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Abstract

Background: Overweight and obesity are major global health concerns that increase the risk of metabolic and endocrine

disorders.

Objectives: This study aimed to determine the prevalence of metabolic and endocrine disorders among individuals with

overweight or obesity.

Methods: This cross-sectional study included 916 adults with overweight or obesity who attended the obesity clinic at Shariati

Hospital between 2014 and 2022. Clinical and laboratory data were evaluated for metabolic syndrome, diabetes, thyroid

disorders, hyperlipidemia, vitamin D deficiency, and other endocrine abnormalities. Associations between obesity grades and
these conditions were assessed using chi-square and Fisher exact tests.

Results: Metabolic syndrome was present in 30.7% of participants, with prevalence increasing from 18.1% among participants

with overweight to 38.7% among those with grade 3 obesity (P < 0.001). The prevalence of diabetes increased significantly from

12.7% to 26.7% across these weight categories (P = 0.001). Hyperlipidemia affected 51.1% of participants, and vitamin D deficiency

was observed in 60%, with a higher prevalence among women. Hypothyroidism was more common in women than in men

(29.4% vs 13.6%), whereas hyperthyroidism affected 4.5% of women and 3.5% of men.

Conclusions: This study highlights the high prevalence of metabolic and endocrine disorders among individuals with

overweight or obesity, particularly metabolic syndrome, diabetes, hyperlipidemia, and thyroid dysfunction. These findings

underscore the need for targeted screening and management in obesity clinics. Further research is needed to investigate the

long-term effects of obesity on these disorders.
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1. Background

Overweight and obesity are major public health
challenges worldwide, with substantial implications for

individuals and governments. Obesity is a chronic,

multifactorial disease characterized by an imbalance
between energy intake and expenditure, resulting in

excessive accumulation of adipose tissue. Although
environmental and genetic factors influence obesity,

specific contributors can be identified in some individuals.

These include monogenic diseases, genetic syndromes,

iatrogenic procedures, physical immobilization, certain
medical conditions (e.g., hyperandrogenism in women,

hypoandrogenism in men, hypercortisolism, and
hypothyroidism), and medications. Overweight and

obesity are commonly diagnosed by measuring body mass

index (BMI) (1-3).
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The global prevalence of overweight and obesity has

increased in recent decades. The proportion of individuals

with a BMI of 25 kg/m2 or higher increased from 28.8% to
36.9% among men and from 29.8% to 38.0% among women

between 1980 and 2013 (4). According to the World Health
Organization (WHO), in 2024, 45% of adults had

overweight, including 16% of all adults who had obesity.

The global prevalence of adult obesity more than doubled
between 1990 and 2024 (5). Earlier estimates showed an

increase in the prevalence of adult obesity from 6.4% in
1980 to 12% in 2008 (6). In Iran, the reported prevalence of

overweight and obesity among adults ranged from 27.0% to

38.5% and from 12.6% to 25.9%, respectively (7).

Overweight and obesity are critical public health
concerns because they are associated with an increased risk

of several comorbidities, including type 2 diabetes

mellitus, hypertension, various cancers, cardiovascular
diseases, stroke, gallbladder disease, dyslipidemia,

osteoarthritis, chronic back pain, asthma, sleep apnea, and
other respiratory disorders (2, 8).

Research has identified several factors involved in the
pathophysiology of obesity, including metabolites,

cytokines, lipid metabolism, coagulation factors, insulin
resistance, and specific neural circuits involving

neurochemicals (9, 10). Metabolic disorders are both

comorbidities of obesity and contributors to its
pathogenesis.

2. Objectives

Given the increasing prevalence of overweight and

obesity and their associated morbidities, investigating the

pathophysiological mechanisms contributing to elevated
BMI may help identify effective therapeutic interventions.

The European Guidelines for Obesity Management in
Adults and the American Association of Clinical

Endocrinologists/American College of Endocrinology

Guidelines for Medical Care of Patients with Obesity
recommend evaluating metabolic disorders in individuals

with overweight or obesity using medical history and
biochemical testing (3, 11). Accordingly, this study aimed to

determine the prevalence of metabolic and endocrine
disorders in individuals with overweight or obesity.

