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Abstract. The study aims to investigate anthropometric parameters, hormonal
indicators, and quality of life in patients with obesity, with a focus on
somatotropic function. The study included 800 patients with obesity and 20
healthy individuals in the control group. Anthropometric measurements (BMI,
waist-to-hip ratio), hormonal assessments (GH, IGF-1, TSH, free T4), and a
quality-of-life survey using the QoL-AGHDA scale were conducted. Patients
with obesity demonstrated significantly higher BMI values (31.2 £3.1 vs. 24.0 +
2.2 kg/m?, p<0.001) and waist-to-hip ratio (0.89-0.92 vs. 0.82, p<0.001).
Somatotropic function was markedly impaired: peak GH levels were more than
twofold lower, and IGF-1 levels were almost twice as low compared to controls
(p<0.001). Thyroid function parameters (TSH, free T4) remained within normal
ranges and showed no statistically significant differences between groups.
According to the QoL-AGHDA scale, patients reported lower quality of life than
controls, particularly among women (p<0.001). Obese patients are characterized
by a pronounced deficiency of the somatotropic axis while maintaining normal
thyroid function, which is accompanied by reduced quality of life.
Comprehensive clinical and hormonal monitoring with a focus on identifying
somatotropic deficiency is essential.
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1 Introduction

Growth Hormone Deficiency in Adults (GHD) is a clinical syndrome caused by
insufficient secretion of growth hormone (GH) by the pituitary gland. It is characterized
by increased visceral fat, reduced muscle mass and bone density, impaired
psychological and emotional well-being, and a decreased quality of life [1, 2]. In obese
patients, the diagnosis of GHD is complicated by the fact that obesity itself is associated
with reduced GH secretion, while clinical manifestations (fatigue, decreased exercise
tolerance, depressive symptoms) overlap with those of excess body weight [3, 4]. This
creates a risk of false-positive results during screening in the absence of a more
comprehensive diagnostic evaluation.

The prevalence of GHD in the general adult population is approximately 0.2 per
100,000 individuals per year, while in high-risk groups it may reach up to 37 per
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100,000 [5]. Women demonstrate somewhat higher incidence rates (40.1 per 100,000)
compared with men (33.7 per 100,000) [5]. This difference may be related to both
hormonal factors and increased health-seeking behavior among women. Studies
focusing on obese women have shown that reduced GH secretion and lower insulin-
like growth factor 1 (IGF-1) levels are more often associated with abdominal obesity,
metabolic syndrome, and hypothyroidism [3, 6, 7]. For instance, Rasmussen et al.
reported that in women with grade II-III obesity, mean IGF-1 levels were 15-20%
lower than in women with normal body weight, even after adjusting for age and
physical activity [7].

Furthermore, it has been established that GHD occurs more frequently in
postmenopausal women compared to those in the premenopausal stage, which is
attributed to changes in estrogen status and the effects of hormonal transition on the
pituitary—somatotropic axis [8, 9]. Postmenopausal women with obesity had nearly
twice the prevalence of laboratory-confirmed GHD compared with premenopausal
patients [10]. Thus, obese women—particularly those in postmenopause and with
metabolic disorders—are at greater risk of growth hormone deficiency than men with
comparable anthropometric parameters [4, 7].

The reduction of GH secretion in obesity may represent an adaptive mechanism
aimed at decreasing lipolysis and maintaining energy balance; however, it also
promotes fat accumulation, contributing to a vicious cycle of obesity and hormonal
deficiency [11]. Therefore, the interpretation of stimulation tests in obese patients
requires consideration of body mass index, and according to some authors, the
development of BMI-specific diagnostic thresholds [12]. Gender-related differences in
the prevalence of adult GHD remain insufficiently studied. Data from different
countries are inconsistent: some studies report a higher prevalence of GHD in women,
whereas others show no significant gender differences [13, 14].

