the pa-
tients who were selected for the research study. This was done 
after they filled out the questionnaires at the obesity polyclinic 
in a hospital located in the Izmir Region of Turkey. Demograp-
hic characteristics were collected, and height and weight were 
measured to diagnose obesity according to WHO criteria. Labo-
ratory tests were conducted to evaluate endocrine findings in 
obesity and morbid obesity with the help of statistical methods.

The study involved 139 patients (males/females aged 18 or 
older) randomly selected from the obesity outpatient clinic. 
Exclusion criteria included having a Body Mass Index (BMI) less 
than 30.

Statıstıcal Analysis

The SPSS17 package program was used for all the analy-
ses. Categorical variables were presented with frequencies and 
percentages. The relationship between variables was assessed 
using Chi-square and Fisher Exact Test. The research was con-
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ducted with a 95% confidence level, and a p-value of less than 
0.05 was considered statistically significant.

Results

In the study, a total of 139 people were included. Out of all 
the participants, 24 people (17.3%) were 30 years old or youn-
ger, 61 people (43.8%) were between 31 and 50 years old, and 
54 people (38.9%) were over 50 years old. Among the group of 
participants with obesity, there were 17 people (25%) aged 30 
or below, 33 people (48.5%) aged between 31 and 50 years, and 
18 people (26.5%) over 50 years old. In the group of severe obe-
sity, there were 7 people (9.9%) aged 30 or below, 28 people 
(39.4%) aged between 31 and 50 years, and 36 people (50.7%) 
over 50 years old. Both groups were found to be different in 
terms of age (p=0.005).

In this study, 84.2% (n:117) of the participants were women. 
Both groups with obesity and severe obesity showed a similar 
gender distribution, with 83.8% and 84.5% women, respectively 
(p=0.912).

The study found that 70.5% of participants had an education 
level below high school, while 29.5% had a high school level or 
above. Among those with obesity, 61.8% had a high school level 
or above, while 78.9% of those with severe obesity had a high 
school level or above. The study found a significant difference 
between the two groups regarding education level (p=0.027). 
These data are shown in Table 2.

The study found that as the severity of obesity increased, the 
diagnosis of hypertension also increased significantly (p=0.003) 
in the group of age between 31-50. Among the participants with 
obesity, 12.1% had hypertension, while among those with seve-
re obesity, 46.4% had hypertension (Table 3). However, there 
However, no statistically significant results were found for di-
seases such as diabetes, thyroid, urinary tract, heart diseases, 
hypercolesterolemia or anemia.

There were 3 (16.7%) participants with diabetes in the obe-
sity group over the age of 50 and 19 (52.8%) participants with 
diabetes in the group of participants with severe obesity. Over 
the age of 50, diabetes increased as the severity of obesity inc-
reased (p=0.011) (Shown in Graphic 1).

In the obesity group, no patients had pretibial edema (PA) 
positive. However, in the severe obesity group, 5 (17.9%) pa-
tients had PA positive, while 23 (82.1%) patients had no PA. As 
the participants' obesity severity increased in the 31-50 age 
group, PA also increased significantly (p=0.017). 

Out of the patients with obesity, 13 of them (39.9%) did not 
show any signs of insulin resistance, as indicated by HOMA-IR 
<2.5. Conversely, 20 patients (60.6%) had insulin resistance 

Graphic 1: Comparison of diabetes diagnosis in participants >50 
years of age with obesity and severe obesity.

Table 1: Criteria of obesity and comorbidities [6].
WHO Classification BMI (kg/m² ) Risk of comorbidities

Underweight <18.50
Normal Range 18.50 – 24.9
Overweight 25-29.9
Obese ≥30
Class 1 30.0-34.9 Moderate
Class 2 35.0 – 39.9 Severe
Class 3 ≥40 Very severe

Table 2: Demographic characteristics of individuals.
Descriptive
Information

TOTAL
(n =139)

OBESITY
(n =68)

SEVERE OBESITY
(n =71) p

n % n % n %

Age

≤30 24 17.3 17 25.0 7 9.9

0.00531-50 61 43.8 33 48.5 28 39.4

>50 54 38.9 18 26.5 36 50.7

Gender

Female 117 84.2 57 83.8 60 84.5
0.912

Male 22 15.8 11th 16.2 11th 15.5

Education Status

Under High 
School

98 70.5 42 61.8 56 78.9
0.027

High School and 
Above

41 29.5 26 38.2 15 21.1

Operating Status

Working 33 23.7 20 29.4 13 18.3

0.160Not Working 83 59.7 40 58.8 43 60.6

Retired 23 16.5 8 11.8 15 21.1

Marital Status

Married 111 79.9 54 79.4 57 80.3
0.898

Single 28 20.1 14 20.6 14 19.7
Table 3: Diseases in participants aged between 31-50.
Age Between 
31-50 (N=61)