3. Methods

3.1. Study Design

This cross-sectional study included adults with

overweight or obesity who attended the obesity clinic at
Shariati Hospital between 2014 and 2022. Clinical and

laboratory data were recorded in the obesity registry of the
Institute of Endocrinology and Metabolism Research

Center at Tehran University of Medical Sciences, which

included 1,021 patients. Patients younger than 18 years and

those with incomplete data were excluded, leaving 916
participants for analysis.

3.2. Definitions and Diagnostic Criteria

WHO BMI-based definitions were used to classify

overweight and obesity grades 1, 2, and 3. Overweight was

defined as a BMI of 25 to 29.9 kg/m2, and obesity as a BMI ≥

30 kg/m2. Obesity grades were classified as follows: grade 1,

BMI of 30 to 34.9 kg/m2; grade 2, BMI of 35 to 39.9 kg/m2; and

grade 3, BMI ≥ 40 kg/m2 (5).

Metabolic syndrome was defined using the National

Cholesterol Education Program Adult Treatment Panel III
criteria, with waist circumference thresholds based on

studies of Iranian individuals with overweight or obesity.

Metabolic syndrome was defined as the presence of 3 or
more of the following risk factors: 1) fasting glucose ≥ 100

mg/dL or treatment for elevated blood glucose; 2) high-
density lipoprotein (HDL) cholesterol < 40 mg/dL in men

or < 50 mg/dL in women, or treatment for low HDL

cholesterol; 3) triglycerides ≥ 150 mg/dL or treatment for
elevated triglycerides; 4) waist circumference ≥ 98 cm in

men or ≥ 84 cm in women; and 5) blood pressure ≥ 130/85
mm Hg or treatment for hypertension (12, 13).

Vitamin D status was classified according to 25-
hydroxyvitamin D levels: severe deficiency, < 20 ng/mL;

mild deficiency, 21 to 29 ng/mL; normal, ≥ 30 ng/mL; and
risk of vitamin D toxicity, > 100 ng/mL.

The hypothyroidism outcome included overt, treated,
and subclinical hypothyroidism. Overt hypothyroidism

was defined as a thyroid-stimulating hormone (TSH) level
greater than 4 mU/L and a free thyroxine (free T4) level less

than 0.8 ng/dL. Treated hypothyroidism included patients

with a history of hypothyroidism who were taking
levothyroxine and had normal TSH and free T4 levels

during treatment. Subclinical hypothyroidism was defined
as a TSH level greater than 4 mU/L with a free T4 level

between 0.8 and 2.8 ng/dL. Hyperthyroidism was defined as

a TSH level less than 0.8 mU/L or a free T4 level greater than
2.8 ng/dL.

Diabetes was diagnosed based on a fasting blood

glucose level of 126 mg/dL or higher or a hemoglobin A1c

level of 6.5% or greater.

Hyperlipidemia was diagnosed if any of the following
criteria were met: total cholesterol greater than 200 mg/dL;

HDL cholesterol less than 40 mg/dL in men or less than 50

mg/dL in women; low-density lipoprotein (LDL)
cholesterol greater than 160 mg/dL; or triglycerides greater

than 200 mg/dL.
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Cushing's syndrome was defined by an overnight

dexamethasone suppression test result greater than 50

nmol/L and urinary free cortisol greater than 45 µg/day.

These conditions were also identified in previous
medical documentation. Hypogonadism and polycystic

ovary syndrome (PCOS) were identified solely from prior

clinical records.

3.3. Statistical Analysis

Data were entered into an Excel spreadsheet and

cleaned before analysis using SPSS version 26 (USA).

Numerical variables were summarized as the mean and
standard deviation, and categorical variables as

frequencies and percentages. The prevalence of endocrine
disorders was reported for each weight category and

compared using chi-square or Fisher exact tests, as

appropriate. A P value ≤ 0.05 was considered statistically
significant.

4. Results

The clinical characteristics of the participants, with a

mean age of 39.5 ± 13.24 years, are presented in Table 1.

