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Abstract 

The aim of this study was to evaluate the incidence and severity of erectile dysfunction (ED) and hy-
pogonadism in 193 men presenting with lower urinary tract symptoms (LUTSs) in the younger (20 - 
39 years old) and older (40 - 60 years old) age groups depending on the presence of metabolic syn-
drome (MetS). Triglycerides, glucose and high-density lipoprotein cholesterol, serum total testoste-
rone (TT), sex hormone-binding globulin, prostate-specific antigen, pituitary hormones levels were 
measured in serum. Standardized criteria (2009) were used to determine the prevalence of MetS. 
Patients were assessed based on the International Prostate Symptom Score (IPSS) and the 
IPSS-Quality of Life (IPSS-QoL) for LUTSs and the International Index of Erectile Function (IIEF) for 
ED. Hypogonadism was determined in accordance with the ISA, ISSAM, EAU, EAA and ASA recom-
mendations. In men with MetS in the younger age group the incidence of ED was 2.4 times higher, 
and that of low TT level and hypogonadism was 8.4 times higher compared to men without the syn-
drome. In the older age group, an increased incidence of ED and low TT level in men with MetS com-
pared to men without the syndrome was on the trend level, but the incidence of hypogonadism was 
for sure higher (by 1.6 times). In conclusion, the study showed that ED and hypogonadism are asso-
ciated with MetS by a high degree of certainty in young men with LUTSs. In men of the older age 
group with LUTSs, the presence of MetS is not so clearly associated with ED and hypogonadism due 
to the fact that the incidence of these urogenital diseases is also high in men without MetS. 
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1. Introduction 
In most countries, the representation of older age groups is increasing both among women and men. Increasing 
age is associated with the extinction of the reproductive function and the accumulation of chronic diseases such 
as cardiovascular diseases, atherosclerosis, obesity, metabolic syndrome (MetS), type 2 diabetes, urogenital dis-
eases, etc. Lower urinary tract symptoms (LUTSs), erectile dysfunction (ED) and late-onset hypogonadism 
(LOH) are the most common urogenital diseases in aging men [1] [2], and their prevalence is significantly in-
creasing among elderly and old men [1] [3]-[6]. The age-related androgen deficiency accompanied by low tes-
tosterone level, which has a critical role in the maintenance of homeostatic and morphologic corpus cavernosum 
components essential for normal erectile physiology, is very significant for the mechanisms of ED pathogenesis 
[7]. Low blood testosterone level is also the main mechanism of LOH development [6]. As for LUTSs, it has 
been shown that absolute sex steroid hormone (testosterone and estradiol) levels and the rates at which the levels 
change may be important in the development of urologic conditions in aging men [8]. Consequently, the age- 
related androgen deficiency plays an important role in the development of numerous urogenital diseases in aging 
men. 

Androgen deficiency is a multisystem syndrome whose clinical presentation depends on the age and other pa-
tient-specific characteristics such as comorbidities, genetic, environmental, and sociocultural factors [9]. An-
drogen deficiency is associated with the development of obesity and MetS and is an independent risk factor for 
cardiovascular diseases. Evidence that whole-body insulin sensitivity is reduced in testosterone deficiency and 
increases with testosterone replacement supports a key role of this hormone in glucose and lipid metabolism 
[10]. In turn, MetS and its typical etabolic disorders are also considered as risk factors for urological diseases 
and erectiledys function in men [11] [12]. 

The relationship of MetS with ED, LOH and LUTSs is usually studied by examining elderly and old men, 
which is quite natural as all these diseases mainly occur and accumulate with increasing age [1] [2] [12]. How-
ever, in recent years, the prevalence of MetS significantly increased among young men, including children and 
adolescents [13] [14], which is thought to be caused by lifestyle change, reduced physical activity, consumption 
of high-energy foods and drinks, sleep disorders, etc. [15]. It is unknown to what extent MetS will influence the 
occurrence of the above urogenital diseases in young men. 

We conducted a comparative study of the incidence and severity of erectile dysfunction and hypogonadism in 
men presenting with LUTSs in the younger (20 - 39 years old) and older (40 - 60 years old) age groups depend-
ing on the presence of metabolic syndrome. 