Although much research has already discussed the prevalence and impact of GHD
in obesity, the nuanced interplay between gender, fat distribution, and somatostatin
output in regulating GH pulse release warrants further in-depth investigation in humans,
especially given the observed differences across species and in metabolic syndrome
prevalence [15]. However, comprehensive studies on the prevalence of GHD among
adults with obesity, specifically in the context of Uzbekistan, are still limited. This
research aims to bridge this knowledge gap by providing a comprehensive analysis of
somatotropic axis function in obese patients within this specific demographic. This
study aims to assess the prevalence of GHD among adults with obesity, depending on
gender, and to identify key risk factors. This study aims to provide a deeper
understanding of the diagnostic challenges and therapeutic implications of GHD in this
population, which is crucial for developing targeted interventions, especially in
Uzbekistan. Moreover, identifying these factors can inform public health strategies and
clinical guidelines for improved management of obesity and its associated endocrine
complications in the region.
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2 Materials and Methods

Study Design

A cross-sectional population-based study with elements of selective in-depth
examination was conducted. The study was carried out at the Republican Specialized
Scientific and Practical Medical Center of Endocrinology named after Academician
Yo.Kh. Turakulov (Tashkent, Uzbekistan), as well as in family polyclinics of Tashkent,
during the period 2023-2025.

Inclusion criteria were men and women aged 18—60 years with a diagnosis of obesity
grades I-11II according to WHO criteria (BMI > 30 kg/m?).

Exclusion criteria included decompensated chronic diseases in the acute stage; type
1 diabetes mellitus; pregnancy and lactation; history of traumatic brain injury or
neurosurgical interventions within the past 6 months; active pituitary tumors or
neoplasms of other endocrine organs.

Stage 1 — Primary screening. The study included 800 obese patients, of whom 280
(35%) were men and 520 (65%) were women. All participants completed the validated
Russian version of the QoL-AGHDA questionnaire (Quality of Life Assessment of
Growth Hormone Deficiency in Adults). Based on the total score, patients were
stratified into three groups:

e Group 1 — low risk of GHD: 0—7 points.
e Group 2 — borderline risk: 8—11 points.
e Group 3 — high risk: >12 points.

All patients underwent:

e Anthropometric measurements: body weight (kg) and height (cm), with subsequent
BMI calculation (kg/m?);

e Waist circumference (WC) and hip circumference (HC), with waist-to-hip ratio
(WHR) determination.

e Obesity type assessment: abdominal obesity was defined as WHR > 0.9 in men and
> 0.85 in women.

Stage 2 — In-depth examination. From patients in Groups 2 and 3, 90 individuals
(45 men, 45 women) were randomly selected for advanced diagnostics.
The following procedures were performed:

e Hormonal studies: baseline GH and IGF-1 (adjusted for age and gender reference
ranges), thyroid-stimulating hormone (TSH), and free thyroxine (fT4) to exclude
secondary hypothyroidism.

e [maging: pituitary magnetic resonance imaging (MRI) with or without contrast to
exclude organic pathology, tumors, postoperative changes, or empty sella syndrome.

Statistical Analysis

Categorical variables were expressed as absolute numbers and percentages, and
continuous variables as mean =+ standard deviation (SD) or median (interquartile range).
Chi-square (x?) test or Fisher’s exact test was used for comparison of proportions;
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Student’s t-test (for normally distributed data) or Mann—Whitney U-test was applied
for comparison of means. Multivariate logistic regression analysis was used to identify
independent risk factors for GHD. Statistical significance was set at p<0.05. Data
analysis was performed using SPSS Statistics software.

3 Results

A total of 800 individuals with obesity were examined, identified during a population
screening among residents of Tashkent. Of these, 280 were men and 520 were women.
The general characteristics of the patients are presented in Table 1.

