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Abstract

Introduction: Male infertility, affecting every sixth man worldwide [5], is a pressing and complex medical and social issue
that influences national demographic indicators, the psycho-emotional well-being of individual families, and public health at
large. In Kazakhstan, there is a rising incidence of congenital reproductive system pathologies in boys, declining
spermogram parameters, and inadequate organization of specialized andrological care.

Objective: to analyze the scientific literature in order to identify the main trends and patterns of male reproductive
system diseases in the context of medico-demographic indicators (male birth and fertility rates, reproductive health
parameters, and socio-demographic consequences).

Search strategy: scientific publications from the past 10 years were reviewed through databases such as Scopus,
PubMed, Web of Science, CyberLeninka, among others. Additionally, Legal information system of Regulatory Legal Acts of
the Republic of Kazakhstan "oginet" and statistical data from the Committee on Statistics of the Ministry of National
Economy of the Republic of Kazakhstan were examined, including regional demographic indicators of the male population
and the structure of andrological diseases.

Research results: key factors contributing to the rise of male infertility were identified, including a high prevalence of
varicocele (up to 40% among infertile men), delayed marriage, increasing divorce rates, and limited access to andrological
care. These trends are linked to changes in male lifestyles, comorbidities, and environmental deterioration. Until 2017,
specialized andrological medical care in Kazakhstan was underdeveloped; since 2022, fragmented initiatives have been
introduced, but coverage remains insufficient. The absence of a unified registry, comprehensive prevention programs, and
coordination across healthcare system levels hampers effective solutions.

Conclusions: to date, male reproductive health remains one of the underexplored areas of medicine and healthcare.
Literature analysis revealed the need to develop a national strategy and an organizational-functional model for the male
reproductive health system, including the creation of a registry for men experiencing infertility, development of andrological
services, expansion of preventive programs, and interdepartmental cooperation.
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BBepenue: [pobnema myxckoro Gecnnogusi, 3aTparvBarollasl Kaxgoro LUECTOr0 YenioBeka B Mupe [5] sBnsietcs
aKTyanbHOM KOMMIEKCHON MEeAMKO-COLManbHOM npobnemon, okasblBaloLien BWSIHME Ha Lemorpadnyeckue nokasatenu
CTpaH, MCMXO3MOLMOHANBLHOE COCTOSHME OTAENbHOM Cembi M 0DLlecTBeHHOe 300poBbe B LenoM. B Kasaxctawe
OTMEYAETCS YBENMYEHME YMCNa CRyYaeB BPOXAEHHON NaTONOMN penpoayKTUBHOM CUCTEMbI CPEAM MambUMKOB, CHUXEHWE
nokasaTernen cnepmorpammbl 1 HeBOCTaTOYHAs OpraHN3aLMs CieLMan3MpoBaHHON aHAPOMOTMYECKOA MOMOLLM.

Llenb uccnegoBaHums: aHanua nutepatypbl Ans BbISBMEHNS OCHOBHbIX TEHAEHLWA U 3aKOHOMEPHOCTEN 3aboneBaHni
PENPOAYKTUBHOW CUCTEMbI MYXYWH B KOHTEKCTE MEAMKOo-gemorpacnyeckux nokasaTteneil (ypoBeHb POXAAEMOCTW W
(hEPTUNBHOCTM MYXKUMH, NOKa3aTeN PenpoayKTUBHOMO 3A0POBbS, COLManbHO-AemMorpacnieckme nocneacTams).

Crparterusi noucka: nouck Hay4Hom nutepatypbl B 6asax gaHHbix Scopus, PubMed, Web of Science, CyberLeninka u
Ap., rybuHoi noncka B 10 neT. Takke NpoBedeH aHanua uHopMaLMOHHO-NPaBoOBON Basbl HOPMATMBHBLIX MPABOBbIX aKTOB
Pecnybnukm Kasaxctan «9ginet» (nanee — WMC HIA «9aineT») u cratuctuyeckux gaHHbix Komuteta no cratucTuke
MuHncTepcTBa HaunoHanbHom akoHomukn PK (MHO PK), pervoHambHbIX gemorpadmuecknx nokasaTeneil MyxCKom
nonynsLumu, CTPYKTYpPbl aHAPOMNOrMyeckux 3abonesaHuii.