2. Patients and Methods 
2.1. Patients 
193 consecutive patients aged 20 to 60 years old who consulted with an urologist at the Regional Medical and 
Diagnostic Center about complaints of voiding dysfunction were included. All patients gave their informed 
written consent prior to their inclusion in the study. The study was approved by the local Institutional Ethics 
Committee. Patients with genital abnormalities, systemic diseases such as diabetes mellitus, thyroid diseases or 
neurological diseases or a history of transurethral resection or pelvic surgery and patients taking medication for 
LUTSs or ED were excluded. The patients were divided into two groups according to the age: the younger (20 - 
39 years old) and the older (40 - 60 years old) age groups. 

2.2. Patient Evaluation 
After taking a detailed medical history and performing a digital rectal examination, waist circumference (cm) 
was determined using measuring tape to the nearest 5 mm. Blood samples were drawn between 8:00 and 10:00 
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a.m. from overnight-fasting patients. Triglycerides, glucose and high-density lipoprotein (HDL) cholesterol le-
vels were measured in serum on the biochemical analyzer Roche Diagnostics/Hitachi 912. Serum Total Testos-
terone (TT), Sex Hormone-Binding Globulin (SHBG), Prostate-Specific Antigen (PSA), prolactin, Follicle- 
Stimulating Hormone (FSH), Luteinizing Hormone (LH), Thyroid-Stimulating Hormone (TSH) were measured 
with the IMMULITE 2000 immunoassay system (Siemens Healthcare Global). The calculation of free testoste-
rone level was carried out using the Free & Bioavailable Testosterone calculator on the ISSAM site  
(http://www.issam.ch/freetesto.htm). 

2.3. MetS Assessment 
Standardized criteria were used to determine the prevalence of MetS and its individual components among the 
examined men [16]. The values of waist circumference > 102 cm were used to diagnose abdominal obesity. Ca-
tegorical cut points for revelation of hypertriglyceridemia (elevated triglycerides ≥ 1.7 mmol/L or drug treatment 
for elevated triglycerides is an alternate indicator), reduced HDL-cholesterol (<1.0 mmol/L or drug treatment for 
reduced HDL-C is an alternate indicator), elevated blood pressure (systolic ≥ 130 and/or diastolic ≥ 85 mm Hg, 
or antihypertensive drug treatment in a patient with a history of hypertension is an alternate indicator), elevated 
fasting glucose (blood glucose ≥ 5.6 mmol/L, or drug treatment of elevated glucose is an alternate indicator) 
were used. MetS was diagnosed when at least three of any components were present. 

2.4. LUTSs and ED Assessment 
Validated questionnaires were used for this investigation. Patients were assessed based on the International 
Prostate Symptom Score (IPSS) and the IPSS-Quality of Life (IPSS-QoL) for LUTSs [17] and the International 
Index of Erectile Function (IIEF) for ED [18]. LUTSs were classified as mild (IPSS of ≤7), moderate (IPSS of 
8 - 19) or severe (IPSS of 20 or more). The severity of ED according to the IIEF score was classified into four 
categories as severe (1 - 10), moderate (11 - 16), mild (17 - 25) or no ED (26 - 30). 

2.5. Hypogonadism Assessment 
Hypogonadism is a clinical condition comprising both symptoms and biochemical evidence of testosterone defi-
ciency. In accordance with the ISA, ISSAM, EAU, EAA and ASA recommendations [6], the manifestations of 
hypogonadism include: low libido, ED, decreased muscle mass and strength, increased body fat, decreased bone 
mineral density and osteoporosis, decreased vitality and depressed mood. None of these symptoms are specific 
to the low androgen state but may raise suspicion of testosterone deficiency. One or more of these symptoms 
must be corroborated with a low serum testosterone level [6]. In accordance with the purpose of research, we 
chose ED as such a symptom. The lower limit of normal serum ТТ level was 12 nmol/L [19]. Patients were also 
assessed based on the Aging Males’ Symptoms (AMS) scale for ageing male symptoms [20]. 

