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Abstract

Introduction: Male reproductive health is a critical component of demographic stability and public well-being.
Contemporary epidemiological studies indicate a decline in male fertility, with adolescence and early adulthood representing
a particularly vulnerable period for the development of reproductive potential. Insufficient awareness, social barriers, and
limited access to specialized care exacerbate the risks to male health.

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: Following the identification of core keywords and their synonyms, a comprehensive literature search
was conducted using international (PubMed, Google Scholar, Embase) and national (Cyberleninka, e-Library) scientific
databases, covering publications from the past ten years. Selected sources were evaluated for citation frequency, and
abstracts were assessed for thematic relevance. Full texts of studies meeting the inclusion criteria were retrieved for detailed
analytical review. Inclusion criteria comprised thematic relevance, publication language (English or Russian), year of
publication (from 2015 onward), and coverage of various study types — including original research, reviews, systematic
reviews, meta-analyses, clinical guidelines, monographs, and conference proceedings.

Results and Conclusion: In recent decades, Kazakhstan has seen a steady increase in the prevalence of male
reproductive disorders, including erectile dysfunction, infertility, and hormonal imbalances. According to a national screening
of 25,000 men, ED was identified in 56.3%, reproductive disorders in 30.4%, and STls in 42.4% of cases. Among
adolescents, urological pathologies were detected in 90.3% of cases, emphasizing the importance of early diagnosis.
National studies further revealed that over 50% of men in both urban and rural areas experience symptoms of androgen
deficiency and sexual dysfunction. Despite the implementation of the state program "Men and Reproductive Health,"
population coverage remains fragmented, and the need for systematic andrological care continues to grow.

Keywords: reproductive health, adolescents, male gender, male fertility, erectile dysfunction

For citation:

Mukhamejan M.B., Alchinbayev M.K., Tabynbaev N.B., Kussainova A.A., Kassym L.T. Reproductive health issues
among adolescent and young male populations. Part | // Nauka i Zdravookhranenie [Science & Healthcare]. 2025. Vol.27 (4),
pp. 188-199. doi 10.34689/SH.2025.27.4.017

Pestome
BONPOCHI PENMPOAYKTUBHOIO 3A0POBbSA CPEOAM
NMOAPOCTKOB U MONOAbIX MY>XUYUH. YUACTb |

Myxamepusap B. Myxamep>xan1, https://orcid.org/0009-0001-1023-5431
Mupsaxkapum K. AnumHb6aes?, https://orcid.org/0000-0001-5282-1079
Hapuman B. TabbiH6aes?, https://orcid.org/0000-0002-7013-0199
Acusa A. KycamHoBaz?, https://orcid.org/0000-0002-5738-0804

Naypa T. Kacbim?, https://orcid.org/0000-0003-4448-6455

! Kazaxckum HauuoHanbHbIN MeAULUHCKUA YHUBepcuTteT umeHu C.[1. AccheHaunsapoBa,
r. AnmaTbl, Pecnybnuka KasaxcTaH;
2HAO «MeauumHckuin yHuBepcuteT AcTaHa», . ActaHa, Pecny6nuka KasaxcraH.

BeepeHue: PenpoaykTMBHOE 3[0POBbE MYXYMH SBNSETCA BaXHEWWen cocTasnslowein aemorpadnyeckon
cTabunbHOCTM W oblecTBeHHoro Bnarononyuns. COBPEMEHHbIE  SMMAEMMUONIOTMYECKUE  UCCTIE[0BaHUS  (OUKCUPYIOT
CHWKEHWNE MYXKCKOW (PEpTUIBbHOCTW, MPKU 3TOM MOAPOCTKOBBLIA W IOHOLIECKUIA BO3PaCT MPeaCTaBnsioT COOO0M KpUTUYECKM
YSA3BUMbIA Nepuos Ans popMUpOBaHUs PenpodyKTUBHOTO MoTeHuMana. HegoctatouHasi 0CBEAOMIEHHOCTb, couuanbHble
Bapbepbl 1 OrpaHNYEHHBI AOCTYN K CELManu3npoBaHHON NOMOLLM yCyrybnsioT pUCKM Anst MYX)CKOro 340P0BbS.
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Llenb: OueHuTb KntoyeBble hakTopbl, BIUAIOWME HA PENPOAYKTUBHOE 340POBbE MOAPOCTKOB M MOMOABIX MYXYMH, C
aKLEHTOM Ha NpoUNaKTUKY 1 PaHHIO KOPPEKLMIO HAPYLLEHUIA.

Crtpaterusi nomcka: [locrne COCTaBMEHUS NEPEYHS KIOYEBLIX TEPMWHOB W UX CUHOHWMWYECKUX BapuaHToB Obin
OCYLLECTBNEH KOMMMEKCHbIN Bubnuorpadmyeckuin nouck B mexayHapogHbix (PubMed, Google Scholar, Embase) w
oTeyecTBeHHbIX (Cyberleninka, e-Library) HayuHbix 6a3ax AaHHbIX, OXxBaTblBAIOWMIA NyBMMKaLMM NOCNEAHUX AECATU NeT.
OTobpaHHble MCTOYHMKW MOABEPINCH OLEHKE MO 4YacToTe LMTUPOBAHWS, @ aHHOTauuM Obinv MpoaHanM3aMpoBaHbl Ha
npeameT COOTBETCTBMS TEMATWKe MCCNeAoBaHus. onHble Bepcy paboT, COOTBETCTBYHOLMX YCTAHOBINEHHBIM KpUTEPUSIM,
ObInu BKNKOYEHDBI B Yriy6néHHbIN aHannTuyeckuin 063op. B kputepumn otbopa BXoaMnu: TemaTuyeckast peneBaHTHOCTb, A3bIK
nybnukauum (aHrmWiACKMA unu pycckui), gata Boinycka He paHee 2015 roga, a Takke OXBaT PasnUyHbIX TUMOB
nccregoBaHMin — OT OpUTMHAMbHBIX M 0030PHBLIX CTaTel OO0 cuCTeMaThyeckux 0630poB, MeTaaHanmM3oB, KIMHUYECKMX
PEKOMEHAALNIA, Hay4YHbIX MOHOTpacuin M COOPHUKOB TE3NCOB.