PesynbTaTbl uccnegoBaHus: Cpean MHOTOUUCIIEHHON MHAOPMaLMK Bbinu MAEHTUDULMPOBAHBI KNKOYEBLIE (aKTOPI,
cnocobeTBytowme pocty 6ecnnogus Cpean MyX4uH, Takue Kak: BblCOKas pacnpocTpaHeHHOCTb Bapukouene (no 40% y
OecnnopHbIX Myx4uH), nosgHee BCTynneHWe B Opak, pOCT yucna pasBOAOB, OrpaHNYEHHblE BO3MOXHOCTM MOMYyYEHMs
aHOPONIOMMYECKON MOMOLLM. OTU TEHAEHLMM CBSI3aHbl C U3MEHEHWEM 00pasa XU3HW MYXYMH, HanmWU4neM COMyTCTBYHOLLMX
3abonesaHuit n  yxygwenuem skonorun. Lo 2017 roga B KasaxcTaHe cneuuanuauMpoBaHHasi MeauLMHCKasi MOMOLLb B
obnactu angponorum Bbina passuta cnabo; ¢ 2022 roga BHeOpSOTCH (parMeHTapHbIE MHULMATKBLI, OAHAKO MaclTabbl
oXBaTa OCTalOTCs HepocTaTouHbIMM. OTCYTCTBME €OMHOMO PerucrTpa, KOMMMEKCHbIX MPOMUMAKTUYECKUX MpOrpamMm M
KOOpPAMHALMW MeXAY 3BEHbSIMM CUCTEMbI 3APABOOXPAHEHMNS 3aTPYOHAIOT peLleHne Npobrembi.

BbiBoAbI: Ha CErofHsWHWIA OEHb PENPOAYKTUBHOE 3[0POBbE MYXYWH NPeAcTaBnsieT coboil OfHY W3 HeLOCTaTOYHO
N3YYEHHBIX Chep MeaUUMHBI U CUCTEMbI 3A4paBOOXPaHEHWs. AHanua nuTepaTypbl BbISIBUN HEOGXOAMMOCTb pa3paboTku
HaLMOHaNbHOW CTpaTeru M OpraHM3aLMOHHO-(PYHKLMOHANBHO MOLENM CUCTEMbI OXpaHbl PEMPOAYKTUBHOMO 340POBbS
MY>KYMH, BKMKOYAIOLLENA CO34aHME PerucTpa MyXYWH, CMbIThIBAKOLLMX TPYAHOCTM C 3a4aTieM, pa3BuUTUE aHAPOMOrMYECKNX
cnyx0, paclumperme CnekTpa NpohnnakTNYeCKNX NporpaMm 1 MEXBELOMCTBEHHOE B3aMMOZENCTBYE.

Knrovesble cnosa: Myx4uHbl, penpodykmusHoe 300p08be MyX4UH, Myxckoe becnnodue, demoepaghus, aHAponoaus,
KasaxcmaH, meHderyuu, 3aKoHoOMepHOCMU, hpoguiakmuka.
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Kipicne: onemperi apbip anTbiHWbl ep agamra acep eTeTiH epnep Oegeyniri Maceneci [5] — Oyn enpepai
AemorpadhusiNbIk, KOPCETKILLTEpPIHE, XekenereH oTbachinapablH, NCMXO3MOLMOHANABIK XKaffaibiHa XaHe Xannbl KoFamablK
LEHCaynblkKa biknan eTeTiH e3eKTi api Kypaeni MeauUMHanbik-aeyMeTTik Macene bonbin Tabbinadbl. KasakcraHga ep
Gananap apacbiHaa penpoayKTUBTIK XyMeHiH, Tya BiTKeH NaTonorMsanapbIHbIH, XuinereHi, cCnepMmorpamMma KepCceTKiLUTepiHiH,
TeMeH[eyi KaHe MaMaHLaHAbIPbIFaH aHAPOOMANbBIK KOMEKTiH, KETKINIKCI3 yilbIMAACTbIpbINFaHbl Oalikanagb!.

3epTTeyAin MakcaTbl: eprepiiH, penpomyKTUBTIK XyWeci aypynapbiHblH, Herisri ypaicTepi MeH 3aHAblNblKTapbiH
MeanuMHa-gemorpadMsnblk  KepceTKiTep (eprepaid Tyy XoHe ypnak okeny AeHredi, penpoaykTMBTIK AeHCaymbiK
KepceTKilTepi, aneymeTTik-aemorpadusnbik cangapniap) KOHTEKCTIHOE aHbIKTay ylliH fbiibiMU aaebueTTepre Wwosy
Xyprisy.

