
Frontiers in Endocrinology

OPEN ACCESS

EDITED BY

Rossella Cannarella,
University of Catania, Italy

REVIEWED BY

Carmelo Gusmano,
University of Catania, Italy
Andrea Crafa,
University of Catania, Italy

*CORRESPONDENCE

Ahmad Majzoub

amajzoub@hamad.qa

SPECIALTY SECTION

This article was submitted to
Reproduction,
a section of the journal
Frontiers in Endocrinology

RECEIVED 21 September 2022

ACCEPTED 05 December 2022
PUBLISHED 04 January 2023

CITATION

Majzoub A, Elbardisi H, Madani S,
Leisegang K, Mahdi M, Agarwal A,
Henkel R, Khalafalla K, ElSaid S and
Arafa M (2023) Impact of body
composition analysis on male sexual
function: A metabolic age study.
Front. Endocrinol. 13:1050441.
doi: 10.3389/fendo.2022.1050441

COPYRIGHT

© 2023 Majzoub, Elbardisi, Madani,
Leisegang, Mahdi, Agarwal, Henkel,
Khalafalla, ElSaid and Arafa. This is an
open-access article distributed under
the terms of the Creative Commons
Attribution License (CC BY). The use,
distribution or reproduction in other
forums is permitted, provided the
original author(s) and the copyright
owner(s) are credited and that the
original publication in this journal is
cited, in accordance with accepted
academic practice. No use,
distribution or reproduction is
permitted which does not comply with
these terms.

TYPE Original Research
PUBLISHED 04 January 2023

DOI 10.3389/fendo.2022.1050441
Impact of body composition
analysis on male sexual
function: A metabolic age study

Ahmad Majzoub 1,2*, Haitham Elbardisi 1,2, Sarah Madani3,
Kristian Leisegang4, Mohamed Mahdi1, Ashok Agarwal5,
Ralf Henkel 6,7,8, Kareim Khalafalla1, Sami ElSaid1,2

and Mohamed Arafa1,2,9

1Department of Urology, Hamad Medical Corporation, Doha, Qatar, 2Clinical Urology, Weill Cornell
Medicine -Qatar, Doha, Qatar, 3Department of Biology and Physiology or Organisms, University of
Science and Technology Houari Boumediene, Algiers, Algeria, 4School of Natural Medicine, Faculty
of Community and Health Sciences, University of the Western Cape, Bellville, South Africa, 5Case
Western Reserve University, Moreland Hills, OH, United States, 6Department of Medical Bioscience,
University of the Western Cape, Bellville, South Africa, 7Department of Metabolism, Digestion and
Reproduction at Imperial College London, London, United Kingdom, 8LogixX Pharma,
Theale, United Kingdom, 9Andrology Department, Cairo University, Cairo, Egypt
Introduction: Metabolic Age (MetAge) and body composition analysis may reflect

an individual’s metabolic status, which is believed to influence male sexual and

gonadal functions. Although erectile dysfunction (ED) and hypogonadism are

increasingly prevalent with age, they are also detected among younger men. This

study aims to assess the impact of MetAge and body composition on male sexual

and gonadal status overall, and particularly in men younger than 40 years of age.

Methods: This was a cross-sectional study of 90 male healthcare workers,

between the ages of 18-55, randomly selected based on their corporation

numbers. In addition to Bioelectric Impedance Analysis, subjects were

requested to fill the International Index of Erectile Function questionnaire

(IIEF-5) and to provide an early morning serum testosterone (T) sample.

Results: The mean participants’ age was 39.4 ± 9.4 years, MetAge was 45.54 ±

10.35 years, serum T level was 13.68 ± 4.49 nmol/L and BMI was 28.8 ± 4.7 kg/m2.