With Obesity (N=33)
Severe With Obesity 

(N=28)
P

Current  
Diseases

N % N %

Hypertension

Yes 4 12.1 13 46.4
0.003

No 29 87.9 15 53.6

Diabetes

Yes 2 6.1 3 10.7
0.653

No 31 93.9 25 89.3

Thyroid Dis-
eases

Yes 6 18.2 5 17.9
0.974

No 27 81.8 23 82.1

Urinary Tract 
Diseases

Yes 12 36.4 6 21.4
0.202

No 21 63.6 22 78.6

Heart Diseases

Yes 1 3.0 2 7.1
0.589

No 32 97.0 26 92.9

Hypercholester-
olemia

Yes 12 36.4 10 35.7
0.958

No 21 63.6 18 64.3

Anemia

Yes 15 45.5 8 28.6
0.175

No 18 54.5 20 71.4
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(HOMA-IR≥2.5). In the case of patients with severe obesity, 24 
of them (85.7%) had insulin resistance. There was a significant 
increase in insulin resistance as the severity of obesity increa-
sed (p=0.029). While no participants in the obesity group had a 
TSH level higher than 4.20, 21.4% of patients in the severe obe-
sity group did have elevated TSH levels. This difference was sta-
tistically significant (p=0.007). Table 4 shows these data.

Discussion

The World Health Organization has recognised obesity as a 
disease since 1948, and in 2021, the European Commission ca-
tegorised obesity as a chronic disease. Accordingly, obesity sho-
uld be referred to using the language of chronic diseases, with 
correct and established terminology and definitions. The langu-
age of chronic diseases is usually precise, accurate, and respect-
ful. However, despite the international recognition of obesity as 
a chronic disease, the language used to describe obesity is of-
ten inaccurate and sometimes not sufficiently respectful, which 
can contribute to the misunderstanding of obesity, encourage 
weight stigma, and lead to systemic bias. This may create bar-
riers and challenges to the treatment and management of pe-
ople living with obesity [7]. In this article, we chose to use the 
term "obesity" instead of labeling the participants as "obese."

Obesity is an alarmingly increasing global public health is-
sue. Several countries worldwide have witnessed a double or 
triple escalation in the prevalence of obesity in the last three 
decades, probably due to urbanization, sedentary lifestyle, and 
increase consumption of high-calorie processed food. The alar-
ming increase in childhood obesity foreshows a tremendous 
burden of chronic disease prevention in the future public he-
althcare systems worldwide. Obesity prevention is a critical fac-
tor in controlling Obesity-Related Non-Communicable Diseases 
(OR-NCDs), including diabetes, cardiovascular disease, stroke, 
hypertension, cancer, and psychological problems [8].

This study, in line with previous research, suggests that the 
likelihood of obesity rises with age. This could be because the 
body becomes less capable of expending the energy derived 
from food as we grow older. The basal metabolic rate decre-
ases with age, and the decrease in physical activity exacerba-
tes this. The study's obesity and severely obesity groups were 
heterogeneous regarding age (p=0.005). The incidence of obe-
sity begins to increase after the age of 30.Hemmingsson et al. 
Study in Sweden shows that there were similar increases in 
obesity across gender and age groups, people with low educa-
tion (vs high) and rural areas (vs urban) had a higher prevalen-
ce increase (both P<0.001) in obesity [9]. A positive correlati-
on was found between age and obesity frequency in the TOH-
TA study [10]. According to WHO report in May 2022, the state 
of the obesity pandemic in Europe, stating that 60% of citizens 
in the area of Europe with impaired BMI and obesity. The age-
standardized prevalence of obesity has increased from 4.6% in 
1980 to 14.0% in 2019 [11].

The study found that there was a significant difference in the 
prevalence of hypertension between the groups of obesity and 
severe obesity in people aged 31-50. As age and BMI increase 
in individuals with severe obesity, the risk of developing hyper-
tension also increases. Excess body weight is associated with 
an increased cardiovascular risk and earlier onset of cardiovas-
cular morbidity.1 It is well established that obesity is associa-
ted with activation of both the sympathetic nervous system and 
the renin–angiotensin system contributing to the emergence of 
hypertension.In Booth et al study, age-standardised hypertensi-
on prevalence was twice as high in morbid obesity (men 78.6% 
women 66.0%) compared with normal weight (men 37.3% wo-
men 29.4%). Hypertension treatment was more frequent (AOR 
1.75, 1.59–1.92) but hypertension control less frequent (AOR 
0.63, 0.59–0.69) in morbid obesity, with similar findings for se-
vere obesity [12].

In the study, the prevalence of obesity was higher in marri-

Table 4: Comparison of participants between the ages of 31-50 in 
terms of some clinical conditions and biochemical values.