I3pey cTpaterusicbl: coHsbl 10 Xbin iliHAE Xapblk kepreH FbinbiMv apebuettep Scopus, PubMed, Web of Science,
CyberLeninka xaHe 6acka aa ManimeTTep 6asanapbiHaa i3gengi. CoHbIMeH katap, KasakctaH Pecnybnukackl HOpMaTuBTiK
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KYKbIKTbIK aKTinepiHiH, «9a4ineT» aknapatTblk-KyKbIKTbIK Kyheci (HKA «2ainet» AKX) meH KP ¥YNTTblk 9KOHOMWKA
MUHWUCTPAIriHiH, cTaTUCTMKA KOMMTETIHIH, COHOan-ak, alMakTblK Oemorpadusnbik MaMIMETTEP MEH aHAPONOrUSMbIK,
aypynap KypblbIMbIHbIH, 4epeKTepi TangaHabl.

3eptrey Hatuxenepi: Epnep OegeyniriHiv, apTyblHa acep eTeTiH Herisri gaktopnap aHblIKTanabl: BapuKOLENEHIH,
Xofapbl Tapanybl (Begey epnep apacbiHga 40%-a OeiiH), Hekere Kew Typy, axblpacy GEeHTeliHiH, ecyi, aHOpPONOrUsmbIK
KeMeKTI anyablH, LWekTeyni MyMkiHaikTepi. Byn ypaictep epnep emip canTbiHbIH, ©3repyiMeH, KaTap XypeTiH aypynapabiH
BonybiMeH XaHe 3KOMOrMsHbIH, HalapnaybiMeH GainaHbicTbl. 2017 xbinFa AeriH KasakctaHga aHaponorus canacbiHaa
MamaHOaHabIpbINFaH MeauuuHanbIk, KeMek XeTKiNikTi gambimasaH, 2022 xbingaH bactan xekenereH G6actamanap konfa
anbiHa OacTafaHbIMEH, OnapablH,  aykbiMbl KeTKinikcis. BipTyTac TipKkey KyMecCiHiH, KeweHai angbiH - any
OargapnamanapblH, XoHe [AeHcaynblk CakTay XyheciHiv Oapnbik OyblHAapbl apacbiHaarbl yWNeCTiKTiH Gonmaybl
MaCeNeHiH, LWeLLinyiH KublHaaTagbl.

KopbITbIHABI: Kasipri yakbiTTa eprnepaiH, penpoayKTUBTIK LeHCayblfbl MEANLMHA MEH LEHCaymbIK CaKTay XyheciHae
XETKINIKCI3 3epTTenreH cana bonbin Tabbinaabl. 9Ae0ueTKe XKyprisinreH Tangay eprepaiH, ypbiKTaHObIpyaa KMbIHAbIK Kepin
XYPreHiH Tipkeyre anatbiH yNTTbIK PErucTpai Kypy, aHAPONOruANbIK, KbIBMETTi AaMbITy, anabiH any 6araapnamanapgbiH,
asiCblH KeHEMTy XaHe OyblHapamnblk e3apa iC-KAMbINAbl KAMTUTBIH YATTbIK CTpaTerus MeH yibIMAACTbIPYLUbINbIK:
(hyHKLMOHANabIK MOAENbAI 33iprey KAaXETTIMH KepceTeai.

TyliHOi ce3dep: epnep, epnepldin penpodykmusmik deHcaynbirbl, eprep bedeyniei, demoepaghusi, aHOponoaus,
Kasakcmar, ypdicmep, 3aHO0bINbikmap, andbiH any.

[faliekce3 ywiH:

Opasaesa b.b., Uckakosa H.C., Cepuroga-EceneensduH [.C., YpaszanuHa H.M., Amabaesa A.K., Xucmemosa 3.A.
MeauumHanbik-gemorpadusnbik, KepceTKiLTep KOHTEKCTICIHAEr epnepaiH, PenpoayKTUBTIK Xyneci aypynapbiHbIH, ypaicTepi

MeH 3aHJbINbIKTapbl.
10.34689/SH.2025.27.3.020

Introduction. One of the priority areas of the modern
healthcare system is the protection of the population’s
reproductive health, as reproductive health is a key
indicator of a country’s demographic potential, and directly
affects socio-economic development and geopolitical
security [33].