Significant negative correlations were obtained between serum T, MetAge, body

weight and fat composition. Significant negative correlations between the IIEF-5

score, MetAge, and fat composition, were only reported in subjects <40 years of

age. Significantly lower T levels (p=0.002), significantly olderMetAge (p=0.034), and

higher BMI (p=0.044) and degree of obesity (p=0.042) were observed in

participants <40 years with erectile dysfunction (ED) compared to their

counterparts without ED.

Discussion:MetAge and body composition parameters significantly impact the

androgenic state. ED in men <40 years is associated with lower T levels, older

MetAge and higher BMI and degree of obesity.
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Introduction

The human body is composed of balanced percentages of fat,

muscle, bone, water and connective tissue (1). This balance is a

potential indicator of the state of health of each person, in relation

to his or her origin, chronological age, sex, diet, physical activities

as well as their lifestyle (2). These variables are known to influence

body weight and body fat composition and consequently body

mass index (BMI) and basal metabolic rate (BMR) (1, 2).

An individual’s BMR, defined by the number of calories

burned during the awake resting state determines the metabolic

age (MetAge). The latter is obtained by comparing the BMR of

an individual to the BMR average of his/her chronologic age

group in the general population (3). Body fat is essential for

maintaining optimal body temperature, as well as protecting

joints and internal organs (4, 5). However, it is well known that

an increase in fat mass, more precisely in the visceral region (6),

is associated with a disturbance of internal homeostasis,

endocrine and metabolic imbalance and a cascade of

inflammations causing functional impairments of different

organs and systems (7). Indeed, many diseases are diagnosed

in overweight and obese subjects such as cardiovascular disease,

type-2 diabetes, dyslipidemia, metabolic syndrome, as well as

other pathologies whose complications can result in different

types of cancer or even mortality in some cases (8). Body

composition and fat mass can also interfere with reproductive

function (9). Metabolic disturbances caused by excess weight

such as metabolic syndrome, increased adipocyte secretions,

hyperinsulinemia and dysregulation of steroid metabolism,

have repercussions at central and peripheral levels leading to

reproductive disorders of varying intensity (10, 11).

Hypogonadism and erectile dysfunction (ED), defined by the

inability to obtain and maintain an erection allowing satisfactory

sexual intercourse (12), are examples of reproductive conditions

that have been strongly correlated with obesity (13). While these

sexual disorders are generally more prevalent among aging men

(14), several studies have shown them to be not uncommon in

younger generations holding poor metabolic status and obesity

as the responsible risk factors for such an observation (15, 16).

Evaluation of the body composition is integral to weight

reduction programs and might help in understanding the risks

to sexual disorders that are linked to excessive fat deposition and

weight gain. Several methods have been utilized for body

composi t ion analys is including dual-energy X-ray

absorptiometry, waist circumference, visceral adiposity index,

anthropometric measurements and bioelectric impedance

analysis (17, 18). These methods provide a detailed

understanding of the body composition ratios and hence are

appealing means that can be used to investigate disorders

associated with impaired metabolism (17, 18). While several

studies investigated the impact of obesity on reproductive

function, very few have assessed the relationship between

individual body composition parameters and male sexual and
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gonadal health. Therefore, the objectives of this study were to (1)

investigate the overall relationship between body composition

parameters, serum testosterone levels and erectile function; and

(2) compare testosterone levels, MetAge and body composition

analysis results in men younger than 40 of age with and

without ED.
Material and methods

Study design, participants and setting

This cross-sectional study was conducted at tertiary medical

center between March, 2016 and March, 2017. A total of 120 male

healthcare providers, randomly selected based on their corporation

numbers through computer-generated randomization tables, were

electronically invited to participate in this study.

The Institutional Review Board approved the study protocol

and informed consents were signed by participants before

enrollment in the study.