2.6. Statistical Analysis 
Statistical data processing was performed using the STATISTICA program, v. 10.0 (Stat Soft Inc., USA). The 
results are presented as incidence in %, the comparative analysis was performed using the Pearson’s χ2 test (for 
two groups with Yates correction), and as mean indicator values and the standard deviation (M ± SD); the com-
parative analysis was performed using the Kruskal-Wallis test with multiple comparisons of mean ranks and the 
Mann-Whitney test for paired comparisons. The relationships between ED and other studied variables were es-
timated by the Spearman Rank Correlation coefficient. The minimum probability of the null hypothesis validity 
was accepted at the 5% significance level (р < 0.05). 

3. Results 
A total of 193 patients who consulted with an urologist about complaints of voiding dysfunction were examined. 
To determine the age characteristics of the studied parameters, the men were divided into two age groups: the 
younger one aged 20 to 39 years old, which included 84 men, and the older one aged 40 - 60 years old, which 
included 109 men; the average age in the groups was 30.1 ± 5.6 and 53.8 ± 5.7 (p < 0.0001), respectively. To ex-
clude cases of prostate tumors, all patients underwent a blood test for PSA; its serum level in men of the younger 
age group was 0.94 ± 0.77, while in the older group it was 1.82 ± 2.06 (p = 0.0210). To assess the severity of 

http://www.issam.ch/freetesto.htm
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LUTS, the patients were surveyed using IPSS questionnaires. In the younger age group, the total of the IPSS 
domain scores was 2.3 ± 3.9 points, and in the older age group it was 9.9 ± 5.9 points (p = 0.0048). Consequent-
ly, LUTS severity can be characterized as mild in the younger age group and as moderate in the older age group. 
In the younger age group, the IPSS-QoL domain scores was 1.4 ± 1.6 points, and in the older age group it was 
3.6 ± 1.8 points (p = 0.0008), which is consistent with a greater severity of LUTS symptoms in men of the older 
age group. No cases of severe LUTS were revealed in men of both the older and the younger age group. 

Table 1 presents the general characteristic of the studied indices in men of different age groups. On the whole, 
men of the older age group had worse indices than men of the younger age group except the incidence of abdo-
minal obesity in the group. 

To investigate the role of MetS in the development of urogenital disorders in each age group, the examined 
men were divided into two subgroups: those with MetS and those without MetS. The ratio of the numbers of 
men with and without MetS in the younger age group was 1:3.4, while in the older age group it was 1:1.3. In the 
younger age group, the average age of men with MetS was 32.9 ± 4.7, and that of men without MetS was 29.8 ± 
5.6 years (p > 0.05), while in the older age group it was 53.7 ± 3.0 and 53.6 ± 5.6 (p > 0.05), respectively. 

Table 2 presents the results of determining TT and SHBG levels and calculating free testosterone levels in 
sera of men of different age groups depending on the presence of MetS. In the younger age group, TT and free  

 
Table 1. General characteristics of men in two age groups.                                                      

Index Group 1 (20 - 39.9 years old) N = 84 Group 2 (40 - 60 years old) N = 109 p 

Average age, years (m ± SD) 30.1 ± 5.6 53.8 ± 5.7 <0.0001 

Body mass index, kg/m2 (m ± SD) 26.9 ± 5.1 28.7 ± 3.9 0.0105 

Androgen deficiency by AMS, n (%) 34 (40%) 96 (88%) <0.0001 

Erectile dysfunction, n (%) 29 (35%) 75 (69%) <0.0001 

Total testosterone level < 12 nmol/L, n (%) 11 (13%) 49 (45%) 0.0016 

Hypogonadism, n (%) 11 (13%) 43 (39%) <0.0001 

Metabolic syndrome, n (%) 19 (23%) 47 (43%) <0.0083 

Abdominal obesity, n (%) 18 (21%) 26 (24%) 0.7306 

Arterial hypertension, n (%) 34 (40%) 88 (81%) <0.0001 

Hyperglycemia, n (%) 15 (18%) 47 (43%) 0.0003 

Hypertriglyceridemia, n (%) 26 (31%) 51 (47%) 0.0350 

Low level of HDL cholesterol, n (%) 22 (16%) 54 (50%) 0.0030 

 
Table 2. Hormone levels in the blood serum of men in two age groups depending on the presence of metabolic syndrome (M 
± SD).                                                                                                     

