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Abstract

Introduction: The reproductive health of adolescents and young men is a crucial component of overall health and well-
being. Despite increasing attention to this issue, there remains a lack of information and awareness in society regarding male
reproductive health, which leads to the neglect of important aspects of prevention and treatment. In particular, young men
are exposed to numerous risk factors, including behavioral, socioeconomic, and environmental ones, which can negatively
affect their future reproductive potential. The timely identification and elimination of these factors are essential for preserving
the health of future generations.

Objective: To conduct a comprehensive analysis of the key risk factors affecting the reproductive health of adolescents
and young men.

Search Strategy: After systematizing keywords and their synonyms, a comprehensive bibliographic search was carried
out. Data was collected from leading international (PubMed, Google Scholar, Embase) and Russian-language (Cyberleninka,
eLibrary) scientific databases, focusing on publications from the last ten years. The source selection process included an
analysis of abstracts for relevance and an assessment based on citation frequency. Only full-text works were subjected to an
in-depth analytical review. The main inclusion criteria were: relevance to the research topic, publication language (English or
Russian), full text availability, and a variety of study types. The final selection included original and review articles, systematic
reviews, meta-analyses, clinical guidelines, scientific monographs, and collections of abstracts, which ensured a
comprehensive coverage of the research problem.

Results and Conclusion: Age is a key factor in the deterioration of reproductive health: men over 45 show a statistically
significant decline in sperm quality. Sociocultural aspects, such as distorted family and religious norms, as well as media
influence, can contribute to an early onset of sexual activity and neglect of contraception methods, increasing the risk of
STls. Behavioral factors, including smoking, alcohol abuse, and being overweight, have a direct negative impact on
spermatogenesis and erectile function. To preserve men's reproductive health, it is necessary to carry out comprehensive
preventive measures aimed at increasing awareness of the risks associated with lifestyle and behavior, as well as removing
sociocultural barriers to open discussion of sexual health. Special attention should be paid to programs for adolescents and
young men to foster a responsible attitude towards their own health. Early diagnosis and timely treatment of congenital and
acquired diseases of the reproductive system are also critically important for preventing infertility.
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BBepeHue: PenpogykTuBHOe 340pOBbE MOAPOCTKOB M MOMOABIX MYXYWH SIBNISIETCA BaXHbIM KOMMOHEHTOM 0bLiero
300poBbs W Brarononyyns. HecmMoTps Ha pacTyLiee BHUMaHue K 3Ton npobrneme, B 0BLIECTBE COXPAHAETCS HEQOCTaTOK
WHChOpPMaLMM U OCBELOMIEHHOCTU O PENPOAYKTMBHOM 3[0POBbE MYXUMH, YTO MPUBOLWT K YNYLLEHWIO BaXHbIX aCreKToB
NpounakTkM 1 neyenns. B ocobeHHOCTM, Monogble MyX4MHbI MOABEPKEHbI BMUSHUIO MHOXECTBA (PaKTOpPOB puUcka,
BKIOYas MOBEJEHYECKME, COLMAmbHO-9KOHOMUYECKUE U 3KOMOTUYECKME, KOTOpble MOTYT HEraTWBHO CKasaTbCH Ha UX
Oyoywem penpogyKTMBHOM noTeHuuane. CBOEBPEMEHHOE BbISBMEHWE M YCTpaHeHWe 3TX (hakTOpoB MMEET peLuatolee
3HayYeHWe ans CoxXpaHeHus 300poBbs BYaYLLMX NOKONEHWH.

Llenb: npoBecT KOMMMEKCHbIN aHanu3 KrioyeBblX (HakTOPOB pucKa, BRMSIOWMX HA PenpoayKTUBHOE 3[00POBbE
MOLPOCTKOB U MOMOABIX MYXUUH.