Pesynbtatbl M 3aknioveHue: B nocnegHne pecatunetus B KasaxctaHe Habriopgaetcs ycTOAYMBBIA - poOCT
pacnpoCTPaHEHHOCT MYXKCKUX PenpodyKTUBHBLIX PaCcCTPOMCTB, BKMKOYAs 3SPEKTUMbHYI AUCPyHKUMIO, 6ecnnogue u
rOpMOHarnbHble HapyLueHus. Tak, no pesynbTataM MaccoBoro ckpuHuHra 25000 myxumH, 3 6bina BoisBneHa y 56,3%,
paccTpoiicTBa penpomykTuBHOM (yHkumm — y 30,4%, a UMMM — y 42,4% obcnegosanHbix. Cpean nogpocTkoB
yporornyeckne natonormm  dukeupoBarmce Yy 90,3% cryyaeB, 4TO MOAYEPKMBAET BaXHOCTb PaHHEN [WUarHOCTUKM.
HauwoHanbHble UcCnenoBaHus Takke nokasanu, 4to 6onee 50% MyxumnH B ropofax M CenbCKO MECTHOCTM CTaNKUBAKOTCS C
CUMNTOMaMW aHAPOTEHHOr0 AedMuMTa UM CeKCyanbHbIX HapyleHuin. HecmoTps Ha peanusauuio rocyAapCTBEHHOM
nporpammbl «MyxuuHbl 1 pENpPOAYKTUBHOE 30OPOBbLEY, OXBAT HACENEHMS 0CTAETCS hparMeHTUPOBAHHBIM, @ NOTPEBHOCTb B
CUCTEMHOW aHOPONOrMYECKOi MOMOLLM NPOAOITKAET PacTu.

Knrouesble cnosa: penpodykmusHoe 300p08be, NOOPOCMKU, MYXCKOU NOJ, MyxcKas hepmuibHOCMb, 3peKkmurbHas
ouceyHKyus.
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10.34689/SH.2025.27.4.017
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1C.K. AcdeHausipoB atbiHaarbl Kasak ynTTblKk MeAuUNHA yHUBepCUTETI,
Anmarsbl K., KaszakctaH Pecny6nukacsi;
2 «AcTaHa MeaMuMHa yHuBepcuTteTi» KeAK, AcTtaHa K., KazakctaH Pecnyb6nukachbl.

Kipicne: Epnepgin, penpoaykTuBTik AeHcaynblfbl — AeMOrpatusnblk, TypaKThINbIK NEH KOFaMabIK, UriMiKTiH, MaHbI3abl
Kypamaac Geniri. Kasipri anuaemMmnonorusinbiK 3epTreynep epnepaiy, KyHapnbinblFblHbIH, TOMEHAEYI YPEICH KepceTin oTbIp,
an xacecnipiMaik XoHe XacTblk Ke3eH, pENpOLYKTUBTIK aNeyeTTiH, KanbinTacybl yLliH aca ocan kesew, 6onbin Tabbinagsi.
AKnapaTTblH, XeTKINIKCi3Airi, aneymMeTTiK keLeprinep MeH MamaHLaHAbIpbIIFaH MeauLMHANbIK KeMeKTiH, wekTeyni 6onybl
eprep AeHcaynblFblHa TOHETIH KayinTepai KylenTesi.

Makcart: JKacecnipimaep MeH Xac epnepgiH, penpoayKTUBTIK OeHcaynblfblHa acep eTeTiH Heriri dhakTopnapgsl
Garanay, angpblH any xsHe Oy3binbiCTapabl epTe Ty3eTy WapanapbiHa backiMabik bepy.

I3gey crtpaterusicbl: Herisri TepmuHZep MeH onapiblH, CMHOHUMAEPIH aHblKTaFaHHaH KeiH COHFbl OH XbiNdbl
KaMTUTbIH xanbikapanblk (PubMed, Google Scholar, Embase) xaHe otaHgblk, (Cyberleninka, e-Library) fbinbimu
LEpPeKkopnapbiHaa KeleHai a4ebu wony kyprisingi. Tawgan anblHeaH Aepekke3nep [Oaiiekce3 xuiniri OoMblHLLA
OaranaHbin, aHHOTaLMANapbl 3epTTey TakblpblOblHA COKECTir TypsbiCbiHAH TanfaHabl. IpikTey TananTapbiHa Calikec
KeneTiH 3epTTeynepain, TONbIK MITIHAEP TepeH, aHanuTUKarnblk LUOMyFa eHrisingi. Ipikrey KputepuinepiHe TaxbIpbinTbIK
COMKECTIK, XapuanaHbIM Tini (afbinwbiH Hemece opbic), 2015 xbingaH GacTan xapusnadsad Gomybl, COHAal-ak, 3epTTey
TYPNEpiHiH, KeH, CNIEKTPi — TyMHYCKA XaHe LIOoNy Makananap, Xyieni lwonynap, MeTaaHanuaaep, KNHUKanblK yCbiHbIMAAP,
MOHOrpadusnap xaHe KoHepeHLus Matepuangapb! KipAi.