Table 1. General characteristics of the examined individuals (main and control groups)

Indicator ?1/:32180) ng‘;{; gloznzt‘;')o ! p (& vs Control) p (Q vs Control)
Mean age, years 44,5+ 11,2 440+11,7 43,8+10,9 0,91 0,88

BMI, kg/m? 31,8+3,5 34,1+£39 22,8+19 <0,001 <0,001

WC/HC 0,89 + 0,06 0,92 +0,07 0,82 + 0,05 <0,001 <0,001

In Table 1, the distribution of the main clinical and anthropometric indicators is
presented for men (n=280) and women (n=520) of the main group (n=800), as well as
for the control group (n=20). The mean age of the participants was comparable across
all subgroups: 44.5 + 11.2 years in men, 44.0 + 11.7 years in women, and 43.8 = 10.9
years in the control group, with no statistically significant differences (p>0.8). At the
same time, body mass index (BMI) significantly differed in both men and women of
the main group compared with controls (p<0.001). In men, the mean BMI was 31.8 +
3.5 kg/m?, corresponding to grade I obesity, whereas in women it was 34.1 £ 3.9 kg/m?,
approaching grade II obesity. Notably, women demonstrated higher BMI values
compared to men. A similar pattern was observed when analyzing the waist-to-hip ratio
(WHR). In the main group, WHR was 0.89 £ 0.06 in men and 0.92 £ 0.07 in women,
whereas in the control group it was 0.82 + 0.05. Differences between each subgroup of
the main group and the control group were statistically significant (p<0.001).

All participants completed the validated Russian version of the QoL-AGHDA
(Quality of Life Assessment of Growth Hormone Deficiency in Adults) questionnaire.
Based on the total score, patients were stratified into three groups:

e Group 1 — low risk of GHD: 0—7 points.
e Group 2 — borderline risk: 8—11 points.
e Group 3 — high risk: >12 points (Fig. 1).
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Fig. 1. Results of the QoL-AGHDA questionnaireamong individuals with obesity

Analysis of the QoL-AGHDA quality-of-life questionnaire revealed significant
differences between patients in the main group (n=800; men — 280, women — 520)
and the control sample (n=20). In the low-risk category (0—7 points), 37.5% of men
(n=105) and 33.1% of women (n=172) were classified. By comparison, in the control
group this indicator was 80.0% (n=16). This finding indicates that individuals without
endocrine pathology demonstrate significantly higher quality of life (p<0.001).

A borderline level (8—11 points) was observed in 47.9% of men (n=134) and 48.7%
of women (n=253), which greatly exceeded the frequency in the control group —
15.0% (n=3). Thus, in the main group, the borderline risk zone predominated,
indicating the presence of persistent subjective complaints and a decline in overall
functional status.

In the high-risk category (=12 points), 14.6% of men (n=41) and 18.3% of women
(n=95) were identified, whereas in the control group only 5.0% (n=1) were included.
The presence of significant differences (p<0.001) highlights the clinical relevance of
these findings.

Subsequently, among individuals at borderline and high risk, we conducted an in-
depth evaluation of hormonal status. A total of 90 individuals (42 men, 48 women)
were randomly selected and underwent hormonal testing, including baseline GH, IGF-
1, TSH, and free T4 measurements (Table 2).

Table 2. Hormonal parameters in individuals with obesity

Indicator Main group (n=90) Control group (n=20) p-value
Height, cm 169.5+7.8 170.2+7.5 0.78
Body weight, kg 842+124 724 +89 <0.001
BMI, kg/m? 31.2+3.1 24.0+2.2 <0.001
GH, ng/mL (peak) 33+04 75+2.1 <0.001
IGF-1, ng/mL 102 +21 198 £ 32 <0.001
TSH, mIU/L 29+0.6 22+0.7 >0.05
Free T4, pmol/L 13.0+£2.4 15.5+£2.6 >0.05

The study results demonstrate pronounced differences in the hormonal profile of
obese patients compared with the control group. A significant decrease in GH levels
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and its peripheral mediator, IGF-1, was observed. In the main group, the peak GH
concentration was 3.3 + 0.4 ng/mL, more than twofold lower than control values (7.5 £
2.1 ng/mL; p<0.001). Similarly, IGF-1 levels were nearly twice as low — 102 + 21 vs.
198 + 32 ng/mL (p<0.001). These findings indicate the presence of functional
somatotropic axis deficiency in individuals with obesity.

We further examined gender differences in somatotropic axis parameters. Normally,
women exhibit higher GH (growth hormone) levels compared with men. Our study
showed the following results (Table 3).