Crpaterna noucka: [locre cucTeMaTu3auwm KHOYEBLIX CNOB W WX CUHOHWMOB Obln MpOBEAEH KOMMIEKCHBIN
oubnuorpacuyeckuin nomck. COOp AaHHbIX OCYLIECTBNANCA B Bedywux MexayHapogHblx (PubMed, Google Scholar,
Embase) u pycckossbiuHbix (Cyberleninka, eLibrary) HayuHbix 6a3ax, ¢ hokycom Ha nybrmkauum 3a nocnegHue 4ecsTb NeT.
Mpouecc otbopa WCTOYHMKOB BKMKOYan aHanM3 aHHOTALUMA Ha NpeaMeT UX PeneBaHTHOCTM U OLEHKy Mo yvactoTe
LUMTMPOBaHNS. Jlnwb nonHoTekcToBble paboTbl Gbinv NOABEPrHYTHI YrnybneHHoMy aHanuTuieckomy 0630py. OCHOBHbIMM
KPUTEPUAMI BKIIOYEHWS CTanW: COOTBETCTBME TEMATMKE WCCMEAOBaHWUS, A3bIK NYOMMKALMW (AHITMIACKUA UMM PYCCKMIA),
MOMHBINA TEKCT cTaTeil 1 pasHoobpasue TUMOB MCCnedoBaHuii. B MTOroByo BbIOOPKY BOLLMM OpUrMHasnbHble M 0630pHbIE
cTaTbM, cucTemaTnyeckue 00630pbl, METaaHanmM3bl, KIMHUYECKUE PEKOMEHAALWMW, Hay4yHble MOHorpadmu U COOPHMKM
TE31COB, YTO 06ECNeYNNIo BCECTOPOHHMIA OXBAT UCCreLyeMomn Npobnemi.

PesynbTatbl u 3akntoyeHue: BospacT SBNSeTCS KniOYEBbIM (PaKTOPOM YXyALIEHNS PENPOAYKTUBHOMO 3[40POBbS: Y
MyX4MH cTapwe 45 neT HabnogaeTcs CTaTUCTUYECKN 3HAYMMOE YXYALIeHUe kayecTBa cnepmbl. CounanbHO-KyNbTypHbIe
acnekTbl, TakMe KaK MCKaXEHHbIE CEMENHbIE M PENUMMO3Hble HOPMbI, @ TaKkKe BNUSHWE MeAma, MOryT cnocobCTBOBaTh
PaHHEMY Hauyanmy MONIOBOM KM3HM U NpPeHeOpeXeHWlo MeTodamu  KOHTpauenuuu, 4To nosblwaeT puck WM.
lMoBepeHyeckue hakTopbl, BKMOYas KypeHue, 3noynotpebreHue ankororeM W M3BbITOYHbIA BeC, MMeKT npsMoe
HeraTMBHOE BO3AENCTBME HAa CMEpMaToreHe3 W 3peKTUMbHYID (PYHKUMIO. [ns coxpaHeHWs penpoayKTUBHOTO 3[40POBbS
MYX4NH HeoDXOQMMO NPOBOAUTL KOMMMEKCHble NPOUNAKTUYECKME MEPONPUSATUS, HanpaBfeHHble Ha MOBbILLEHME
OCBEAOMITEHHOCTI O pUCKaX, CBA3aHHbIX C 00Pa30M XM3HW 1 MOBEAEHNEM, @ TaKkKe Ha YCTPAHEHME COLMaIbHO-KyNbTYPHbIX
0apbepoB ANA OTKPLITOrO 0OCYXAEHWS cekcyanbHOro 3a0poBbs. Ocoboe BHMMaHWe criedyeT yaensTb nporpammam,
OPUEHTMPOBAHHLIM Ha MOLPOCTKOB M MONOAbIX MYXYMH, C Lenbio (POPMMPOBAHMS OTBETCTBEHHOrO OTHOLLEHMS K
COBCTBEHHOMY 370POBbI0. PaHHSS AMarHOCTUKa U CBOEBPEMEHHOE NEYEHNE BPOXAEHHbIX 1 NPUOOPETEHHbIX 3aboneBaHuii
PENPOLYKTUBHOI CUCTEMbI TaKKe SBRSIOTCS KPUTUYECKM BaxKHbIMW NS NPeAOTBPaLLEeHUs Becnnogms.