Indices 

Group 1 (20 - 39.9 years old) Group 2 (20 - 39.9 years old) 

p −МС N = 65 +МС N = 19 −МС N = 62 +МС N = 47 

1 2 3 4 

Total testosterone level, nmol/L 20.7 ± 7.9 10.5 ± 3.1 14.5 ± 5.8 10.9 ± 4.2 
1 - 2 < 0.0001 
1 - 3 < 0.0001 
3 - 4 = 0.0007 

Sex hormone binding globulin, nmol/L 36.6 ± 16.5 22.7 ± 16.4 37.8 ± 15.8 38.9 ± 22.5 1 - 2 = 0.0282 
2 - 4 = 0.0488 

Free testosterone, pmol/L 424 ± 215 253 ± 80 274 ± 158 196 ± 95 
1 - 2 = 0.0025 
1 - 3 = 0.0120 
3 - 4 = 0.0330 

Prolactin, IU/L 7.60 ± 3.36 8.47 ± 3.08 8.13 ± 3.02 9.11 ± 4.28  

Follicle-stimulating hormone, IU/L 3.61 ± 2.96 3.42 ± 1.65 3.29 ± 1.67 2.98 ± 1.97  

Luteinizing hormone, IU/L 3.51 ± 1.79 3.27 ± 1.85 3.81 ± 2.02 4.07 ± 3.66  

Thyroid-stimulating hormone, IU/L 1.66 ± 0.79 1.71 ± 0.97 1.63 ± 0.71 1.69 ± 0.95  
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testosterone levels in serum was almost 2 times lower in men with MetS compared to men without MetS. In the 
older age group, the presence of MetS was also associated with decreased levels of TT and free testosterone in 
blood, but it was less pronounced than in men of the younger age group and was mainly due to decreased levels 
of total and free testosterone in men without metabolic syndrome. SHBG level in blood was 1.5 times lower in 
men with MetS in the younger age group, which was not found in men of the older age group. The absence of 
differences in FSH and LH levels in serum suggests that changes in TT levels in men with MetS are not asso-
ciated with changes in the secretion of pituitary hormones. The absence of changes in prolactin and TSH levels 
in serum allows us to exclude the presence of other endocrine pathologies such as thyroid dysfunction or hyper-
prolactinemia contributing to the formation of androgen deficiency in the organism. 

Table 3 presents the results of measuring the incidence of urogenital disorders in men of different age groups 
depending on the presence of MetS. The incidence of symptoms of androgen deficiency by AMS was higher in 
both subgroups of older men compared to younger men in respective subgroups. But in both age groups, the 
presence of MetS was not significantly associated with an increased incidence of symptoms of androgen defi-
ciency by AMS; this relationship was observed only on the trend level. In contrast to the AMS, the incidence of 
ED, low TT level in blood and hypogonadism were significantly higher in men with MetS in the younger age 
group: the incidence of ED was 2.4 times higher, and that of low TT level and hypogonadism was 8.4 times 
higher compared to men without the syndrome. In the older age group, an increased incidence of ED and low TT 
level in men with MetS compared to men without the syndrome was on the trend level, but the incidence of hy-
pogonadism was significantly higher (by 1.6 times). 

Table 4 presents the results of correlation analysis of the relationships between the investigated indices and 
the presence of ED in men of different age groups. Significant negative correlations were revealed between the 
presence of ED and testosterone levels in blood of men of the younger and the older age groups. Correlations 
were also revealed in the younger age group between the presence of ED and indices indicating the development 
of MetS in men. These were positive correlations with body weight and waist circumference, blood pressure and 
indices characterizing disorders of carbohydrate and fat metabolism. In the older age group, significant positive 
correlations were found only between ED and blood pressure. 