Adult, sexually active men >18 years of age were included in

this study. The exclusion criteria were: subjects [1] receiving

treatment with phosphodiesterase inhibitors or any other

erectogenic supplements; [2] taking testosterone replacement

therapy or other medications to increase endogenous

testosterone levels including estrogen receptor modulators,

aromatase inhibitors and gonadotrophins; [3] known to have

endocrine abnormalities that may impact sexual function

including hyperprolactinemia, pan-hypopituitarism and

hypothyroidism; [4] with debilitating medical diseases

including end-stage renal disease, liver failure and congestive

heart failure; [5] who were receiving recreational drugs or

alcoholic; [6] who had a history of infertility due to a male

factor including cryptorchidism, orchitis, and testicular torsion

or trauma.
Study procedures

All participants reported in the morning following an

overnight fast of 12 hours and abstinence from for at least 24

hours, to provide an early morning serum testosterone sample,

and to undergo Bioelectric Impedance Analysis according to the

protocol validated by Lukaski et al., 1986 to assess body

composition (19). Serum testosterone levels (reference range

10.4 – 34 nmol/L) were analyzed using the immunoassay

chemiluminescence method, Architect i1000SR® (Abbott

systems, Illinois, USA). Hypogonadism is defined in subjects

who had a serum testosterone level <10.4nmol/L. Subjects were

also requested to fill in the English five-item version of the

International Index of Erectile Function questionnaire-5 (IIEF-

5) a brief, reliable, and valid self-administered questionnaire

containing five questions that have been widely used in many
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countries to detect the presence and severity of ED (score range:

5-25, severe ED: 5-7, moderate ED: 8-11, mild-moderate ED: 12-

16, mild ED: 17-21, no ED: 22-25) (20). All participants had a

higher level of education and good command of the

English language.

The metabolic status of participants was assessed using the

TANITA body analyzer (TBF-410GS) (Arlington Heights, Illinois,

USA) which is a reliable method for assessing body composition

(21). Measurements were performed with subjects fasting for a

minimum of 8 hours, wearing light clothing and no shoes or socks.

Quality control for all measurements was monitored regularly.

Results of the body composition analysis include weight, body fat

%, body mass index (BMI), degree of obesity, MetAge and visceral

fat. The degree of obesity is an estimate of overweight in relation to

the norm in percentage and is calculated using the following

formula: [(weight – ideal weight)/ideal weight] x 100.
Data, variables

Risk factors for sexual dysfunction such as diabetes mellitus,

hypertension, coronary artery disease, dyslipidemia and

smoking were assessed through interview.

Demographic data (age), clinical (testosterone, results of IIEF-

5) and body composition results (noted above) were also collected.

Participants were divided according to their chronologic age into

two groups: (i) group 1 with participants whose age was under 40

years (18-39), and (ii) group 2 with participants whose age was

equal or above 40 years (40-65) (22–24).
Statistical analysis

The distribution of the data was assessed using the Shapiro-

Wilk test. All numerical data were presented as means ±

Standard Deviation (SD), while categorical data were

presented with frequencies (%).

The relationship between participants’ sexual and androgenic

state and their body composition parameters were assessed using

Pearson’s correlations. Student T-test was used to compare

testosterone levels and results of body composition analysis

between men <40 years of age with or without sexual

dysfunction. Clustered box plots were used to picture differences

in chronologic and MetAge in men with serum testosterone (<10.4

or ≥ 10.4) and with or without ED. A p-value <0.05 was considered

statistically significant. Statistical analysis of collected data was

performed using SPSS version 25 (IBM, Armonk, NY, USA).
Results

Among the 120 participants, only 90 subjects met the

inclusion and the exclusion criteria for this study. None of the
Frontiers in Endocrinology 03
participants had undergone any bariatric surgery. The average

chronologic age of the population was 39.41 ± 9.39 years [30-68

years], of which 53 individuals were under the age of 40 and 37

individuals were over the age of 40. A low testosterone level was

detected in 18 subjects (20%) and risk factors were detected in 41

(45.6%) subjects. Risk factors were more prevalent among men

≥40 compared with men <40 years of age (54.1% vs. 39.6%). The

characteristics of the study population including demographic,

clinical and body analysis data are shown in Table 1.