Knrouesnble cnosa: penpodykmusHoe 300posbe, hakmoph! pucka, Myxckas (oepmubHOCMb
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Kipicne: Xacecnipimaep MeH ac epnepaiH, penpoLyKTUBTi AeHCayrblFbl — Xannbl JeHcaynblk NEH ar-ayKaTThbiH,
MaHbI3abl kypampac Geniri. byn Macenere AereH Kbi3blFyLbIMBIKTbIH, apTyblHA KapaMmacTaH, Kofamaa epnepaiw,
PenpPOAYKTUBTI AeHcaymblFbl Typanbl aknapat neH xabapaapnblk KeTicnengi, Oyn angbiH any MeH emaeygiH, MaHsI3abl
acnekTinepiH HasapfaH ThiC Kangblpagbl. Ocipece, Xac epnepaiH, PenpoaykTUBTI AeHCaymnbliFbiHA MIHE3-KYMbIKTHIK,
SMEYMETTIK-3KOHOMMKASbIK, KaHe 3KOMOTUSANbIK CUSKTBI KenTereH Kayin daktoprnapbl acep etedi, Oyn onapabiH, 6onatak,
PenpoayKTUBTI aneyeTiHe Kepi acepiH Turidyi MyMmkiH. Ocbl dhakTopnapabl yakTbibl aHbIkTay XoHe ok 6Gonawak
YPNaKTbIH AEHCAYMbIFbIH CaKTay YLUiH WeLyLli MaHbI3Fa 1e.

Makcatbi: KacecnipiMaep MeH xac epnepaiy, penponyKTUBTi AeHcaynblfbiHa SCep eTETiH Herisri kayin dakTopnapbiHa
KeLueHai Tangay xyprisy.

Isgey ctparerusicbl: Heriari ceanep MeH onapablH, CUHOHUMAEPIH XyRenereHHeH keiH kewwerai oubnuorpacmsnbik,
i3ney xyprisingi. [epekTepmi XuHay COHfbl OH JKbinAarbl XapusnaHbiMapea GarbiTTansaH JKETeKwWi Xarblkapanblk
(PubMed, Google Scholar, Embase) xaHe opbic TiniHgeri (Cyberleninka, eLibrary) fbinbiMv 6asanapga xy3aere acbipbiigs!.
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[epekke3aepai ipiktey npoueci onapblH, e3eKTinirH aHbIkTay yiliH aHHOTauuAnapasl Tanjayabl XaHe galiekce3 Xuiniri
OonbiHWwa Oaranayabl KamTbigbl. Tek TOMbIK, MITIHAI XyMbICTap faHa TEpeHmeTinreH Tangayra anbiHgbl. 3epTTey
TaKbIpblObIHA CIMKECTIK, KapusaHbIM Tifli (aFbIWbIH HEMECE OpbIC), TOMbIK, TEKCT XaHE 3epTTey TypnepiHiH, apTypiniri
Heriari ipikTey Kkputepuiinepi 6onabl. KOPbITbIHAbI ipikTeyre 3epTTenin OTbipFaH MaCEmNeHi XaH-KaKTbl KaMTygbl
KaMTamacbI3 eTeTiH TyMHyCKa XoHe Loy Makananapbl, Xyheni Lonynap, MeTa-aHanusgep, KMWHUKarmblk Hyckaynap,
FbINbIMM MOHOTPacUANap KaHe TE3UCTEP XMHAKTAPbI EHA.

Hatuxenep MeH KOpbITbIHAbI: XKac penpomyKTVBTI AEHCAyMbIKTbIH, HallapnaybiHblH, Heriari akTopbl Oonbin
Tabbinagbl: 45 %acTaH ackaH eprepge crepMa canachlHblH, CTaTUCTWKambIK, TyprblAaH MaHbl3abl Typae Hawapnaybl
Oankanagbl. BypmanaHfaH oTOachifblk, XaHE AiHW HOpManap CUSIKTbl SNeyMETTIK-MJeHU acnekTinep, COoHAal-ak,
MeamaHbIH, bikNarnbl XbIHbICTbIK eMipdi epTe bacTayra XaHe KOHTpaLenuus aficTepiH enemeyre biknan eTyi MyMKiH, Byn
HXKBW kayniH apTTbipagbl. WeiibiM wery, ankoronbdi WamagaH TbiC nainganaHy XsHe apTblk, CafnMaK CUSKTbl MiHes-
KYJIBIKTBIK (hakTopnap cnepmatoreHe3 6eH apekTunbii dyHKUMsIFa Tikenen Tepic acep eTedi. Epnepain, penpoaykTueTi
JeHcaynblfbiH CakTay yLUiH eMip canTbl MeH MiHe3-KyIblkka b6aitnaHbICTbl KayinTep Typarnb! xabaphapnbiKTbl apTTbipyFa,
COHAal-aK, XbIHbICTbIK AEHCAYMbIKTbl alblk Tamnkbinay yLliH aneyMmeTTik-MafeHW Keaeprinephi xotwfa barbiTTansaH
KeleHai npodunakTukanblk, —ic-lapanapgbl Kypridy KaxeT. JKacecnipimgep MeH xac epnepre 6arbiTTanfaH
Oargapnamanapra epekile Hasap aygapy kaxeT, Oyn onapgbld, ©3 [eHcaymblfbiHa KayarKepLuinikneH KapaybiH
KanbinTacTblpyra kemektecedi. Tya OiTkeH xoHe Xype mnanga OonfaH penpogykTUBTI Kyiie aypynapbiH epTe