4. Discussion 
The study revealed a significant increase in the incidence of urogenital disorders in men with LUTS as well as 
the incidence of MetS and its components with increasing age, which is consistent with literature data [1] [3]-[6]  

 
Table 3. Characteristics of men in two age groups depending on the presence of metabolic syndrome.                      

Indices 

Group 1 Group 2 

p −МС N = 65 + МС N = 19 −МС N = 62 + МС N = 47 

1 2 3 4 

Average age, years (М ± SD) 29.8 ± 5.6 32.9 ± 4.7 53.6 ± 5.6 53.7 ± 3.0 

1 - 3 < 0.0001 
1 - 4 < 0.0001 
2 - 3 < 0.0001 
2 - 4 < 0.0001 

Androgen deficiency by AMS, n (%) 23 (35%) 11 (58%) 53 (85%) 43 (91%) 1 - 3 < 0.0001 
2 - 4 = 0.0016 

Erectile dysfunction, n (%) 17 (26%) 12 (63%) 38 (61%) 37 (79%) 1 - 2 = 0.0005 
1 - 3 < 0.0001 

Total testosterone < 12 nmol/L, n (%) 3 (5%) 8 (42%) 23 (37%) 26 (55%) 
1 - 2 = 0.0001 
1 - 3 = 0.0156 
1 - 4 < 0.0001 

Hypogonadism (%) 3 (5%) 8 (42%) 19 (31%) 24 (51%) 
1 - 2 = 0.0009 
1 - 3 = 0.0006 
3 - 4 = 0.0288 
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Table 4. Correlation analysis results of the relationships between the studied variables and the presence of erectile dysfunc-
tion in two age groups of men.                                                                                 

Indices 
Group 1 Group 2 

rs p rs p 

Body mass 0.44 0.0006 −0.05 0.6836 

Body mass index 0.38 0.0009 0.07 0.4912 

Waist circumference 0.37 0.0014 0.15 0.1479 

Systolic blood pressure 0.47 <0.0001 0.22 0.0355 

Diastolic blood pressure 0.47 <0.0001 0.24 0.0175 

Glucose 0.43 0.0002 0.17 0.0975 

Triglycerides 0.26 0.0329 −0.12 0.2688 

Total cholesterol 0.23 0.0473 0.10 0.3278 

HDL cholesterol −0.35 0.0027 −0.15 0.1524 

Testosterone −0.40 0.0005 −0.38 0.0002 

SHBG −0.18 0.2490 0.04 0.8277 

Prolactin 0.19 0.1025 0.05 0.6203 

Follicle-stimulating hormone −0.07 0.5551 0.12 0.2930 

Luteinizing hormone −0.09 0.5480 0.01 0.9458 

Thyroid-stimulating hormone 0.15 0.3711 −0.04 0.8174 

 
[21]. Our results on the occurrence of MetS and ED in men over the age of 40 years old having LUTS are con-
sistent with other researchers’ results. For instance, in [22] it was found that 39.9% of urologic patients aged 40 - 
70 years old had MetS, while among patients with or without MetS the occurrence of ED was 79% and 61.9%. 
For comparison, similar results in patients examined by us were 43%, 79% and 61%, respectively (Table 1 and 
Table 3). 

The only MetS component whose incidence slightly increased in the older age group as compared to this in-
dex value in the younger age group (24% and 21%, respectively) was abdominal obesity. This index was deter-
mined according to standardized criteria (16) by waist circumference > 102 cm. 

We have previously shown that abdominal (upper) obesity has more pronounced negative effects on human 
health than gynoid (lower) obesity [23], not only in women but also in men. The upper type of fat distribution is 
associated with intra-abdominal visceral fat accumulation, which plays an important role in the development of 
diabetes, lipid disorder, hypertension and atherosclerosis [24]. High incidence of abdominal obesity in the group 
of young men may be due to reduced physical activity and consumption of high-calorie foods, which is charac-
teristic of lifestyle preferred by modern youth [25] [26]. Such lifestyle contributes to the accumulation of excess 
fat mass and earlier formation of obesity. Our results indicating that more than 20% of young men aged 20 to 39 
years old inclusive have abdominal obesity suggest that they are at high risk for chronic noncommunicable dis-
eases more typical of older age groups. 