HaTtuxenep MeH KopbITbIHAbI: COHFbl OHXbINAbIKTAPAA Kas3akCTaHaa epnepait, penpoayKTuBTIK Oy3binbICTapbIHbIH,
COHbIH, iLLiHAE 3peKTUNbAI ANCHYHKUMSAHBIH, 6eaeyniKTiH, XoHe ropMOHAbIK TEHTEPIMCI3AIKTIH, TapanybiHbIH, TYPaKTbl ecyi
Oakanyga. 25000 ep apampbl KamTbiFaH yNTTbIK CKPUHUHT HaTwkeciHge O 56,3%, penpoaykTUBTK hyHKLMS
Oysbinbictapsl 30,4%, an XOKBW 42,4% xarganbiiaa aHbikTansaH. XacecnipimaepaiH apacbiHaa yponorusibiK naTonorus
90,3% arganga TipkenreH, 6yn epTe ANarHOCTUKaHbIH, MaHbI3ObINbIFbIH KOpCeTei. ¥NTThIK 3epTTeyNep Kana MeH aybif
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TyprblHAApbIHbIH, 50%-AaH acTamblHAa aHAPOreH TanLUbinblFbl MEH XbIHLICTbIK AUCGYHKUMA Benrinepi 6ap ekeHiH kepceTTi.
«Epnep xaHe penpogyKTUBTIK JeHcaynbik» MeMNeKeTTik bargapnamach! xy3ere acbipbiiiFaHblHa KapamacTaH, XanblKTbl
KaMTy afli Ae ObITblpaHkbl cUMaTTa Kanbin OTbIP, an aHAPONOMUAMNbIK KeMEKTiH, XyWeni Typae KepceTinyiHe AereH

KaKETTIMiK ecin kenepi.

TyliiHdi ce3dep: penpodykmusmik OeHcaymbIK, Xacechipimoep, ep XbiHbiCbl, epnepli KyHap/bibibl, 3pekmunbOi

OuceyHKyuS.
[faliekces ywiH:

MyxamedxaH M.B., AnyuHbaee M.K., TabbiHb6aes H.5., KycauHosa A.A., Kacbim J1.T. XXacecnipimaep MeH xac epnep
apacblHaa penpoaykTuBTIK AeHcaynbik, Macenenepi. -benim // Feinbim xaHe JeHcaynbik cakray. 2025. Vol.27 (4), b. 188-

199. doi 10.34689/SH.2025.27.4.017

Background

Male reproductive health constitutes an essential
dimension of overall population well-being and plays a
pivotal role in maintaining demographic sustainability. While
maternal health and female reproductive care have long
received significant attention in global medical and scientific
discourse, male fertility has often  remained
underrepresented in both research and clinical priorities [69,
7]. Recent epidemiological evidence indicates a concerning
global decline in both the quality and quantity of male
reproductive function, with far-reaching implications for
fertility rates and the health of future generations [46].

According to the World Health Organization (WHO), one
in six men worldwide experiences infertility-related issues,
and male factors contribute to 40-50% of all cases of
childlessness in couples [5]. In Kazakhstan, healthcare
records show a growing number of consultations related to
sexual dysfunction, varicocele, genitourinary infections, and
other conditions that directly or indirectly impair
reproductive capacity [2]. Urological disorders during
adolescence are frequently overlooked, particularly in rural
regions where access to specialized care is limited [32].

Puberty and the development of the reproductive system
mark a critical stage in the male life course [8]. It is during
adolescence and early adulthood that foundational aspects of
fertility are established, hormonal regulation is shaped, and
sexual and reproductive behaviors begin to form [4].
However, this period is characterized by high vulnerability to
multiple risk factors — including socioeconomic hardship,
insufficient sexual education, harmful habits, and early sexual
debut [29, 11]. Research shows that adolescents and young
men often lack adequate knowledge of reproductive hygiene,
STI prevention strategies, and the risks associated with self-
treatment [10, 14, 15, 50]. These factors underscore the need

for an integrated approach to understanding and addressing
threats to male reproductive health, particularly during the
early stages of development.

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. After formulating the primary search
terms along with their synonymous expressions, a
comprehensive literature review was carried out using
international databases (PubMed, Google Scholar, Embase)
and regional Russian-language platforms (Cyberleninka and
eLibrary). The search was limited to publications released
within the last ten years to ensure the inclusion of up-to-date
and relevant data. The selected articles were subjected to
bibliographic cross-referencing, including both references cited
in the publications and subsequent studies that had cited them.
Abstracts were then assessed to determine thematic relevance
and compliance with the research focus. Based on clearly
defined eligibility parameters, the remaining literature was
categorized, and full-text versions were obtained for in-depth
analysis. Only validated and methodologically sound studies
were included in the final synthesis, as outlined in the search
strategy (see Figure 1).

Inclusion criteria encompassed the following: (1)
conceptual alignment with the scope of the review; (2)
availability in English or Russian languages; (3) publication
date from 2015 onward; and (4) coverage of both primary
and secondary sources, including systematic reviews,
meta-analyses, clinical recommendations,  scholarly
monographs, and conference proceedings.

Exclusion criteria involved omission of any
publications that did not conform to the above inclusion
standards.

KEYWORD SELECTION
(reproductive health, adolescents, male —_
gender, male fertility, erectile dysfunction)

(PubMed, Google Scholar, Embase, Cyberleninka

DATABASE SEARCH
5 309 entries .

REMOVING DUPLICATES

1 885 entries for reasons such as irrelevant results,

EXCLUDED

h >
2 323 entries not in English/not in Russian, there is no access to [
the full text of the article.
VIEWING ABSTRACTS EXTRACTING RELEVANT INFORMATION
438 entries = 217 entries
DIFFERENTIATION — VERIFICATION AND INCLUSION IN THE

LITERATURE REVIEW - 179 entries

Fig. 1 Search strategy.
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The main part

The role of adolescence and early adulthood in
shaping male reproductive potential

The concept of reproductive health emerged in
international medical and scientific discourse during the
1980s as a response to the growing need for an integrated
approach to fertility, sexual well-being, and parental health
protection [16]. According to the WHO 1994 definition,
reproductive health refers not merely to the absence of
disease, but to a state of complete physical, mental, and
social well-being in relation to the reproductive system and
its functions and processes [6]. However, in the context of
ongoing global health challenges, the application of the
term “reproductive health” to children and adolescents may
be considered insufficiently precise. A more accurate and
biologically grounded framework is the notion of
“reproductive potential”, which reflects the somatic and
psycho-emotional maturity required for future fertility upon
reaching biological and social adulthood [9].