AMarHocTMKarnay xaHe yakTblibl emaey Ae GeaeynikTin angbiH any yiliH eTe MaHbl3gbl.
Tylin ce3dep: penpodykmusmi OeHcaynbIk, Kayin hakmopnapbi, eprep epmunbiiei.

[Holiekcos ywin:

MyxamedxaH M.b., AnyuHbaes M.K., TabbiHbaes H.b., KycaurHosa A.A., Kacem J1.T. Xacecnipimaep MeH xac epnep
apacbiHAa penpoayKTvBTik AeHcaynbik Macenenepi. || 6enim // Fuinbim xoHe JeHcaynblk cakTay. 2025. Vol.27 (5), b. 223-

232. doi 10.34689/SH.2025.27.5.026

Background

Investigation into the reproductive health of adolescents
and young men is a critical and burgeoning field of modern
medicine, foundational to both individual well-being and
global public health. Male infertility and other reproductive
disorders are no longer considered marginal issues but
have emerged as a significant and growing concern
worldwide, impacting demographic trends and quality of life
for millions of people [68, 98]. Data from a vast body of
literature consistently indicate a worrying global decline in
key male reproductive parameters, including sperm count
and semen quality, over the past several decades [61, 74].
This trend has been documented across various
populations and geographical regions, prompting an urgent
need to identify its underlying causes [51]. The etiology of
these disorders is highly complex and multifactorial,
involving a dynamic interplay of demographic, genetic,
behavioral, medical, and environmental factors [8]. Each of
these domains contributes uniquely to the overall risk
profile, with their combined effects often leading to more
severe outcomes [10].

Objective: To identify key factors influencing the
reproductive health of adolescent and young males, with a
focus on prevention and early correction of disorders.

Search strategy. The methodological approach began
with the systematic identification of primary search terms
and their synonymous expressions. A subsequent
comprehensive literature search was conducted across
major international databases, including PubMed, Google
Scholar, and Embase, as well as regional Russian-
language academic platforms such as Cyberleninka and e-
Library. Selected articles underwent an initial screening of
their abstracts to determine thematic relevance. This was
followed by a process of bibliographic cross-referencing,
which involved analyzing both the cited references and
subsequent works that had cited the selected articles. The

remaining literature was then categorized according to
predefined eligibility criteria, and full-text versions were
retrieved for a detailed analytical review. Only
methodologically sound and validated studies that met all
inclusion criteria were ultimately integrated into the final
synthesis. Finally, 101 references were included in this part
of the review.

Inclusion and Exclusion Criteria. The inclusion criteria
were as follows: (a) thematic relevance to the study's
scope; (b) availability in either English or Russian; (c) full
text is available. Conversely, publications that did not satisfy
these predefined standards were consequently excluded
from the review.

The main part

In contemporary scientific literature, the causes and risk
factors influencing men's reproductive health are
systematically categorized into four key areas: biological
and physiological determinants, behavioral and lifestyle
factors, environmental exposures, and socio-demographic
characteristics [78]. This multifaceted approach provides a
more complete understanding of fertility disorders and helps
identify the most significant links in the pathogenesis of
male infertility (see Figure 1).

Demographic Factors

To date, it has been well established that age, ethnicity,
and level of education/living standards represent significant
demographic indicators that may exert a substantial impact
on male reproductive health [20, 66].