The presence of MetS in men of both age groups was associated with increased incidence of low TT level 
(less than 12 nmol/L). In the younger age group, the incidence of low TT level was more than 8 times higher in 
men with MetS compared to men without MetS, while in the older age group this difference was 1.5 times. This 
may be due to the fact that in men of the older age group without MetS the incidence of low TT level was sig-
nificantly higher, and in the presence of MetS it insignificantly changed compared to men of the younger age 
group, with or without MetS. 

In this study, we used the value less than 12 nmol/L as a threshold of low TT level, without distinguishing 
between men with over thypogonadism (total testosterone < 8 nmol/L) and borderline hypogonadism (total tes-
tosterone of 8 - 12 nmol/L) [19]. In accordance with ISA, ISSAM, EAU, EAA and ASA recommendations [6], 
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based on the data of younger men, there is a consensus that patients with serum total testosterone levels below 8 
nmol/L (230 ng per100 ml) will usually benefit from testosterone treatment. In our study, we did not aim to se-
lect men for testosterone treatment, that’s why we did not distinguish between overt and borderline hypogonad-
ism. 

In men of the younger age group, regardless of the presence of MetS, the incidence of hypogonadism coin-
cided with that of low TT level. In men of the older age group, the incidence of hypogonadism was slightly low-
er than that of low testosterone level. This may be due to the fact that we took into account only ED as a symp-
tom of androgen deficiency, at the same time, there are other symptoms such as low libido, decreased muscle 
mass and strength, increased body fat, decreased bone mineral density and osteoporosis, decreased vitality and 
depressed mood [6] that we did not take into account. In men of both the younger and the older age group the 
incidences of ED were higher than those of hypogonadism. It can be supposed that a higher incidence of ED 
than that of hypogonadism may be due to the fact that we included men with LUTS in the study. In [2] it was 
shown that LUTS severity was an age-independent risk factor for ED and symptomatic late-onset hypogonad-
ism. 

In men of the younger age group with MetS SHBG level in blood was 1.5 times lower compared to men 
without MetS in the same age group. No decrease in SHBG level was observed in men with MetS in the older 
age group. It can be supposed that the reduction in the level of this sex hormone binding protein in blood of 
young men with MetS is a compensatory reaction aimed at increasing the relative amount of free physiologically 
active sex hormone testosterone in the formation of their hypogonadism. However, this may intensify the meta-
bolism of free testosterone, which, in turn, may worsen androgen deficiency. In [27] it was shown that TT and 
SHBG levels were strongly associated with MetS and surrogate measures of insulin resistance. The authors of 
this paper hypothesized that since MetS and insulin resistance are risk factors for cardiovascular diseases and 
type 2 diabetes, early detection of men with decreased TT and SHBG levels in clinical settings will be beneficial 
for preventing future cardiovascular outcomes [27].  

In men of the younger age group, despite a significantly higher incidence of low TT level and hypogonadism 
among men with MetS, there was no significant difference between men with or without MetS in the incidence 
of androgen deficiency detected by the AMS scale. These results are consistent with the opinion of experts 
whose recommendations [6] indicated that questionnaires such as Aging Male Symptom Score (AMS) and An-
drogen Deficiency in Aging Men (ADAM) are not recommended for the diagnosis of hypogonadism because of 
low specificity. 