Understanding the developmental stages of puberty is
essential, especially in light of the updated age classifications
proposed by WHO in 2022. This revised categorization defines
"adolescents" as individuals aged 10-19, "young people" as
those aged 10-24, and "youth" as those aged 15-24 [3]. These
categories, developed through broad scientific consensus and
aligned with data from international bodies such as the United
Nations Population Fund (UNFPA), allow for more precise
consideration of biological and psychosocial characteristics
across age groups. This framework is particularly relevant for
designing reproductive and sexual health programs tailored to
developmental needs.

In the context of male reproductive development,
adolescence plays a pivotal role [68]. During this stage, the
testes begin to function as endocrine and germinative organs.
Their internal structure - comprising Sertoli cells, Leydig cells,
and peritubular myoid cells - ensures the coordinated
progression of spermatogenesis. Sertoli cells, which maintain
the internal milieu of seminiferous tubules, are key regulators of
spermatogenesis and are responsible for forming the blood—
testis barrier that protects germ cells from autoimmune attack
[34]. Spermatogenesis is a complex process involving mitosis,
meiosis, and spermiogenesis. Concurrently, Leydig cells initiate
robust testosterone synthesis, which supports the emergence
of secondary sexual characteristics and the hormonal
environment necessary for gametogenesis [51].

This maturation process is governed by the hypothalamic-
pituitary-gonadal (HPG) axis. Gonadotropin-releasing hormone
(GnRH), secreted by the hypothalamus, stimulates the anterior
pituitary to release luteinizing hormone (LH) and follicle-
stimulating hormone (FSH). LH activates Leydig cells to
produce testosterone and insulin-like peptide 3 (INSL3), while
FSH binds to receptors on Sertoli cells, driving spermatogenic
progression [67].

The action of testosterone is mediated through androgen
receptors (AR) and operates via genomic and non-genomic
mechanisms. In the genomic pathway, the AR-testosterone
complex translocates to the nucleus to modulate gene
transcription. The non-genomic pathway, activated by low
androgen concentrations, involves membrane-associated ARs
and downstream signaling cascades such as ERK1/2 and
CREB, which influence Sertoli cell function, blood-testis barrier
integrity, and germ cell survival [25].

FSH activates intracellular signaling through the
cAMP/PKA pathway as well as PI3K/Akt and MAPK cascades.
These mechanisms enhance proliferation and differentiation of
Sertoli cells, prevent apoptosis, and stimulate the synthesis of
growth factors such as GDNF, FGF2, SCF, and BMP4, which
are vital for maintaining the spermatogonial stem cell pool. FSH
also regulates meiosis and facilitates galectin-3 expression,
reducing spermatocyte loss [30].

At the local level, inhibin B and activin A play critical
regulatory roles. Inhibin B, produced by Sertoli cells, exerts
negative feedback on FSH secretion and serves as a marker of
Sertoli cell activity and spermatogenic efficiency [43]. In
contrast, activin A promotes FSH synthesis and supports
gonocyte proliferation and epididymal development [21].
Dysregulation of these pathways is implicated in reproductive
disorders.

Anti-Millerian hormone (AMH), secreted by immature
Sertoli cells, is necessary for Millerian duct regression during
fetal development. Its serum concentration serves as a
diagnostic marker of Sertoli cell maturity and is utilized in
conditions such as cryptorchidism and anorchia [33].

INSL3, synthesized by Leydig cells, is essential for
testicular descent during embryogenesis and protects germ
cells from apoptosis. INSL3 levels correlate with Leydig cell
functionality and may be used as a biomarker for
spermatogenic preservation in the context of hormonal therapy
[42].

Although estrogens are traditionally associated with female
physiology, their role in male reproductive regulation is
increasingly recognized. The enzyme aromatase (CYP19A1),
expressed in testicular tissue, converts androgens to
estrogens, which are essential for ductal maturation, fluid
absorption, and meiotic control. Estrogen imbalance can result
in testicular atrophy, germ cell apoptosis, and reduced fertility
[39].

Prolactin modulates Leydig cell sensitivity to LH and
regulates gonadotropin secretion. Hyperprolactinemia has
been linked to impaired spermatogenesis and sexual
dysfunction. Although prolactin’s role in male fertility remains
under investigation, experimental evidence supports its
regulatory importance [59].

Oxytocin, produced by the posterior pituitary, is also found
in male reproductive tissues. It contributes to spermiation,
enhances contractilty of the seminiferous tubules, and
stimulates testosterone synthesis. Oxytocin has been shown to
increase the expression of proliferative and anti-apoptotic
proteins in Sertoli cells [71].

In summary, male fertility is regulated by a complex
network of hormonal interactions involving androgens,
gonadotropins, inhibins, activins, prolactin, oxytocin, and
estrogens. These hormonal factors act in concert to ensure the
proper development and function of the male reproductive
system. An overview of the key reproductive hormones
involved in this regulatory network is provided in Table 1.