ED was reported by 48 (53%) subjects, with an average IIEF-

5 score of 20.04 ± 3.0.

Table 2 reports the correlations between the different

continuous study variables.

Overall, a significant negative correlation was detected

between testosterone and metabolic age, weight and BMI as

well as various fat body composition elements (Fat%, fat mass,

visceral fat and degree of obesity). On subgroup analysis these

correlations were stronger in men ≥40 years of age.

With regards to the IIEF-5 score, no significant correlations

were observed with other variables among participants, overall.

However, significant negative correlations were observed with

testosterone, MetAge, BMI, fat mass, visceral fat and degree of

obesity only in men < 40 years of age.

Comparison of demographic, clinical and body composition

analysis data in subjects < 40 years of age with/without ED was

established (Table 3). ED was reported by 24 subjects who were

< 40 years old, while the remaining 29 subjects had no ED with

the IIEF-5 score.

Participants younger than 40 with ED had significantly

lower T levels (10.88 ± 4.05 vs. 14.52 ± 4.14, p=0.002)

compared to their counterparts without ED. Older MetAge

was observed in ED vs no ED participants as well (44.63 ± 6.9

vs 39.9 ± 8.59, p=0.034) (Table 3).

Clustered box plots for chronologic age (Figure 1) and

MetAge (Figure 2) by sexual function and testosterone levels

stratified according to the study groups were drawn.

In subjects < 40 years of age, the mean MetAge was

significantly higher in those with hypogonadism or with ED

compared to their counterparts with normal testosterone levels

or normal sexual function (Figure 2). No significant differences

were noted for MetAge in men ≥40 years of age. Furthermore,

no significant differences were noted in the chronologic age of

men with low/normal testosterone or with/without ED among

the two study groups (Figure 1).
Discussion

This study revealed that body composition parameters

including MetAge can significantly influence the sexual and

gonadal health of men. More importantly, the increase in body

mass index and MetAge may be associated with sexual

dysfunction in men younger than 40 years of age.
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Significant negative correlations were obtained between

serum testosterone level and metabolic age, body weight and

degree of fat deposition. Many studies have confirmed the

presence of a close association between testosterone deficiency

and obesity (25). The excessive secretion of leptin and pro-

inflammatory cytokines by adipose tissue as well as the

prevailing state of insulin resistance in obese men exert a

negative impact on the hypothalamic-pituitary-gonadal axis

ultimately reducing the secretion of gonadotropins (26). At the

peripheral level, the increased production of leptin may further

reduce the receptivity of Leydig cells to LH (27). While insulin

resistance decreases hepatic sex hormone-binding globulin

production and increases the availability of free testosterone

(26, 28, 29), it thereby renders free testosterone a substrate for

excessive aromatization to estradiol in adipose tissues (26).

Estradiol consequently exhibits a negative effect on the

hypothalamic-pituitary function and further aggravates the

process (26). The European Male Aging Study showed that a
Frontiers in Endocrinology 04
decline in testosterone was observed in 73% of overweight or

obese men; the serum testosterone in men with a BMI> 30 kg/m2

was on average 5 nmol/l lower to those of normal weight (30). In

a cross-sectional study of young non-diabetic obese men,

hypoandrogenemia was directly associated with adiposity (31).

Our results showed that in men < 40 years of age, the IIEF-5

score was significantly negatively correlated with serum

testosterone levels, MetAge, BMI and degree of fat deposition.

On the other hand, this finding was not obtained in men ≥ 40

years of age. This may be explained by the higher incidence of

risk factors among men ≥ 40 years old, suggesting that the

presence of risk factors in this population may undermine the

effect of body composition parameters on sexual function which

was observed in the younger age group. Age has been confirmed

to be an independent risk factor for ED (32). Older men, are

prone to systemic diseases such as hypertension, cardiovascular

disease, type-2 diabetes or even psychoneurological diseases and

are hence more likely to develop ED (33). However, some studies
TABLE 1 Characteristics of the study population: whole population, participants < and ≥ 40 years of age.