A meta-analysis covering data from 1965 to 2015
identified age as one of the major risk factors for reduced
sperm concentration in 13 out of 14 analyzed studies [91].
Research demonstrates that with advancing age, men
experience deterioration in key semen parameters —
including sperm count, motility, and morphological integrity
[49, 54]. For example, Lee T. et al. (2023) reported
statistically significant alterations in semen quality among

225



Hayka u 3apaBooxpanenne, 2025 T.27 (5)

O030p JUTEPATYPHI

REPRODUCTIVE HEALTH

¥
Medical and biological factors f

AN /

Hormmonal disorders Genetic mutations

/ Infections

Varicocele Metabolic syndrome

Behavioral factors

Smoking

|| L.
Alechol
I I

Socio-cultural factors
YA NN
Limited access to Sterect}-'l_ae_s c_)f
E masculinity
education |
VAN

Shame and taboo
Social pressure

\

Demographic factors

Z |

Age |

Ethnicity

Sleep disorders Sexual behavior

Education level

Physical inactivity

Irrational nutrition

Figure 1. The spectrum of risk factors influencing male reproductive health

men aged 45 years and older compared to those younger
than 35. Specifically, reductions were observed in ejaculate
volume (2.5 ml vs. 3.2 ml; p < 0.001), total sperm motility
(31.2% vs. 42.3%; p < 0.001), and progressive motility
(28.4% vs. 39.2%; p < 0.001). The authors associated these
changes with age-related dysfunction of Sertoli cells —
somatic elements providing structural and metabolic
support to spermatogenesis — which in turn may contribute
to reduced fertility in middle-aged men [58]. In another
study, researchers suggested that ejaculate volume
progressively decreases after the age of 45 due to the
functional decline of accessory glands in the male
reproductive system [37]. Age-related changes also occur in
the hormonal profile and functional state of the testes,
including reduced Leydig cell numbers and progressive
decline in testosterone production [71]. These tendencies
are of particular concern given that paternal age is steadily
increasing worldwide, largely due to delayed marriage and
childbearing for socio-economic reasons [53].

At the same time, a number of studies demonstrate a
strong association between early sexual initiation (before
the age of 16) and increased risks of adverse outcomes in
reproductive and sexual health. Such consequences
include a higher likelihood of multiple sexual partners,
sexual encounters under the influence of alcohol or drugs,
elevated risk of unintended pregnancy, and sexually
transmitted infections (STls) [39]. Data from the Youth Risk
Behavior Surveillance System (YRBSS, 2017) revealed that
4.8% of male high school students in the United States had
initiated sexual activity before the age of 13 — more than
double the prevalence among their female peers (2%) [50].

Furthermore, Lindberg L. et al. (2019), in a study among
U.S. high school students, documented pronounced
ethnocultural differences in the timing of sexual initiation.
The highest proportion of very early debut (before 13 years)
was observed among African American adolescent males,
ranging from 12% to 29% depending on the region. Among

Latino adolescents, prevalence varied between 6% and
17%, while among white males it ranged from 2% to 10%
[62]. An analysis of demographic data from the Nigerian
Department of Health (2003, 2008, 2013) showed that
among the 374 ethnic groups in the country, Yoruba males
aged 15-19 years exhibited the highest likelihood of early
sexual initiation [75]. According to Burns J. et al. (2021),
young Black men aged 18-24 are at greater risk of STls,
including HIV/AIDS, and demonstrate greater unmet needs
in sexual and reproductive health services compared to
other ethnic groups [16]. These findings are consistent with
earlier evidence (2011) showing that the prevalence of ED
among Asian men aged 40-49 years (7-15%) was
considerably higher than rates observed in Australia (5-6%)
and Europe (3-5%) [59]. Interestingly, within the Asian
population, the lowest rates of ED were recorded among
certain ethnoreligious minorities, such as Muslims and
Zhuangs [106]. In larger ethnic groups, prevalence values
of ED were reported as 0.767 among Malays, 0.705 among
Chinese, 0.793 among Indians, and 0.667 among other
groups [55].

The influence of education level on sexual dysfunction
remains a subject of ongoing debate. Several studies,
including Johannes C. et al. (2000), reported that men with
lower educational attainment were at greater risk of
developing ED [48]. These findings are supported by other
research demonstrating a positive correlation between the
severity of erectile and orgasmic dysfunctions and low
educational levels [30]. However, contradictory results also
exist. For instance, a study involving 1000 men aged 45-70
years in two Finnish cities revealed that higher-educated
men more frequently reported ED (OR: 0.52; 95% CI: 0.33-
0.83; P = 0.013). Moreover, Hwang T. (2010) observed that
continuing education up to university level was associated
with increased ED prevalence [42]. Finally, several
investigations have reported no statistically significant
association between educational attainment and the
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prevalence of ED, anorgasmia, or disorders related to
sexual satisfaction [56, 88].