Epidemiological assessment of male reproductive
disorders: global and Kazakhstani perspectives

Over the past several decades, numerous countries—
including  Kazakhstan—have reported a  progressive
deterioration in male reproductive health indicators. The
prevalence of conditions such as impaired spermatogenesis,
erectile dysfunction (ED), and hormonal imbalance has been
steadily increasing. This trend is attributed to a wide range of
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contributing factors, including population aging, lifestyle
modifications, environmental exposure, and socio-economic
challenges. According to the Global Burden of Disease (GBD)
study, between 1990 and 2019, the global number of men
diagnosed with infertiity rose by nearly 77%, reaching
approximately 56.5 million. The age-standardized incidence

rate climbed to 1402.98 per 100,000 males—19% higher than
in 1990. Infertility was most prevalent in regions such as
Eastern Europe, East Asia, and Western Sub-Saharan Africa,
with the highest rates observed in men aged 30-34 and in
countries with moderate to high levels of sociodemographic
development [40]

Table 1.
Hormones involved in the regulation of the male reproductive system
Hormone Secretory regions Function during puberty Related diseases
GnRH  |Hypothalamus Stimulates the production of LH and FSH|Hypogonadism, and delayed
by the pituitary gland, triggers puberty sexual development [76]
LH Adenohypophysis (anterior|Stimulates Leydig cells to produce|Hypogonadism, infertility [60]
pituitary gland) testosterone
FSH Adenohypophysis Stimulates  spermatogenesis in the|Oligospermia, azoospermia [25]
seminal tubules
Testosterone |Leydig cells (testicles) Development  of  secondary  sexual{Hypogonadism, infertility,
characteristics, muscle growth, voice, libido |erectile dysfunction [36]
AMH Sertoli cells (testicles) Inhibits the development of the Muller|Persistent Muller ducts, intersex
ducts (female reproductive system) conditions [33]
Inhibin B |Sertoli cell (testicles) Inhibits FSH secretion, participates in|Fertility disorders, decreased
regulation of spermatogenesis spermatogenesis [47]
Estrogen |Peripheral  aromatization  of{lnvolved in  sperm  maturation,|Gynecomastia, and impaired
testosterone maintaining bone density fertility [39]
Prolactin  |Pituitary gland (anterior lobe) Indirectly affects gonadal functions,|{Hyperprolactinemia, decreased
modulates testosterone levels libido, infertility [59]
Oxytocin  |Hypothalamus, released from the|Promotes  orgasm, affects social|Social ~dysfunction, affective
posterior pituitary gland behavior disorders [71]
INSL3  |Leydig cell Regulates testicular prolapse, supports|Cryptorchidism, Leydig cell
the function of Leydig cells dysfunction [20]

A systematic review conducted by Irfan M. et al. (2020)
compared the prevalence and risk factors of male sexual
disorders in European and Asian populations. The findings
indicated that ED (95.0% vs. 88.8%) and hypoactive sexual
desire disorder (HSDD) (81.4% vs. 65.5%) were more
frequently reported among Asian men, whereas anorgasmia
and premature ejaculation (PE) were more common among
European men [41].

In post-Soviet countries, including the Russian Federation,
there remains a substantial deficit in public awareness—
especially among adolescents - regarding sexual education,
family planning, STI prevention, and modern contraceptive
methods. This lack of knowledge directly affects the
reproductive health outcomes of younger populations. For
example, a regional survey conducted in Irkutsk among boys
and adolescents aged 7-17 found that 34.2% of respondents
exhibited various forms of reproductive pathology. Specifically,
delayed puberty, characterized by underdevelopment of
secondary sexual characteristics, was diagnosed in 18-32% of
adolescents. Among those with hypothalamic syndrome and
obesity, 18-32% demonstrated pubertal delay, while 7-12.7%
showed signs of pathological gynecomastia, and 2-3.6% were
diagnosed with atypical sexual development. Furthermore,
around one-third of participants exhibited false testicular
retention, wherein testicular descent into the scrotum had not
occurred appropriately [9].

An epidemiological study conducted in Kazakhstan in
2007 used standardized questionnaires - namely, the
International Index of Erectile Function (lIEF) and the
Aging Male Symptoms (AMS) scale—to assess the
prevalence of sexual disorders in men. The survey
included 2,203 men aged 18 to 74, with 70.4% residing in

urban and 29.6% in rural areas. The findings revealed that
signs of ED were present in 50.8% of urban and 55.6% of
rural respondents, while symptoms suggestive of
androgen deficiency were reported by 29.3% and 30.3%
of the respective groups [45].

According to a national screening conducted by
Alchinbayev M. and colleagues (2014), involving 25,000
adult males across Kazakhstan, sexual and reproductive
disorders were highly prevalent: ED was identified in 56.3%
of participants, reproductive dysfunction in 30.4%, and STls
in 42.4%. A targeted assessment of 26,000 industrial
workers showed that reproductive health disorders were
present in 63.5% of oil industry employees and 53.2% of
those working in the non-ferrous metallurgy sector. Among
3,563 men who underwent comprehensive urological
evaluation, 82.3% were diagnosed with at least one
condition affecting the reproductive system. The most
common diagnoses included chronic prostatitis (33.9%) and
benign prostatic hyperplasia (20.1%). Low free testosterone
levels were detected in 37.3% of the men. The highest
prevalence of chronic prostatitis was recorded in the cities
of Aktau (54%), Ust-Kamenogorsk (45%), Taraz (44%), and
Astana (42%). During the national “Men’s Health Days”
campaign, 458 adolescents were examined, and urological
pathologies were identified in 90.3% of them [1].

Collectively, these data illustrate a consistent upward
trend in the prevalence of male reproductive dysfunctions,
particularly among men aged 30-50 years.