Age Range: 31-50 (N=61)

Obesıty Group 
(N=33)

Severe Obesıty Group  
(N=28) P

N % N %

Blood Pressure Levels (Mmhg)

<120; <80 24 72.7 14 50.0

0.114120-139; 80-89 5 15.1 5 17.9

≥140; ≥90 4 12.1 9 32.1

Pretibial Edema

Positive 0 0.0 5 17.9
0.017

Negative 33 100.0 23 82.1

Hemoglobin (G/Dl)

<11 1 3.0 2 7.1
0.589

≥11 32 97.0 26 92.9

Fasting Plasma Glucose (G/Dl)

<100 23 69.7 16 57.1

0.266100-125 9 27.3 8 28.6

>125 1 3.0 4 14.3

Postprandial Plasma Glucose (G/Dl)

<140 28 84.8 22 78.6

0.490140-200 4 12.1 6 21.4

>200 1 3.0 0 0.0

Hba1c (%)

<5.7 21 63.6 12 42.9

0.1535.7-6.4 12 36.4 15 53.6

>6.4 0 0.0 1 3.6

HOMA-IR

<2.5 13 39.4 4 14.3
0.029

≥2.5 20 60.6 24 85.7

Cortisol (µg/Dl)

≤19.4 29 87.9 24 85.7
>0.999

>19.4 4 12.1 4 14.3

T4 (Mcg/Dl)

≤1.71 33 100.0 28 100.0
-

>1.71 0 0.0 0 0.0

TSH (Mu/Ml)

≤4.20 33 100.0 22 78.6
0.007

>4.20 0 0.0 6 21.4

Total Cholesterol (Mg/Dl)

≤239 25 75.7 21 75.0
0.945

>239 8 24.2 7 25.0

HDL-Cholesterol (Mg/Dl)

<40 6 18.2 3 10.7

0.41240-59 19 57.6 21 75.0

>59 8 24.2 4 14.3

LDL-Cholesterol (Mg/Dl)

<100 6 18.2 3 10.7

0.117100-129 16 48.5 8 28.6

>129 11 33.3 17 60.7
Abbreviations: HbA1c: glycated hemoglobin, HOMA-IR: Homeostatic Model 
Assessment of Insulin Resistance, T4: Thyroxine, TSH: Thyroid Stimulating 
Hormone, HDL: High-density lipoprotein, LDL: Low-density lipoprotein
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ed individuals than in single individuals. This observation is con-
sistent with previous research. The lower prevalence of obesity 
among single people could be attributed to the fact that they 
have not undergone pregnancy yet, their average age is lower, 
and this group is more concerned about maintaining a healthy 
weight. Similarly, Lee et al. found that married participants sho-
wed a higher prevalence of obesity and abdominal obesity than 
those in other marriage categories, except for widowed women 
in Korea [13]. Also, Alami et al. showed a high prevalence of 
overweight/obesity among women, government employees, 
and married individuals [14].

According to this study, there is a correlation between edu-
cation level and the severity of obesity. The study found that 
as education level increases, the severity of obesity decreases 
(p=0.027). It's possible that as individuals become more educa-
ted, they are more likely to have a healthier diet and pay more 
attention to their physical appearance, which could lead to a 
decrease in the frequency of obesity. In a study conducted by 
Chung and Kim in Korea, it was found that gender, education le-
vel, and age all had a significant association with the risk of obe-
sity. The association was stronger in women than in men. Addi-
tionally, education level was found to have a negative associati-
on with obesity risk in middle-aged individuals of both genders. 
However, the association became positive in old age, particu-
larly among highly educated women [15]. Stival et al. evaluated 
the prevalence and correlates of overweight and obesity in 12 
European countries between 2017 and 2018. Multilevel logistic 
random-effects analyses showed that the prevalence of obesity 
was related to higher age and lower level of education and soci-
oeconomic status [16].

This study found a significant difference in hypertension bet-
ween the obesity and severe obesity groups in patients aged 
between 31 and 50 (p=0.003). This supports the fact that the 
risk of developing hypertension increases in people with severe 
obesity, in advancing age, and increasing BMI. 

In this study, 21.4% of patients in the severe obesity group 
had elevated TSH levels, while no participants in the obesity 
group had a TSH level higher than 4.20. The difference was sta-
tistically significant (p=0.007).In Mele et al.'s study, there was a 
significant upward trend for TSH levels across incremental BMI 
classes in females, while the opposite trend was seen for fT4 le-
vels in males (p<0.0001 for both). Expectedly, TSH was associ-
ated with %FM and FFM (p<0,0001 for both). TSH and fT4 sho-
wed correlations with several metabolic variables, and both 
declined with aging (TSH, p<0.0001; fT4, p<0.01) [17].

None of the patients with obesity group in the study had PA. 
However, in the group of patients with severe obesity, 5 out of 
28 patients (17.9%) tested positive for PA. As the severity of 
obesity increased in the age group of 31-50, the prevalence of 
PA also significantly increased (p=0.017). Obesity can functio-
nally cause iliac vein and Inferior Vena Kava obstruction, resul-
ting in edema with all the cardiovascular disease stigmata wit-
hout identified infra-inguinal venous disease [18].

Conclusion

The study found that the obesity and severe obesity groups 
were similar in terms of gender. It also revealed that obesity be-
came more common as age increased. The prevalence of obe-
sity was higher among married individuals compared to single 
individuals. However, as the level of education increased, the 
severity of obesity decreased.​ This study found that as obesity 

severity increases, there is a significant rise in hypertension in 
patients aged 31-50.

The study has certain limitations. Owing to the small samp-
le size and the evaluation criteria for obesity, certain anthropo-
metric assessments such as waist and hip circumference, body 
fat ratio, and fat-free mass could not be measured. Therefore, 
there is a requirement for controlled randomized studies that 
can target larger groups.
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