The demographic processes in our country have
specific features that require detailed study and an accurate
understanding of the structure of family life and the
formation of a healthy younger generation to ensure full and
quality generational renewal. The main goal of demographic
policy is to ensure sustainable population growth, promote
the stabilization of family relationships as the “basic unit” of
society, and foster harmonious family values. According to
the National Strategy of the Republic of Kazakhstan for
2021-2025, the main threats to national security include the
deterioration of the demographic situation, such as a
decline in birth rates and an increase in mortality, as well as
a decrease in the level and quality of the healthcare system
[24].

The challenges of the modern healthcare system
emphasize the need to protect men’s reproductive health,
as long-standing neglect of this field of medicine has led to
underestimating the male factor in demographic policy. The
health status of the male reproductive system directly
influences population trends, demographic stability, and the
overall social well-being of society.

Currently, there is a dynamic increase in the number of
men with reproductive health problems [25], as well as a
rise in the number of infertile marriages. This is due to both
medical and socio-economic determinants. The decline in
male fertility, the increasing prevalence of male
reproductive system diseases, and lifestyle changes
necessitate a comprehensive approach to studying and
addressing this issue.

9aebuettik wony // Fbinbim xaHe [eHcaynbik. 2025, T.27

(3), B. 175-188. doi

Aim: to analyze the scientific literature in order to
identify the main trends and patterns of male reproductive
system diseases in the context of medico-demographic
indicators (male birth and fertility rates, reproductive health
parameters, and socio-demographic consequences).

Search Strategy: the literature search was conducted
using the following databases: Scopus, PubMed, Web of
Science, Google Scholar, Cochrane Library, Oxford
University Press, eLibrary, and CyberLeninka. To obtain
comprehensive information, the analysis included Legal
information system of Regulatory Legal Acts of the
Republic of Kazakhstan "9ginet" (hereinafter referred to as
LIS RLA "9ginet"). The search covered a 10-year period
(from 2015 to 2025).

An analysis was conducted of documentation from the
regional branch of the Abay Republican State Enterprise on
the Right of Economic Management "Salidat Kairbekova
National Scientific Center for Health Development" of the
Ministry of Health of the Republic of Kazakhstan
(hereinafter — the branch) regarding the number of men
experiencing difficulties with conception (Outgoing letter Ne
06-01, 06-01-10/1191 dated 24.12.2024). In addition,
documents from the Regional Branch of the NCJSC “State
Corporation Government for Citizens” for the Abay Region
were reviewed concerning the number of marriages and
divorces (Outgoing letter Ne 169-_W dated 17.02.2025).

Inclusion Criteria: studies that match the stated research
topic; publications meeting the criteria for depth and
completeness of the search; research published in English and
Russian; dissertations; articles with evidence-based findings;
full-text scientific publications in open access. To ensure a
comprehensive retrospective analysis, educational and
methodological sources published before 2015 and
thematically relevant were included in the review. Additionally,
the study utilized regulatory legal acts (in particular, ministerial
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orders), as well as information obtained from official sources in
response to submitted information requests.

Exclusion Criteria: studies not corresponding to the
stated topic; sources published before 2015; articles
published in other languages; articles behind paywalls;
dissertation abstracts; short communications, promotional
and newspaper publications; conference abstracts and non-
peer-reviewed analytical reports.

The literature search used the following key words and
phrases: "health AND reproductive system”, with a focus on

Selection of studies
according to inclusion

Searching scientific
literature in databases
=1579

and exclusion criteria =
513

the male rather than female reproductive domain (using
clarifying terms such as “male reproductive health”, “men’s
health OR male health”, “men’s reproduction OR male
reproduction”, “male infertility”, “male infertility NOT female
infertility”, etc.), diseases of the genitourinary system AND
men, public health, medical and demographic indicators,
trends AND patterns.

As a result of the search, 513 sources were identified,

of which 82 were selected for further analysis.

Number of sources

included in the review
=82

Figure 1. Search Strategy

Research Results.