Demographic and clinical
data

Whole population
(n=90)

Participants <40 years of age
(n=53)

Participants ≥40 years of age
(n=37)

Age (years) 39.41 ± 9.39 32.77 ± 2.74 48.92 ± 7.02

Testosterone (nmol/L) 13.68 ± 4.49 12.87 ± 4.45 14.84 ± 4.34

IIEF-5 score 20.91 ± 2.86 22.38 ± 2.34 20.43 ± 3.12

Mild -Moderate ED 7 (7.7) 3 (5.6) 4 (10.8)

Mild ED 41 (45.5) 21 (39.6) 20 (54.1)

No ED 42 (46.6) 29 (75.5) 13 (35.1)

Risk Factors 41 (45.6) 21 (39.6) 20 (54.1)

Diabetes Mellitus 7 (7.8) 1 (1.9) 6 (16.2)

Hypertension 12 (13.3) 4 (7.5) 8 (21.6)

Smoking 29 (32.2) 17 (32.1) 12 (32.4)

Coronary artery disease 1 (1.1) 0 (0) 1 (2.7)

Body composition analysis

Metabolic Age (Years) 45.54 ± 10.35 42.04 ± 8.14 50.57 ± 11.67

Weight (kg) 88.28 ± 17.8 89.49 ± 16.87 86.54 ± 19.14

BMI (kg/m2) 28.8 ± 4.77 29.02 ± 4.49 28.49 ± 5.18

Fat (%) 26.03 ± 6.82 25.87 ± 5.84 26.27 ± 8.09

Fat mass (kg) 23.74 ± 9.88 24.27 ± 9.97 22.97 ± 9.8

Visceral fat (rate) 10.52 ± 4.1 9.57 ±3.91 11.89 ± 4.01

Degree of obesity (%) 31.12 ± 21.51 32.06 ± 20.33 29.78 ± 23.31

Muscle mass (kg) 61.42 ± 10.05 62.53 ± 8.45 59.84 ± 11.92

Bone mass (kg) 3.22 ± 0.51 3.25 ± 0.43 3.19 ± 0.61

BMR (Kj) 8050.77 ± 1280.03 8199.34 ± 1203.01 7837.95 ± 1371.54

IIEF-5, International Index of Erectile Function-5 item version; ED, Erectile Dysfunction; BMI, Body Mass Index; BMR, Basal Metabolic Rate.
frontiersin.org

https://doi.org/10.3389/fendo.2022.1050441
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org


Majzoub et al. 10.3389/fendo.2022.1050441
have suggested that ED in young men may be more frequent

than we thought and could be attributed to life style exposures

including smoking, alcohol or drug intake (34) as well as

alterations in metabolic profiles of these individuals. Several
Frontiers in Endocrinology 05
studies have explored the relationship between various body

composition parameters and sexual dysfunction in men. Visceral

fat, represented by the visceral adiposity index which is a

mathematical parameter obtained using waist circumference,
TABLE 3 Comparison of demographic, clinical and body composition analysis data in subjects < 40 years of age with/without erectile
dysfunction.

No ED (n=29) ED (n=24) P value

Testosterone (nmol/L) 14.52 ± 4.14 10.88 ± 4.05 <0.01*

Weight (Kg) 86.42 ± 15.56 93.2 ± 17.97 0.14

Fat (%) 24.52 ± 5.95 27.5 ± 5.38 0.06

Fat mass (Kg) 21.88 ± 8.85 27.17 ± 10.66 0.07

Muscle mass (Kg) 61.41 ± 8.12 63.88 ± 8.82 0.29

Bone mass (Kg) 3.21 ± 0.41 3.29 ± 0.46 0.48

BMR (Kj) 8022.03 ± 1128.98 8413.58 ± 1277.82 0.24

Metabolic age (Years) 39.9 ± 8.59 44.63 ± 6.9 0.03*

Visceral fat (rate) 8.69 ± 3.82 10.63 ± 3.83 0.07

BMI (Kg/m2) 27.9 ± 4.42 30.38 ± 4.28 0.04*

Degree of obesity (%) 26.93 ± 20.12 38.25 ± 19.2 0.04*

Risk factors, n (%) 14 (48.27) 7 (29.17) 0.13

Independent t- test and Chi squared test, *: significant result p<0.05.
BMI, body mass index; BMR, basal metabolic rate.
fron
TABLE 2 Pearson correlation between variables in the whole study population and the subjects < or ≥ 40 years old.