Table 3. Hormonal parameters in individuals with obesity (by gender)

Men with Women with Men control Women

Indicator obesity (n=42) obesity (n=48)  (n=10) control (n=10) P~¥2Iu€
Height, cm 1740+ 6.9 1652+ 6.1 1751+ 65 1654+ 6.0 >0.05
Body weight, ke~ 90.5+11.2 78.6 £10.5 782+79 66.5+7.4 <0.001
BMI, kg/m? 30.1+2.9 32.1+3.4 255+2.0 226+2.1 <0.001
GH, ng/mL (peak) 3.0 £0.5 35+06 6.9+2.0 78+22 <0.001
IGF-1, ng/mL 110420 96+ 18 205+ 30 190 + 34 <0.001
TSH, mIU/L 28+0.6 3.0+0.7 21406 23+0.7 >0.05

As shown in Table 3, among healthy individuals (control group), GH levels were higher
in women (7.8 £ 2.2 ng/mL) than in men (7.2 + 2.0 ng/mL), consistent with literature
data on estrogen-dependent stimulation of somatotropic secretion [3]. In obesity, both
genders demonstrated a significant reduction in GH levels (p < 0.001). Although
absolute GH values remained higher in women (3.5 + 0.6 ng/mL vs. 3.0 £ 0.5 ng/mL
in men), the relative decrease was more pronounced in women: more than a 2.2-fold
reduction compared to a 2.4-fold decrease in men.

A similar trend was observed for IGF-1: in men with obesity, its concentration
decreased to 110 £ 20 ng/mL versus 205 + 30 ng/mL in controls, and in women — to
96 £ 18 ng/mL versus 190 + 34 ng/mL (p < 0.001). TSH and free T4 values remained
within reference ranges and showed no significant differences between the main and
control groups.

4 Discussion

This study focused on the clinical and hormonal characteristics, as well as the quality
of life, in patients with obesity, and the role of GH deficiency in this context. The
analysis of clinical and anthropometric parameters among men (n=280) and women
(n=520) in the main group (n=800), compared with the control group (n=20),
demonstrated that women exhibited higher BMI values than men. This finding is
consistent with the literature reporting a higher prevalence of obesity among women of
reproductive and perimenopausal age [16—18]. A similar trend was observed in the
analysis of the waist-to-hip ratio (WHR). The obtained data indicate that obesity and
the abdominal pattern of fat distribution were more pronounced among women in the
main group, highlighting the presence of gender differences in the metabolic profile
and underscoring the importance of considering these factors when assessing the risk
of complications. Comparable results have been shown in epidemiological studies.
Abdominal obesity has been identified as a stronger predictor of cardiovascular disease
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than overall BMI [19]. Similarly, the meta-analysis by Peters et al. concluded that WHR
is a reliable indicator of metabolic risk in both genders, but particularly in women [20].
The analysis of QoL-AGHDA data revealed significant differences between patients in
the main group and those in the control sample. In the main group, the borderline risk
category predominated, indicating persistent subjective complaints and a decline in
general functional status. In the high-risk group (>12 points), 14.6% of men (n=41) and
18.3% of women (n=95) were identified, compared with only 5.0% (n=1) in the control
group. Importantly, the proportion of women in the high-risk category was significantly
higher than that of men. This may be related to more pronounced psycho-emotional and
social factors affecting women’s quality of life, as well as their greater vulnerability to
endocrine and metabolic disorders. Comparable results have been demonstrated in
several studies. Previous research showed that women with endocrine disorders more
frequently report decreased psychosocial quality-of-life indicators than men [21].
Women are more prone to a heightened perception of chronic illness and present higher
risk scores on quality-of-life scales [22]. Furthermore, Gilet et al. confirmed that QoL-
AGHDA is a sensitive tool for detecting differences in health perception based on
gender and the presence of endocrine pathology [23]. Thus, our findings confirm that
quality-of-life indicators assessed by QoL-AGHDA were significantly worse in the
main group compared with controls. The greatest differences were observed in the
borderline and high-risk categories. Women proved more vulnerable than men,
consistent with international data on gender differences in adaptation to chronic
endocrine disorders. These results underscore the importance of considering gender in
clinical evaluation and the development of personalized treatment and psychosocial
support programs.