Our findings showed that the impact of MetS on the development of urogenital disorders more clearly mani-
fests itself in young men. It is known that in older men sexual dysfunction is associated to a greater extent with 
testosterone deficiency and accumulation of chronic diseases (first of all, cardiovascular and endocrine ones), 
which have an adverse effect on the urogenital system [28] [29]. Accumulation of chronic diseases in older men 
makes it difficult to identify the impact of MetS on sexual dysfunction, because MetS itself is a cluster of risk 
factors for the diseases that are already present in older men [30]. Since the incidence of such diseases in young 
men is lower, the impact of MetS on the development of their sexual dysfunction is more pronounced. Impor-
tantly, in young men, obesity and MetS syndrome become risk factors for not only cardiovascular diseases, me-
tabolic disorders and diabetes type 2, but also for sexual dysfunction. Therefore, measures to combat obesity and 
metabolic syndrome come to the fore in the prevention of early sexual dysfunction that affects the health of the 
family and society in general, have a negative impact on quality of life, promote physical and emotional dissa-
tisfaction [31]. This assumption is confirmed by the results of the correlation analysis carried out by us. It was 
found that in men of the younger age group the presence of ED was significantly associated with body weight 
and MetS components. In the older age group, the presence of ED was significantly associated only with blood 
pressure, which is indicative of the important role of the vascular component in its development. The statement 
of the need for weight reduction in treating sexual dysfunction is consistent with other researchers’ opinions [32]. 
In [33] the authors note that successful weight loss has many other health benefits and should be first priority. 
Testosterone therapy has the potential to augment diet-induced weight loss and may have additional benefits on 
other, androgen-responsive tissues beyond its effects on fat mass.  

In the course of evolution, the mechanisms of body fat accumulation developed and were preserved as a way 
of survival in extreme environments. However, under conditions of excess food and insufficient physical activity 
these previously positive mechanisms become the leading element of accumulation of negative changes in the 
organism. Hypogonadism diagnosed in young men with MetS has symptoms of age-related hypogonadism typi-
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cal of elderly men. This suggests that the development of MetS and hypogonadism in young men is associated 
with accelerated aging processes. Our hypothesis is consistent with data from scientific literature. For instance, 
in the literature review [34], the authors come to a conclusion that hypogonadism, ED, obesity, insulin resistance 
and MetS often coexist in the same subjects. This cluster of abnormalities is associated with an increased risk for 
diabetes and cardiovascular diseases, affecting not only quality of life but also life expectancy. 

The question arises as to what develops in young men as the initial element of the studied comorbidpatholo-
gy-MetS with abdominal obesity or hypogonadism? Different opinions were expressed in discussing the results 
of studies conducted with the involvement of men aged over 40 years old. For instance, in the literature review 
[35], the authors suggest that overweight or chronic illness might explain late-onset hypogonadism and low TT 
level. In this regard, they conclude that in this situation it would seem most logical to begin treatment with life-
style modification and weight reduction, and to optimize the treatment of comorbidities, before testosterone 
supplementation, which is expensive and of uncertain benefit. In the literature review [36], the authors discuss 
individual components of the mutual influence of androgen deficiency and MetS without singling out the initial 
element of this relationship. Our study describes the phenomenon of association of MetS with low testosterone 
level and hypogonadism in young men under the age of 40 years old. Currently, there is a large flow of informa-
tion on high incidence of obesity and MetS in adolescents, decreased physical activity due to watching TV and 
playing computer games characteristic of modern young men, the consumption of large amounts of carbohy-
drates and saturated fats with tonics, crisps and other substitutes of the “traditional” diet. Summing up the above 
facts, it can be supposed that, in contrast to aging men, in young men the initial element of the relationship be-
tween MetS and hypogonadism is MetS, in particular, abdominal obesity. However, verification of this hypothe-
sis requires further research. 

5. Conclusion 
The study showed that ED and hypogonadism are associated with MetS with a high degree of certainty in young 
men with LUTSs in the age group 20 to 39 years old inclusive. In men of the older age group with LUTSs (40 - 
60 years old) the presence of MetS is not so clearly associated with ED and hypogonadism due to the fact that 
the incidence of these urogenital diseases is also high in men without MetS. Our findings suggest that increasing 
prevalence of abdominal obesity and MetS in young men, which is to a great extent caused by a sedentary life-
style and consuming foods rich in carbohydrates and saturated fats, becomes a risk factor not only for cardi-
ovascular diseases and diabetes type 2 but also for urogenital diseases including hypogonadism and ED. Given 
that the incidence of MetS in men of the younger age group is 23%, it can be supposed that the incidence of ED 
among young men is already rather high and will increase following the increase in the incidence of obesity, 
which can create a lot of not only medical but also social problems. 
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