Clinical and non-clinical approaches to diagnosing
male reproductive disorders

Organizational aspects of andrological assessment in
adolescent and young males
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Andrology is a medical discipline that should provide
comprehensive monitoring and support for male reproductive
health across the entire life span—ideally beginning from the
prenatal period and continuing through senescence. This
necessity is underscored by the fact that many reproductive,
hormonal, genitourinary, sexual, oncological, and psychosocial
disorders diagnosed in adult men often have developmental
origins in childhood or adolescence, and in some cases, can be
traced back to intrauterine or neonatal periods [22]. Without
timely diagnosis and routine andrological screening, such
conditions may remain undetected and manifest at various
stages - before, during, or after puberty - requiring age-specific
clinical approaches based on developmental physiology.

Despite this, the coverage of basic urological and
andrological services for children, adolescents, and young men
remains insufficient. A retrospective study by Olana S. et al.
(2018) examined male adolescent referrals (ages 10-19) to the
andrology department at the Sapienza University Hospital in
Rome. Among the 2,855 first-time male patients assessed, only
197 (6.9%) were adolescents. Notably, in 11.7% of these
cases, the initial reason for referral was revised following
examination—particularly in patients over 15 years old. For
15% of adolescents presenting with sexual complaints, basic
education and reassurance were sufficient to alleviate anxiety.
Physical examinations proved highly effective, with clinical
abnormalities identified in over 60% of adolescent patients,
highlighting the importance of routine  andrological
assessments in this age group [52].

A separate investigation by Zampieri N. and Camoglio F.
(2020), conducted between 2009 and 2019 at a pediatric
urology clinic in Italy, emphasized the role of coordinated
outpatient services. Their findings pointed to the importance of
interdisciplinary collaboration between primary care providers
and specialists during both surgical and non-surgical
consultations. Within the study period, the clinic managed
1,436 cases of varicocele, 132 cases of webbed penis, 89
cases of penile curvature, 18 cases of gynecomastia, 39 post-
hypospadias repair complications, 14 instances of ED, and 47
cases involving obesity and semen abnormalities. The authors
stress the significance of specialized andrology clinics staffed
by experienced professionals capable of diagnosing and
managing conditions that often emerge during adolescence
[77].

Particular attention is warranted for boys and young men
with  chronic  somatic illnesses. Delayed puberty,
hypogonadism, infertility, and sexual dysfunction are
frequently observed in this group, often resulting from the
primary  disease, its complications, or long-term
pharmacotherapy. Hemoglobinopathies, endocrine disorders,
gastrointestinal diseases, and renal pathologies are among
the most common contributors to compromised reproductive
health. Despite being sexually active and concerned about
future fertility, this population is frequently overlooked by
healthcare providers when it comes to reproductive
counseling. Adolescents and young men with long-standing
or severe chronic conditions should be referred to
multidisciplinary care teams - comprising endocrinologists,
andrologists, geneticists, psychologists, and specialized
nurses. Emphasis must be placed on education related to
contraception, pregnancy, STls, and infertility, as well as on
organizing a structured and patient-centered transition from
pediatric to adult healthcare services [31].

In Kazakhstan, the scope and frequency of diagnostic
evaluations for urogenital conditions in children and
adolescents are regulated by the Order of the Minister of
Health of the Republic of Kazakhstan No. KP [JCM-264/2020,
dated December 15, 2020. This order outlines the rules, scope,
and timing of preventive medical examinations for key
population groups, including children in preschool, school, and
vocational or higher education institutions. The initial stage of
assessment—conducted by pediatricians, general practitioners,
or internists—involves genital examinations and assessment of
pubertal development using Tanner staging or puberty charts,
with classification into normal, advanced, or delayed
development. The specialized phase of screening is performed
by surgeons (for cryptorchidism), urologists (for urinary and
genital abnormalities), and endocrinologists (for pubertal and
hormonal disorders). These examinations are conducted in
children and adolescents aged 0-18 years, primarily in school
or preschool healthcare settings [12].

Among young men of conscription age, military medical
commissions serve as a key mechanism for assessing
genitourinary health. The surgeon’s evaluation includes
palpation of the testes and epididymis, assessment of the
spermatic cord and prostate, and screening for conditions such
as cryptorchidism, hydrocele, testicular tumors, stones, and
prostatitis [13].

It is important to recognize that school-based health
screenings and military medical evaluations have the potential
to identify andrological problems at early stages. However, their
effectiveness is often limited by the restricted scope of
examinations, shortage of trained specialists, insufficient focus
on sexual and reproductive health, and lack of continuity of
care through follow-up monitoring and referrals.

Core diagnostic ~approaches to evaluating male
reproductive function

In contemporary  andrological practice, diagnostic
procedures are most commonly applied in cases involving
reproductive dysfunction, erectile and ejaculatory disorders,
oncological conditions (e.g., prior to sperm cryopreservation),
and endocrine or inflammatory diseases. The standard
assessment protocol typically includes a detailed collection of
personal and family medical history, a thorough physical
examination, and the use of supplemental imaging techniques
such as testicular ultrasound, transrectal ultrasonography
(TRUS), or Doppler sonography of the reproductive tract.
Hormonal profiling is also an essential component of this
evaluation, while semen analysis (spermogram) remains the
gold standard in laboratory diagnostics of male fertility potential
[38].

Although the rise of telemedicine has shifted clinical
priorities toward laboratory and imaging-based assessments,
in-person consultations involving clinical history and physical
examination remain critical. Physical examination plays a
particularly vital role in detecting palpable abnormalities in the
testes, epididymis, and spermatic cord, as well as identifying
clinical varicocele [66].

In young patients, imaging is frequently employed to
assess the prostate and scrotal contents. According to
Vespasiani G. et al. (1991), ultrasonography is an effective
diagnostic tool for identifying acute inflammatory conditions in
young men and assists in determining appropriate treatment
strategies—whether surgical or conservative [74]. However, the
indications for ultrasonographic evaluation extend well beyond
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inflammatory disease. Transrectal ultrasound (TRUS) is used
to: (1) assess prostate volume for diagnostic or preoperative
planning; (2) guide prostate biopsies; (3) identify congenital
anomalies; (4) investigate infertility; (5) monitor post-surgical
outcomes; and (6) conduct follow-up after treatment of prostate
tumors. Scrotal ultrasonography is applied to evaluate: (1)
testicular trauma or torsion; (2) inguinal or scrotal masses; (3)
scrotal asymmetry or swelling; (4) hemias; and (5-6) clinical or
subclinical varicocele [49].