The study results also confirm that obesity is accompanied by a pronounced
deficiency of the somatotropic axis. The observed reductions in GH and IGF-1 levels
are in agreement with Cordido et al., who demonstrated the suppression of pulsatile GH
secretion in obese patients [11]. Similar findings were reported by Rasmussen [24] and
Carroll [25], emphasizing the role of GH deficiency in the development of visceral
obesity. Suppressed GH secretion and decreased IGF-1 levels in obesity are associated
with hyperinsulinemia, leptin resistance, and dyslipidemia [3]. A deficiency of GH and
IGF-1 contributes to visceral obesity, insulin resistance, and impaired quality of life, as
confirmed in several clinical and population-based studies [26]. It is noteworthy that
thyroid status parameters (TSH and free T4) remained within the normal range and did
not differ significantly between groups. This rules out thyroid pathology as a
contributing factor and indicates that the primary hormonal disturbance in obese
patients is a deficiency of the somatotropic axis.

The analysis of gender differences in somatotropic axis parameters among
individuals with obesity revealed a significant reduction in GH and IGF-1 in both
genders. However, women showed more pronounced suppression of the somatotropic
axis despite physiologically higher baseline GH levels, which is consistent with other
studies. Under normal conditions, GH levels in women exceed those in men, which is
explained by estrogen-dependent stimulation of somatotropic secretion [27]. Our
control group data confirmed this relationship: GH levels were higher in women than
in men. However, in obesity, a marked decrease in GH was observed in both genders.
Although absolute GH values in women remained slightly higher than in men, the
relative decline compared with controls was more pronounced in women. This dynamic
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is consistent with data indicating that obesity has a stronger suppressive effect on GH
secretion in women [28]. Moreover, recent studies have emphasized that women
require a higher level of fat mass to achieve suppression of spontaneous GH secretion
compared to men, reflecting the gender-specific sensitivity of the somatotropic axis to
body composition changes [29]. This may suggest greater vulnerability of the estrogen-
dependent regulatory mechanism of GH secretion in the context of excess body weight.

The decline in GH and IGF-1 in obese women has important clinical implications,
as it exacerbates metabolic disturbances and may contribute to increased cardiovascular
risk [30]. TSH and free T4 levels remained within reference ranges and showed no
significant differences between the main and control groups. This suggests that the
observed alterations in the somatotropic axis are not related to thyroid dysfunction but
reflect the metabolic impact of obesity.

Our findings also demonstrated gender differences in quality-of-life assessment:
women more frequently fell into the high-risk category according to QoL-AGHDA.
This is consistent with the study by Koltowska-Haggstrom et al., in which women with
GH deficiency reported more pronounced quality-of-life impairments [26].

5 Conclusion

The results of this study confirm that obesity is accompanied by pronounced alterations
of the somatotropic axis, manifested by a significant reduction in growth hormone (GH)
and insulin-like growth factor-1 (IGF-1) levels. Gender differences were identified:
although women normally exhibit higher GH levels compared with men, in obesity they
demonstrated a more pronounced relative decrease in both GH and IGF-1. These
findings suggest greater vulnerability of estrogen-dependent mechanisms regulating
somatotropic secretion in the context of excess body weight. Anthropometric analysis
showed that women with obesity had a higher body mass index compared with men,
consistent with epidemiological data on the greater prevalence of obesity among the
female population. At the same time, thyroid parameters (TSH and free T4) remained
within normal ranges, excluding thyroid dysfunction as a primary factor of the
identified endocrine disturbances. A key finding of the study was the established close
relationship between somatotropic axis deficiency and reduced quality of life in obese
patients, particularly among women, consistent with current evidence on gender
differences in endocrine adaptation. Thus, the obtained results indicate that obesity
exerts a systemic suppressive effect on somatotropic function, with a pronounced
gender-specific nature. The practical implication of this observation is the necessity of
considering gender differences when interpreting hormonal parameters and developing
personalized strategies for the diagnosis and treatment of endocrine disorders in obese
patients.
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