According to estimates by the United Nations (UN), the
current global population exceeds more than three times
the population of the mid-20th century. In 1950, the world
population was 2.5 billion, whereas by the end of 2022, this
figure had reached 8 billion [70]. As of May 2025, the world
population counter shows approximately 8.2 billion people
[14]. Experts predict that within the next 30 years, the global
population will increase by another 2 billion, and by the year
2080, it may reach a peak of 10.4 billion [70].

This rapid growth is explained by the increasing number
of people surviving to reproductive age, as well as related
factors such as increased life expectancy, intensive urban
development, and expanding migration flows.

The gender composition of the global population is as
follows: 50.5% of the total population are men, and 49.5%
are women [14]. Globally, the sex ratio at birth is
approximately 1.05 boys for every 1 girl. Overall, as of
2024, there are about 101 men for every 100 women. It is
worth noting that these indicators can vary significantly
depending on territorial and other factors, including political
instability, population aging, and differences in life
expectancy between sexes [74]. With regard to the
Republic of Kazakhstan, according to the data from the
Bureau of National Statistics, the population of Kazakhstan
was approximately 20.3 million as of April 2025, placing it
62nd in the global ranking. Of this total, men account for
48.86%, and women account for 51.14%, respectively.

Key Medical and Demographic Trends in Men’s Health.
Based on historical demographic data repositories and

population census records, the World Fertility Data
database was developed, presenting information on global
fertility [79].

According to World Fertility Data, the data for
Kazakhstan can be interpreted as follows: from 2000 to
2018, there was a steady and progressive increase in the
Total fertility rate (TFR), rising from 1.85 to 2.85. This
phenomenon indicates a renewal of the population’s
reproductive capacity and reflects the positive influence of
demographic, social, and economic factors. However, a
clear trend toward delayed motherhood is observed. For
example, the Mean age at childbearing (MAC) was 26.73
years in 2000, increasing to 28.51 years by 2018. This is
most likely due to higher educational attainment among
women, a stronger focus on professional careers, and a
reassessment of life priorities.

Positive developments were also noted among
adolescents aged 15 to 19. A decline in the Age-specific fertility
rate (ASFR) for this group was recorded — from 33 to 24 births
per 1,000 women. This is likely linked to health system reforms,
including strengthened health education on reproductive health
and broader access to contraceptive methods. During this
period, an increase in fertility was observed among women
aged 25 to 34 (from 105 in 2000 to 165 in 2018), indicating a
shift in reproductive activity toward older age cohorts.
Additionally, in the age groups 35-39 and 40-44, the ASFR
increased by nearly 2.5 times, reflecting improvements in the
quality of medical care and advances in assisted reproductive
technologies (Table 1. Fertility data in Kazakhstan for the
period from 2000 to 2018).

Table 1.
Fertility data in Kazakhstan for the period from 2000 to 2018.
Age groups (years) Indicator cenalualolilears

2000.5 2005.5 2010.5 2015.5 2018.5
15-19 ASFR1519 33.00 26.00 28.00 31.00 24.00
20-24 ASFR2024 133.00 140.00 147.00 161.00 165.00
25-29 ASFR2529 105.00 133.00 156.00 159.00 165.00
30-34 ASFR3034 64.00 87.00 111.00 116.00 123.00
35-39 ASFR3539 28.00 46.00 63.00 67.00 72.00
40-44 ASFR4044 6.00 11.00 16.00 16.00 19.00
45-49 ASFR4549 1.00 1.00 1.00 1.00 1.00
Total MAC 26.73 27.77 28.32 28.22 28.51
Total TFR 1.85 2.22 2.61 2.76 2.85

*Note — Indicator names: ASFR — Age-specific fertility rates, TFR — Total fertility rate, MAC — Mean age at childbearing.
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Statistical reports indicate that the average life
expectancy of men worldwide is lower than that of women.
This phenomenon became particularly evident in the 21st
century as mortality from infectious diseases declined and
cardiovascular diseases became the leading cause of death
[30], [37], [82]. For example, according to a report by the
Organization for Economic Co-operation and Development
(OECD), in 2021 the life expectancy of women in OECD
countries was 83.0 years, while for men it was 77.6 years —
a gap of approximately 5.4 years on average [66]. The
lowest male life expectancy is observed in Central and
Eastern European countries, where the gender gap
exceeds 8 years. In particular, in Latvia, men live less than
75 years, and their life expectancy at age 65 is only 12.7
years. Minor gender differences of less than three years are
observed in Iceland and Norway.