Hormonal assessment and therapeutic intervention are
essential in the diagnosis and management of andrological
disorders in young men. Evaluating the hypothalamic—pituitary—
gonadal (HPG) axis through measurement of testosterone and
gonadotropins is especially important in cases of suspected
hypogonadism [24]. Early identificaton of hormonal
abnormalities can guide timely intervention and enhance fertility
outcomes [23]. A typical hormonal panel includes follicle-
stimulating hormone (FSH), Iuteinizing hormone (LH),
testosterone, inhibin B, and serum prolactin. These biomarkers,
when interpreted alongside clinical findings, aid in differentiating
among various endocrine pathologies, such as age-related
androgen deficiency, hypogonadotropic or hypergonadotropic
hypogonadism (e.g., Kallmann or Klinefelter syndromes), and
prolactinomas [26].

Semen analysis is an integral part of the diagnostic
process, encompassing evaluation of ejaculate volume,
morphology, motility, and biochemical parameters [63]. It is a
fundamental method for assessing reproductive potential and
identifying subclinical andrological conditions. Research has
shown that many young men without overt symptoms may still
exhibit semen abnormaliies such as teratozoospermia,
asthenozoospermia, or oligozoospermia [57]. Furthermore,
semen parameters vary with age: adolescents are more likely
to present with normozoospermia compared to older men [56].
However, Tamovska A. and Heneha A. (2024) emphasize that
differences in sperm quality are more closely linked to the
presence and combination of risk factors than to chronological
age alone [70].

A comprehensive uroandrological screening—consisting of
semen analysis, physical examination, and blood tests—can
enable early detection of a wide range of pathologies, including
hypogonadism, varicocele, and even testicular neoplasms [57].
These findings highlight the importance of an integrated
andrological evaluation in young men to ensure timely
diagnosis and treatment of reproductive disorders.

Use of questionnaires and surveys in the assessment of
male reproductive health and sexual behavior

Structured questionnaires and survey tools serve as critical
instruments in systematically assessing male reproductive and
sexual health. These tools facilitate the collection of
standardized and comparable data concerning individuals’
knowledge, attitudes, and practices (KAP), while also
identifying psychosocial and behavioral determinants that
influence male health outcomes. Their importance is especially
pronounced in settings with limited access to healthcare
services and where topics related to sexuality remain
stigmatized [66]. The insights gained from such assessments
provide a foundational basis for the development of targeted
educational, preventive, and clinical intervention programs.

Modern andrological research has introduced a range of
validated instruments for diagnosing reproductive dysfunction,
evaluating risk factors, and monitoring sexual health. One such

tool is the Brief Male Sexual Function Inventory (BSFI), which
was initially developed to provide normative data on the sexual
function of middle-aged men in the United States. The
psychometric properties of the BSFI have been thoroughly
examined to ensure its reliability and validity, and the tool
assesses domains such as libido, erectile capacity, ejaculation,
and overall sexual satisfaction [53].

The BSFI has also been used in studies involving men with
diverse clinical conditions. For instance, in a study by Ozumba
D. et al. (2003), 51 men who had previously sustained pelvic
fractures completed the questionnaire two years post-injury.
Their responses were compared to those of 53 individuals who
had experienced ankle fractures. The pelvic trauma group
exhibited significantly lower scores across all sexual function
domains—libido, erection, ejaculation, and satisfaction—
highlighting sexual dysfunction as a frequent and multifaceted
consequence of pelvic injury [54].

Subsequently, the BSFI has been translated and culturally
adapted for use in various populations and healthcare contexts
across multiple countries. Researchers have consistently noted
its ease of application and cross-cultural utility in both clinical
and research settings [28, 61, 72]. In 2024, Italian researchers
extended its application even further by validating the
instrument for use among female respondents, thus
demonstrating its versatility across sexes and enhancing its
relevance in broader sexual health assessments [55].

In the context of adolescent and young male populations,
examining literacy, knowledge, attitudes, and behavioral
patterns is particularly important for identifying risk factors and
designing preventive strategies. Recognizing this, the United
Nations' Programme on Human Reproduction launched a
multi-country research initiative between 1998 and 1999,
aiming to explore sexual and reproductive health issues among
adolescents in developing countries. The goal was to generate
actionable evidence to inform interventions capable of
improving health outcomes. From 1999 to 2001, 38 projects
were funded under this initiative, covering themes ranging from
sexual safety and autonomy to gender norms, health-seeking
behavior, and the perceived quality of care.

As a result, a toolkit entitled “Asking Young People About
Sexual and Reproductive Behaviours: Illustrative Core
Instruments” was developed. This set included standardized
survey templates, focus group guides, and in-depth interview
protocols designed for adaptation to specific cultural and
research contexts. Researchers emphasized the importance of
localizing these tools and conducting rigorous pretesting,
especially when instruments are translated into new languages
[19].

Fergus S. et al. (2007) reported that the peak of risky
sexual behavior occurs during adolescence, particularly around
ninth grade in the U.S. school system [35]. In India, a large-
scale survey involving 1,140 adolescents and young adults in
the southern region revealed that 17.6% (n=201) reported risky
sexual practices, while 8.7% (n=99) had experienced sexually
transmitted infections (STIs), and only 8% demonstrated
adequate knowledge of proper condom use [48]. Other Indian
studies confirm the rising prevalence of poor sexual health
literacy and risky behavior among male youth [64]. Early
initiation of sexual activity without sufficient understanding of
protection methods significantly increases the likelihood of
contracting STls, including HIV, and raises the risk of
unintended pregnancies and sexual violence. Social taboos
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and limited access to reliable information further exacerbate
these challenges.