Metabolic syndrome was present in 30.6% of the 718 women
and 30.8% of the 198 men. Diabetes was diagnosed in 138

women (19.2%) and 35 men (17.7%) among the 916
participants. Hypothyroidism and hyperthyroidism were

diagnosed in 13.6% and 3.5% of men, respectively, and in

29.4% and 4.5% of women, respectively. Hyperlipidemia was
present in 51.5% of women and 49.5% of men. Among the

888 participants with complete data on hypogonadism, 1
woman and 1 man had this condition. Cushing's syndrome

was diagnosed in 7 of 696 women (1.0%) and 1 of 193 men

(0.5%). PCOS was identified in 62 women (8.9%). Among
women with vitamin D data, 43.7%, 17.4%, and 3.4% were

classified as having severe deficiency, mild deficiency, and
toxic levels, respectively. The corresponding proportions

among men were 32.6%, 23.2%, and 1.1%. Grade 1, 2, and 3

obesity were present in 26.0%, 23.7%, and 31.9% of women,
respectively, and in 27.7%, 19.7%, and 41.0% of men,

respectively. Overweight was present in 18.3% of women
and 11.7% of men.

The overall prevalence of metabolic and endocrine
disorders in the study population is shown in Figure 1.

Hyperlipidemia was the most prevalent disorder, with
approximately 461 cases per 1,000 participants.

Hypogonadism and Cushing's syndrome were the least

prevalent disorders, with approximately 2 and 9 cases per
1,000 participants, respectively.

The prevalence of metabolic and endocrine disorders

by weight status is shown in Table 2. The prevalence of

metabolic syndrome and diabetes increased significantly

from overweight to grade 3 obesity (P < 0.001 and P = 0.001,

respectively). For example, metabolic syndrome was

present in 18.1% of participants with overweight and 38.7%
of those with grade 3 obesity. The prevalence of

hyperthyroidism was 6.7%, 5.1%, 3.4%, and 3.2% in
participants with overweight and grade 1, 2, and 3 obesity,

respectively (P = 0.33). The prevalence of hypothyroidism

varied across these categories (P = 0.49), and the
prevalence of hyperlipidemia was higher in the obesity

groups than in the overweight group, although these
differences were not statistically significant (P = 0.06). The

prevalence of hypogonadism and PCOS did not differ

significantly across weight categories. Cushing's syndrome
was significantly associated with weight status under the

stated significance threshold (P = 0.05). The prevalence of
severe and mild vitamin D deficiency was 43.5% and 13.5% in

participants with overweight, 41.9% and 15.2% in those with
grade 1 obesity, and 44.3% and 14.1% in those with grade 2

obesity, and 38.6% and 22.6% in those with grade 3 obesity,

respectively. Toxic vitamin D levels were found in 5.7%, 4.7%,
1.8%, and 1.2% of participants in these respective weight

categories.

A graphical representation of the prevalence of

metabolic and endocrine disorders by weight status is
shown in Figure 2.

5. Discussion

Hyperlipidemia was present in 51.1% of participants
with overweight or obesity. Its prevalence was higher in the

obesity groups than in the overweight group; however, the
differences across weight categories were not statistically

significant. In the general adult population in Iran, the
prevalence of hypercholesterolemia, hypertriglyceridemia,

elevated LDL cholesterol, and low HDL cholesterol has

been reported as 41.6%, 46.0%, 35.5%, and 43.9%, respectively
(14). A study in the United States similarly found that the

prevalence of hyperlipidemia among individuals with
overweight or obesity was more than twice that among

individuals with normal weight (15). This association may

be explained by the contribution of hypertriglyceridemia
to other lipid abnormalities through delayed clearance of

triglyceride-rich lipoproteins and the formation of small,
dense LDL particles. In obesity, lipolysis of triglyceride-rich

lipoproteins is impaired (16).