Such gender differences in life expectancy are to some
extent associated with the fact that men are more exposed
to risk factors, including the determinant influence of
unhealthy lifestyles. When discussing mortality and gender
differences in disease prevalence, it is important to
emphasize that men have a higher incidence of fatal
outcomes than women (while women more often suffer from
chronic but non-lethal diseases) [42]. Among external
causes of death, the most prominent are violent deaths,
suicides, and road traffic accidents. Studies by researchers
from Australia and the United Kingdom indicate that the
difference in life expectancy between men and women is
linked to a complex interplay of biological, social, and
cultural determinants [39]. The Disability-Adjusted Life Year
(DALY) indicator in Kazakhstan, as well as globally, is
nearly three times higher among young men than among
young women due to injuries and violence [11].

Moreover, the COVID-19 pandemic significantly
affected male mortality: between 2019 and 2021, life
expectancy in OECD countries decreased by an average of
0.7 years. The highest reductions were recorded in Central
and Eastern Europe and the United States. In the first two
years of the pandemic, countries such as the Czech
Republic, Hungary, Latvia, Poland, Greece, the Slovak
Republic, and the United States lost as many — or even
more — years of life expectancy as had been gained over
the previous decade [65].

The article by Saloni Dattani and Lucas Rodés-Guirao
presents a list of countries with both the largest and
smallest gender gaps in life expectancy. As of 2021,
countries with the highest gaps (over 10 years) included
Russia (11.3 years), Ukraine (10.9 years), and Belarus
(10.2 years). On the other hand, countries with the smallest
differences (1-2 years) included Nigeria (1.3 years), Togo
(1.4 years), and Bangladesh (1.7 years) [43].

As for the situation in Kazakhstan, according to data
from the Ministry of Health of the Republic of Kazakhstan, in
2022 the average life expectancy of men was 9 years
shorter than that of women, and men’s utilization of medical
services was half that of women'’s (according to the “Men’s
Health” project by the National Association of Primary
Health Care) [28].

There are several reasons for this: men are more
frequently exposed to harmful, hazardous, and strenuous
working conditions; they have higher rates of harmful
habits; they suffer from low awareness and stigmatization

(cultural and social barriers); they have limited access to
specialized services (e.g., andrologists, sexologists);
financial barriers; a lack of systematic screening and early
diagnosis; and insufficient emphasis on prevention
(preventive programs are often focused on women’s health,
while men’s health — especially reproductive health —
remains on the periphery) [38], [77].

In terms of morbidity structure among men,
cardiovascular diseases and heart conditions have
consistently ranked first over the past 10-30 years (1990-
2019) [72]. It is known that a normal level of testosterone is
beneficial for men’s cardiovascular health; however, its level
declines with age, which may consequently contribute to
deterioration of cardiovascular function. Recent studies
suggest that testosterone may potentially be used in the
future to treat heart failure, angina pectoris, and myocardial
ischemia [63]. However, such statements require in-depth
research and comprehensive analysis.

The Problem of Population Growth. In 2021,
researchers Christian Dudel and Sebastian Klisener
published the results of their analysis of differentiation
trends in the volume and pace of male and female fertility
across 17 highly developed countries. The results
demonstrated that men, in most cases, become fathers at a
later age compared to women (the median age of
fatherhood is 2-5 years higher). In some countries
(Germany, Sweden, Japan), total male fertility exceeds
female fertility by 10-50%. This phenomenon is explained
by the fact that men retain reproductive potential into older
age (notably, according to the WHO, reproductive age for
women is defined as 15 to 49 years [6], while no specific
age range is defined for men). Furthermore, it was found
that male fertility is more influenced by migration processes,
as men are more frequently involved in international and
age-asymmetric marriages. One noteworthy feature is that
male fertility is largely underestimated in most countries, as
data on fathers particularly in cases of non-marital births —
are often not recorded [45]. This fact complicates research,
reduces the analytical reliability of data, and hinders the
identification of trends and regularities.

The issue of weak population growth is not a recent
development. As early as 1981, D. Valentei and A. Kvasha
noted that 80% of families in the country had few children.
Accordingly, the number of childless families has been
rising: approximately one in six marriages is infertile
(N.M.Pobedinsky, 1981). According to World Health
Organization (WHO) estimates, around 17.5% of the
population — equivalent to one in six adults — experience
infertility [5]. The consequences of this are often
devastating. First and foremost, infertility presents a
significant sociocultural and interpersonal challenge for
society [10]. The stereotype that women are always to
blame in childless marriages is increasingly outdated.
Modern diagnostic approaches show that infertility is
attributable to the female partner in only about 50% of
cases (provisionally), whereas in 45.0-52.0% of cases,
infertility is associated with disorders of the male
reproductive system [41], [46], [51].