r Testosterone IIEF score

Whole population
(n=90)

<40 years
(n=53)

≥ 40 years
(n=37)

Whole population
(n=90)

<40 years
(n=53)

≥ 40 years
(n=37)

Testosterone (nmol/L) 1 1 1 0.135 -0.296* 0.049

Age (years) 0.186 -0.145 0.086 -0.203 -0.057 -0.084

Metabolic age (years) -0.267* -0.347* -0.467** -0.090 -0.304* 0.253

IIEF score 0.135 -0.296* 0.049 1 1 1

Weight (Kg) -0.391** -0.372** -0.402* 0.034 -0.190 0.245

BMI (Kg/m2) -0.430** -0.389** -0.483** -0.065 -0.283* 0.142

Fat % -0.474** -0.472** -0.530** -0.080 -0.259 0.087

Fat mass (Kg) -0.477** -0.447** -0.518** -0.070 -0.291* 0.174

Visceral fat (rate) -0.377** -0.441** -0.505** -0.151 -0.276* 0.106

Degree of obesity (%) -0.439** -0.394** -0.499** -0.067 -0.288* 0.145

Muscle mass (Kg) -0.192 -0.210 -0.132 0.108 -0.115 0.259

Bone mass (Kg) -0.178 -0.033 -0.320 0.098 -0.083 0.239

BMR (Kj) -0.296** -0.237 -0.326* 0.082 -0.136 0.265

■: Negative correlation, ■: Positive correlation, (*): Significant correlation P< 0.05, (**): highly significant correlation P<0.001, IIEF, International Index of Erectile Function; BMI, Body
Mass Index; BMR, Basal Metabolic Rate; r, Pearson correlation coefficient.
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BMI, serum triglyceride and high-density lipoprotein levels, was

found to be significantly higher in men with ED in comparison

to those without ED (35). Body fat mass, on the other hand, had

a U-shaped relationship with erectile function in a study of

Korean men indicating that worse sexual performance was

reported by men with either too little or too much fat mass

(36). A recent observational study by Molina-Vega et al. (2020)

established an association between ED and obesity in a group of

young non-diabetic obese men between the ages of 18-49 years

(37). The authors revealed that the severity of ED was directly

related to an increase in BMI, metabolic syndrome components,

fat mass and lipid balance. While these results do corroborate

with our findings, their study may have a selection bias as it only

included obese patients who may be predisposed to other risk

factors of ED and did not include a non-obese control group to

confirm the association. In our, randomly selected study

participants, we compared serum testosterone levels and body

composition parameters between 2 equally sized groups <40
Frontiers in Endocrinology 06
years of age with/without ED. We reported significantly lower

serum testosterone, older MetAge and higher BMI and degree of

obesity in men with ED compared to those without ED.

The impact of hypogonadism on the vascular tone has been

investigated and reports have established a link between

endothelial dysfunction and testosterone deficiency

predisposing patients for ED (38). Hypogonadism may

manifest with decreased production of nitric oxide (NO)

synthetase thereby reducing the NO levels in the vascular

endothelium (10, 39). This in addition to an upregulation in

vasoconstrictor levels including endothelin-1 and pro-

inflammatory factors (IL-6, CRP) result in impairment of

cavernous smooth muscle hemodynamic properties leading to

altered relaxation, or in other words, ED (11, 40).