Vitamin D deficiency affects 56% of Iranian adults,

including 64% of women and 44% of men. In the present
study, 60% of participants with overweight or obesity had

vitamin D deficiency, including 61.1% of women and 55.8%

of men. A previous study reported a higher prevalence of
vitamin D deficiency among men with obesity than among

men with normal weight, a pattern that was not observed
in women (17).
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Table 1. Description of Clinical Characteristics of Participants by Sex a

Characteristic Female Male P Value

Metabolic syndrome (n = 916) 0.91

Yes 220 (30.6) 61 (30.8)

No 498 (69.4) 137 (69.2)

Diabetes (n = 916) 0.62

Yes 138 (19.2) 35 (17.7)

No 580 (80.8) 163 (82.3)

Hyperthyroidism (n = 916) 0.57

Yes 32 (4.5) 7 (3.5)

No 686 (95.5) 191 (96.5)

Hypothyroidism (n = 916) < 0.001

Yes 211 (29.4) 27 (13.6)

No 507 (70.6) 171 (86.4)

Hyperlipidemia (n = 916) 0.62

Yes 370 (51.5) 98 (49.5)

No 348 (48.5) 100 (50.5)

Hypogonadism (n = 888) 0.33

Yes 1 (0.1) b 1 (0.5)

No 694 (99.9) 192 (99.5)

Cushing's syndrome (n = 889) 0.52

Yes 7 (1.0) 1 (0.5)

No 689 (99.0) 192 (99.5)

Polycystic ovary syndrome (n = 888) < 0.001

Yes 62 (8.9) 0 (0.0)

No 633 (91.1) 193 (100.0)

Vitamin D level (n = 452) 0.10

Severe deficiency 156 (43.7) 31 (32.6)

Mild deficiency 62 (17.4) 22 (23.2)

Normal 127 (35.6) 41 (43.2)

Toxic 12 (3.4) 1 (1.1)

Weight status (n = 883) 0.03

Overweight 127 (18.3) 22 (11.7)

Obesity grade 1 181 (26.0) 52 (27.7)

Obesity grade 2 165 (23.7) 37 (19.7)

Obesity grade 3 222 (31.9) 77 (41.0)

a Values are expressed as No. (%). P values are based on the chi-square test. P values ≤ 0.05 are statistically significant. n indicates the number of
participants with complete data for each characteristic.
b Reported by the patient during history taking.

Metabolic syndrome was present in 30.7% of

participants, and its prevalence increased significantly
across categories from overweight to grade 3 obesity. Meta-

analyses of studies conducted up to 2017 have reported a
metabolic syndrome prevalence of 26% to 31% among

Iranian adults, with a higher prevalence among women (18-
20). The relatively small difference between these estimates

and our findings does not support the conclusion that

metabolic syndrome is substantially more prevalent
among individuals with overweight or obesity than in the

general population. Although many Iranian studies have

reported a higher prevalence among women, studies in

other countries have reported a higher prevalence among
men, regardless of weight status, consistent with our

findings (21, 22). A Korean study found a higher prevalence
of metabolic syndrome among young and middle-aged

men than among women, whereas this pattern was
reversed among participants aged 60 years (23). The age

distribution of participants in the present study may help

explain the observed differences between women and
men.
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Figure 1. Overall prevalence of metabolic and endocrine disorders in the study population

Table 2. Proportion of Metabolic and Endocrine Disorders by Weight Status a

Disorder Overweight Obesity G1 Obesity G2 Obesity G3 P Value

Metabolic syndrome 18.1 30 33.2 38.7 < 0.001

Diabetes 12.7 16.3 17.2 26.7 0.001

Hyperthyroidism 6.7 5.1 3.4 3.2 0.33

Hypothyroidism 22.8 25.7 30 26.5 0.49

Hyperlipidemia 42.9 53.6 53.2 56.1 0.06

Hypogonadism 0.0 0.5 0.5 0.0 0.55

Cushing's syndrome 0.0 0.0 1 2 0.05

Polycystic ovary syndrome 7.6 4.8 9.5 7.2 0.28

Vitamin D level 0.36

Severe deficiency 43.5 41.9 44.3 38.6

Mild deficiency 13.5 15.2 14.1 22.6

Normal 31.8 38.1 39.6 37.5

Toxic 5.7 4.7 1.8 1.2

a Values are expressed as percentage. P values ≤ 0.05 are statistically significant. Abbreviation: G, grade.