Some studies highlight an association between men’s
occupational activity and reproductive health. For example,
civil servants more frequently present with abnormal semen
parameters, which may be explained by the higher
prevalence of risk factors such as smoking and excessive
alcohol consumption that negatively affect fertility [99]. An
Iranian study revealed that men engaged in manual labor
were more prone to infertility compared with office workers.
They more frequently exhibited conditions such as
varicocele and inguinal hernia (2.4 and 1.6 times higher,
respectively), likely due to sustained physical strain and
mechanical stress on the reproductive organs, resulting in
reduced sperm quality [64].

Social and Cultural Factors

In addition to demographic determinants, social and
cultural aspects play an equally important role in shaping
male reproductive health. Family attitudes, community
norms, religious values, and media influence directly affect
sexual behavior, reproductive awareness, and access to
medical services. For example, several studies have
demonstrated that insufficient communication between
parents and adolescents on topics of sexual and
reproductive health contributes to higher levels of risk-
taking behavior, including early sexual debut and low
contraceptive use [82, 89]. Conversely, open dialogue with
parents has been associated with delayed initiation of
sexual activity and increased adherence to safe sexual
practices [96].

Religious beliefs and traditions also exert a
considerable influence. In a systematic review by Kiani Z. et
al. (2021), a strong correlation was found between religious
affiliation and sexual activity among adolescents. Boys and
young men who were regularly involved in religious
practices reported later initiation of sexual activity, fewer
partners, and reduced risk of STIs compared with their non-
religious peers [84].

Socioeconomic inequality is another critical determinant. In
regions with low income and limited access to education, men
demonstrate poorer knowledge of reproductive health issues
and more often encounter problems in receiving timely medical
care. For example, a study in sub-Saharan Africa revealed that
young men from lower socioeconomic groups were significantly
less likely to use modern contraceptives and more likely to be
exposed to sexual risk factors [47]. At the same time, cultural
attitudes toward masculinity and sexuality can increase the
prevalence of risk-taking behaviors. In many societies, sexual
activity at an early age and having multiple partners are
perceived as indicators of male "status" and "strength."
However, this significantly increases the risks of unprotected
sexual activity, infertility, and STls, including HIV [79, 2].

Finally, mass media and social networks also play a
growing role in shaping reproductive attitudes. On the one
hand, they serve as a source of information on safe sexual
practices; on the other hand, the spread of pornography and
sexualized content has been associated with distorted
perceptions of sexuality, leading to unrealistic expectations,
increased anxiety, and in some cases, erectile dysfunction [65].

Lifestyle Factors

Lifestyle is one of the key determinants of male
reproductive health, with particular emphasis on nutrition,

physical activity, alcohol consumption, smoking, and
psycho-emotional stress. Numerous studies have shown
that overweight and obesity are associated with impaired
spermatogenesis and an increased risk of erectile
dysfunction (ED) [35, 40]. According to a meta-analysis by
Sermondade N. et al. (2013), men with a body mass index
(BMI) above 30 kg/m? had a 21% higher likelihood of
oligozoospermia or azoospermia compared with men of
normal weight [57]. Excess adipose tissue contributes to
increased aromatization of androgens into estrogens, which
negatively affects hormonal balance and reduces
testosterone levels [1, [63]. Weight reduction may be
recommended for infertile patients to enhance their fertility
potential [6, 38].

Nutrition plays a crucial role in reproductive health.
Diets rich in saturated fats and processed foods are
associated with decreased sperm motility and abnormal
morphology [3]. In contrast, a Mediterranean-style diet, rich
in antioxidants, polyunsaturated fatty acids, and vitamins
(C, E, folate), has been shown to improve sperm quality [95,
15].  Micronutrient deficiencies - particularly of zinc,
selenium, and folate - are strongly associated with impaired
spermatogenesis and reduced fertility [93].