Comprehensive behavioral research plays a vital role in
identifying knowledge gaps, cultural influences, and behavioral
patterns that shape young men’s sexual decision-making. Such
data are essential for guiding the design of effective, culturally
sensitive interventions and health education campaigns [73,
75).

Comprehensive programs and initiatives for the promotion
and protection of male reproductive health

In recent decades, the issue of male reproductive health
has increasingly gained prominence in both scientific discourse
and public health policy discussions. Nonetheless, at the global
level, most healthcare and preventive strategies continue to
prioritize women, while the reproductive, sexual, and hormonal
health needs of men remain largely underrepresented. Various
barriers—including persistent social stigma, limited access to
specialized services, and insufficient awareness—impede
men’s engagement with reproductive health services.

A number of countries have launched targeted initiatives to
address these gaps. For instance, the U.S. Department of
Health and Human Services began promoting male-focused
clinical and educational programs in the mid-1990s,
emphasizing family planning, prevention of sexually transmitted
infections (STls), and treatment of sexual dysfunctions [27]. A
noteworthy example is a male health clinic in New York
designed to serve ethnically diverse youth aged 13 to 30,
offering services in STI testing, reproductive health education,
and psychosocial support [18]. Another significant initiative,
‘Man2Man” in Philadelphia, fosters responsibility and sexual
health awareness among young men through mentorship and
peer-led education [65]. In Canada, the “Men’s Sheds”
movement—originally designed to promote men’s mental well-
being—has expanded its scope to include STI prevention and
sexual health awareness by creating inclusive spaces for social
interaction, screening, counseling, and health education [44].
Australia's public health system has adopted a more
institutionalized approach through its National Male Health
Policy, which promotes holistic programs targeting infertility,
hormonal imbalances, erectile dysfunction, and mental health
as a determinant of sexual wellness. One of the central pillars
of this strategy is ensuring men’s active participation at all
levels of health promotion, from guideline development to
service delivery integration in primary care settings [62].

At the international level, organizations such as the World
Health Organization (WHO) have advocated for life-course and
interdisciplinary approaches to male reproductive health.
According to WHO's Global Reproductive Health Strategy
(2022), health systems must guarantee access not only to
basic services but also to advanced diagnostics, hormonal
treatment, STI management, and fatherhood counseling [37].
For example, in Iran, culturally adapted mobile clinics and
awareness campaigns were implemented to integrate men into
family planning services [58].

Kazakhstan has also undertaken national-level initiatives to
incorporate male reproductive health into its public health
framework. The National Health Development Plan of the
Republic of Kazakhstan (2020-2025) highlights the importance
of andrological care and the prevention of male infertility [12]. A
pioneering example is the nationwide initiative Men and
Reproductive Health, introduced by Professor M. Alchinbaev. It
remains the first and only comprehensive program in

Kazakhstan addressing male reproductive diagnostics,
prevention, and social-medical support. Based on extensive
scientific research, the program led to the establishment of
Male Health and Family Longevity Centers (MHFLCs) across
the country within primary healthcare institutions. Legal
authorization for these centers was granted on January 8,
2014, under Order No. 3 of the Ministry of Health, which
mandated the inclusion of urology and andrology specialists in
the primary care workforce. Concurrently, a Comprehensive
Plan for the Development of Uroandrological Services (2014
2019) was implemented to enhance diagnostics, treatment,
and rehabilitation for male patients. Evaluation data from 2013
showed that out of 5,648 men examined, 4,928 were placed
under dispensary observation and received treatment. The
average age of patients was 42.5+84 years. The most
successful centers operated in Kyzylorda and Zhambyl regions
due to full staff capacity and ongoing public awareness
campaigns. Conversely, areas such as Akmola, Almaty, East
Kazakhstan, and Mangystau regions experienced lower service
utilization due to late program rollouts and limited population
awareness [1]. The absence of a sustained follow-up or similar
programs in subsequent years underscores the urgent need for
a strategic overhaul of male reproductive health policy, with
aftention to regional disparities in service access and public
awareness.

Promising directions include expanding digital tools such as
online consultations for men’s health, implementing self-testing
platforms for STls, and introducing reproductive health
education for boys within school health systems. Crucially, the
long-term viability of such programs depends on the meaningful
involvement of men as partners, fathers, and citizens in
shaping culturally sensitive and gender-inclusive healthcare
models.

In summary, the development of holistic, evidence-based
programs to support male reproductive health requires cross-
sector collaboration, political commitment, and sustained public
engagement. A systems-level approach—blending prevention,
care, and education—is essential to ensure optimal
reproductive well-being for men in Kazakhstan and globally.

Conclusion

Male reproductive health is increasingly recognized as a
critical component of public health, yet epidemiological
evidence reveals a steady rise in reproductive disorders,
including infertility, erectile dysfunction, and hormonal
imbalance, both globally and in Kazakhstan. Early-life
factors, particularly during adolescence and young
adulthood, play a decisive role in shaping long-term
reproductive potential, highlighting the importance of age-
specific screening and preventive strategies. Despite
national efforts, such as screening programs and clinical
guidelines in Kazakhstan, access to specialized
andrological care remains limited, especially in rural areas
and among adolescents. Diagnostic approaches -
combining hormonal profiling, physical examination,
imaging, semen analysis, and standardized questionnaires -
are essential for early detection and intervention.
Addressing  knowledge  gaps  and integrating
multidisciplinary, youth-focused reproductive health services
are key priorities for improving male reproductive outcomes.
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