This study was not without limitations. The study

participants were healthcare workers who are not necessarily

representative of the general population. Furthermore, ED was

subjectively assessed by the participants who might under- or
A B

FIGURE 2

Clustered Box plot for: Metabolic Age by sexual function (A) and serum testosterone level (B) in participants < or ≥ 40 years of age.
A B

FIGURE 1

Clustered Box plot for: Age by sexual function (A) and serum testosterone level (B) in participants < or ≥ 40 years of age.
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overestimate their sexual performance. HBA1c was not assessed

and therefore it is unknown whether some of the participants

might be pre-diabetic or with insulin resistance. The body

composition analysis results were as valid as the accuracy of

the machine utilized. Despite the fact that men with infertility

were excluded from the study, we did not assess serum LH and

FSH levels in our study population, nor did we measure their

testicular volumes. As such we cannot exclude with certainty the

presence of primary testiculopathies and therefore we cannot

rule out preexisting hypogonadism that may be unrelated to

metabolic age alteration. Moreover, the diagnosis of ED was

based only on the IIEF-5 results and as such some patients with

psychogenic EDmay have been included. Finally, lifestyle factors

that may interfere with sexual function such as cigarette smoking

were not evaluated.
Conclusion

MetAge is significantly inversely correlated with serum

testosterone levels overall. In men < 40 years of age, higher

MetAge seems to have a negative impact on sexual function.

This association may serve as an additional motive towards

adopting a healthy lifestyle among the general population.

Further studies of larger sample size are required to confirm

or dispute these results.
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Hernández M, et al. Endothelin-1 contributes to endothelial dysfunction and
enhanced vasoconstriction through augmented superoxide production in penile
arteries from insulin-resistant obese rats: role of ET(A) and ET(B) receptors. Br J
Pharmacol (2014) 171(24):5682–95. doi: 10.1111/bph.12870
frontiersin.org

https://doi.org/10.1007/s11930-019-00192-0
https://doi.org/10.1007/s11930-019-00192-0
https://doi.org/10.1111/aji.13178
https://doi.org/10.1038/s41367-019-0008-2
https://doi.org/10.1038/ijir.2008.42
https://doi.org/10.1111/bju.14813
https://doi.org/10.3389/fendo.2019.00916
https://doi.org/10.1136/adc.2005.085522
https://doi.org/10.1111/and.13282
https://doi.org/10.1152/jappl.1986.60.4.1327
https://doi.org/10.1038/sj.ijir.3900859
https://doi.org/10.1590/1806-9282.65.10.1283
https://doi.org/10.4103/1008-682X.139253
https://doi.org/10.4103/1008-682X.139253
https://doi.org/10.1159/000354931
https://doi.org/10.5152/tud.2017.24886
https://doi.org/10.1111/cen.13501
https://doi.org/10.1111/cen.13723
https://doi.org/10.1097/MOU.0000000000000762
https://doi.org/10.1111/and.13035
https://doi.org/10.3390/ijms22041988
https://doi.org/10.1210/jc.2007-1972
https://doi.org/10.1002/oby.22579
https://doi.org/10.21037/tau.2016.11.18
https://doi.org/10.1016/j.esxm.2018.11.004
https://doi.org/10.1097/MOU.0000000000000257
https://doi.org/10.1080/13685538.2017.1406468
https://doi.org/10.1038/ijir.2009.8
https://doi.org/10.1038/ijir.2009.8
https://doi.org/10.4103/aja.aja_106_19
https://doi.org/10.1016/j.sxmr.2019.02.005
https://doi.org/10.1016/j.sxmr.2019.02.005
https://doi.org/10.2164/jandrol.05136
https://doi.org/10.1111/bph.12870
https://doi.org/10.3389/fendo.2022.1050441
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	Impact of body composition analysis on male sexual function: A metabolic age study
	Introduction
	Material and methods
	Study design, participants and setting
	Study procedures
	Data, variables
	Statistical analysis

	Results
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