Alcohol  consumption  negatively  affects  both
spermatogenesis and erectile function. Chronic alcohol
intake reduces testosterone synthesis, impairs Leydig cell
function, and increases the risk of hypogonadism [100].
Studies have also demonstrated that men who consume
more than 20 alcoholic drinks per week have a higher
prevalence of ED compared with moderate drinkers [21].

Smoking remains a significant risk factor for
reproductive dysfunction. Tobacco smoke contains more
than 4000 toxic compounds, including cadmium, lead, and
polycyclic aromatic hydrocarbons, which lead to oxidative
stress, DNA damage in spermatozoa, and reduced sperm
motility [86, 105]. A meta-analysis by Sharma R. et al.
(2016) confirmed that smokers have significantly lower
sperm concentration and motility compared with non-
smokers [67].

Psychological stress and chronic fatigue also play a
major role. Stress activates the hypothalamic-pituitary-
adrenal axis, increases cortisol production, and suppresses
the hypothalamic-pituitary-gonadal axis, which leads to
reduced testosterone secretion and disruption of
spermatogenesis [36]. In addition, stress is considered a
significant predictor of ED and decreased sexual
satisfaction [18].

Insufficient or excessive physical activity can also
negatively influence reproductive health. A sedentary lifestyle
leads to obesity, hormonal imbalance, and reduced sperm
quality, while excessive endurance exercise (e.g., marathon
training) is associated with oxidative stress, hypogonadotropic
hypogonadism, and reduced testosterone levels [83, 60].

Environmental Factors

Alongside  demographic, social, and lifestyle
determinants, environmental conditions play an increasingly
important role in male reproductive health [92].
Anthropogenic pollution, exposure to endocrine-disrupting
chemicals, radiation, and occupational hazards have been
identified as risk factors for infertility and sexual dysfunction.
A decline in semen quality has been reported worldwide
over the past decades. For instance, Levine H. et al. (2017)
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demonstrated in a large-scale meta-analysis that sperm
concentration in men from North America, Europe,
Australia, and New Zealand declined by 52.4% between
1973 and 2011 [103]. The authors attributed this trend to
environmental  pollution,  unhealthy lifestyles, and
occupational exposures.

Endocrine-disrupting chemicals (EDCs) - such as
bisphenol A (BPA), phthalates, pesticides, and heavy
metals - interfere with hormonal regulation of
spermatogenesis and reduce testosterone levels [7]. For
example, BPA exposure has been linked to decreased
sperm count, reduced motility, and increased DNA
fragmentation [94]. Air pollution, particularly fine particulate
matter (PM2.5), has also been associated with impaired
sperm quality. A Chinese cohort study found that long-term
exposure to high PM2.5 concentrations was associated with
decreased semen volume and abnormal sperm morphology
[69]. Similarly, exposure to high concentrations of nitrogen
oxides and sulfur dioxide has been correlated with reduced
sperm motility [24]. Occupational hazards, especially in
industries involving heat exposure, ionizing radiation,
solvents, or pesticides, significantly contribute to
reproductive disorders [73]. For example, men working in
agriculture and pesticide production are at higher risk of
infertility due to chronic exposure to organophosphates [26].
Workers exposed to high temperatures (e.g., welders,
bakers, drivers) frequently present with impaired
spermatogenesis due to scrotal hyperthermia [76].

Finally, climate change and rising global temperatures
may also have an indirect negative impact on male
reproductive health. Recent studies suggest that prolonged
heat exposure may reduce sperm quality and contribute to
seasonal fluctuations in semen parameters [12].

Conclusion

A comprehensive understanding of these diverse risk
factors is essential for developing effective prevention and
intervention strategies [80, 819(105-]. While numerous studies
have individually explored the impact of specific factors such as
age, smoking, obesity, and exposure to endocrine-disrupting
chemicals, the current scientific landscape often lacks a
cohesive, synthesized analysis that integrates these disparate
findings. The fragmentation of knowledge across multiple
specialties and research areas creates a significant gap in the
ability of healthcare professionals to provide holistic, evidence-
based guidance to young men. Without a clear framework that
outlines the relative importance and synergistic effects of these
factors, public health initiaives may prove less effective.
Furthermore, a deeper understanding of these risks is
necessary to distinguish between modifiable and non-
modifiable factors, allowing for targeted campaigns that
promote healthier lifestyles and responsible reproductive
choices.
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