Hypothyroidism and hyperthyroidism were present in

26% and 4.2% of participants, respectively, and both were
more prevalent among women than among men. The

prevalence of hypothyroidism was highest among
participants with grade 2 obesity. A similar study in Tehran

reported a higher prevalence of hypothyroidism among

individuals with overweight or obesity (11.6% vs 8.2%; P <
0.001). Obesity was associated with increased odds of overt

hypothyroidism, whereas overweight was not significantly

associated with hypothyroidism after adjustment for
confounders (24). In the present study, hypothyroidism

was not significantly associated with weight status (P =
0.49). The prevalence of hyperthyroidism (4.2%) was higher

than the reported general population prevalence of 2.43%.

A similar study reported a hyperthyroidism prevalence of
4.2% among individuals with obesity and 5.7% among those
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Figure 2. Proportion of metabolic and endocrine disorders by weight status in the study population

with overweight (24). Although hyperthyroidism

prevalence decreased across increasing weight categories

in our study, the differences were not statistically
significant (P = 0.33).

Diabetes was present in 18.9% of participants, with a

higher prevalence among women. Its prevalence increased

significantly across weight categories (P = 0.001). The
prevalence of diabetes in Iran has increased in recent years

from 8.9% to 23.89%, which may reflect a reduction in
undiagnosed cases (25). Although the prevalence in our

study was lower, the significant association with weight

status was consistent with findings from similar studies.
Obesity and diabetes share metabolic pathways; for

example, obesity increases diabetes risk through insulin
resistance. One study reported that overweight and obesity

were associated with an increased risk of developing
diabetes, with relative risks of 2.17 and 3.4, respectively (25).

PCOS was present in 8.9% of women with overweight or
obesity, compared with a reported prevalence of 4.41%

among Iranian women based on ultrasound criteria (26).

Other studies have reported that obesity is more prevalent

among women with PCOS. The higher prevalence of PCOS
among women with overweight or obesity in our study

suggests an association between these conditions.
Overweight has been reported to affect several aspects of

PCOS, including total testosterone, hirsutism scores, and
fasting insulin levels, with obesity further exacerbating

these outcomes (27).

The small numbers of hypogonadism and Cushing's

syndrome cases limited the interpretation of their

relationships with weight status. Weight gain and obesity
are common manifestations of Cushing's syndrome and

may be reversed with appropriate treatment (28). Studies
have also reported a bidirectional relationship between

obesity and male hypogonadism. Weight loss is associated
with increased testosterone levels, and testosterone

therapy combined with lifestyle modifications may

improve outcomes in men with obesity and hypogonadism
(29). The small number of cases in our obesity clinic may
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reflect patients seeking care in other clinics, particularly

endocrine clinics.

We observed a high prevalence of hyperlipidemia,

vitamin D deficiency, metabolic syndrome, PCOS, and
thyroid dysfunction, including both hypothyroidism and

hyperthyroidism, among individuals with overweight or

obesity. This study provides data on metabolic and
endocrine disorders among Iranian adults with overweight

or obesity, a population underrepresented in existing
research, and offers insight into obesity-related health

challenges in the Middle East. The lower prevalence of

diabetes, hypogonadism, and Cushing's syndrome may
reflect patients seeking care in specialized endocrine

clinics. The cross-sectional design precludes causal
inference, and further cohort studies are needed to better

understand these relationships.

5.1. Conclusions

This study assessed the prevalence of metabolic and
endocrine disorders among individuals with overweight or

obesity. Hyperlipidemia, metabolic syndrome, diabetes,

and hypothyroidism were particularly prevalent. The
prevalence of metabolic syndrome and diabetes increased

significantly across weight categories, whereas
hypothyroidism and hyperlipidemia did not show

significant differences or a uniformly increasing

prevalence across obesity grades. Vitamin D deficiency was
also common, particularly among women. These findings

support comprehensive management strategies in obesity
clinics. Longitudinal studies are needed to explore causal

relationships between these conditions and obesity and to

evaluate the long-term outcomes of interventions
targeting metabolic health.
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