The organization of proper prevention, diagnosis, and
treatment of infertility is a priority and urgent task of national
importance, as population reproduction directly impacts a
country's national security. Male infertility should not be
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viewed solely as a modern problem of medicine emerging in
the late 19th century. Historical and medical records
indicate that this phenomenon has always existed, although
it had not previously been publicly addressed in speeches,
scientific publications, or clinical reports. The absence of
systematic diagnosis and monitoring of male infertility can
be attributed to both limited medical capabilities in the past
and the dominant sociocultural stereotype that associates
reproductive dysfunction primarily with the female partner.

In the past decade, this issue has attracted increased
attention from both domestic and international scientific
communities. According to materials presented by the Scientific
Center of Urology named after B.U.Dzharbusynov (2019), male
reproductive capacity is declining, while the number of infertile
couples shows a steady upward trend [13]. WHO data based
on birth rate analysis suggest that in nearly every country,
"about 10% of couples are unable to conceive" (WHO
Chronicle, 1970). At the same time, there is a consistent
downward frend in total fertility rate (TFR). Data Commons
reports that in 1970, the TFR was 4.84 births per woman,
whereas by 2022, it had dropped to 2.27 [7].

In Kazakhstan, according to research findings, the
infertility rate is higher than in European countries, reaching
up to 15% (ranging between 12.0% and 15.5%), making it a
major issue for both families and society at large [34], [67].
Causes of infertility include both environmental and medical
factors, such as disorders of the reproductive system and
hormonal imbalances.

According to Stephen W. Leslie et al. and Calvin C.
Zhao et al., the causes of male infertility can be classified
by basic etiology as follows: endocrine disorders
(hypogonadism in 2-5% of cases, gonadotropin deficiency);
obstructive pathologies (vasectomy, cysts of the vas
deferens); genetic abnormalities (Klinefelter syndrome,
CFTR gene mutations, Y chromosome microdeletions);
environmental and lifestyle factors (pesticide exposure,
smoking, alcoholism); and idiopathic cases (approximately
10-20% of cases without an identifiable cause) [68], [81].

Undoubtedly, the role of men in infertility, sexual health,
and the relationship between overall health and
reproductive function is critical. According to statistical data
from the Abay Region branch for 2023, 260 women were
registered with conception difficulties. Of these, 149 cases
were due to tubal infertility; 66 due to male-factor infertility;
11 due to anovulation; 2 due to unspecified female infertility;
and 32 due to other forms of female infertility. In 2024
reports, the total number of registered women was 212,
including 127 cases of tubal infertility; 44 related to male
factors; 16 due to anovulation; and 25 due to other forms of
female infertility.

These data reveal that infertility is still predominantly
perceived as a female issue, primarily because it is the
woman who typically seeks medical help first when
conception difficulties arise. This is due to both the
physiological characteristics of the female body and
persistent social stereotypes that place the responsibility for
reproduction mainly on women. Men rarely seek help from
specialists regarding fertility problems, which significantly
delays diagnosis and complicates the treatment of infertility
in couples.

Prevalence of Key Diseases of the Male Reproductive
System. The decline in male reproductive potential may be

attributed to various factors, with the following prevalence
rates (expressed in %): idiopathic infertility (30.0%) [22],
varicocele (14.8%), hypogonadism (10.1%), cryptorchidism
(8.4%), malignant neoplasms (7.8%), presence of
antisperm antibodies (3.9%), erectile and/or ejaculatory
dysfunction (2.4%), systemic diseases (2.2%), obstructive
factors (2.2%), testicular tumors (1.2%), Y-chromosome
deletion (0.3%) [13]. Prevalence may vary depending on the
data source.

Congenital malformations of the reproductive organs
are considered among the major causes of male infertility.
Over the past decade, the incidence of andrological
diseases among children and adolescents has increased
1.5-fold. Annually in the Russian Federation, around 500
boys are born with Klinefelter syndrome and approximately
5,000 with hypospadias. The prevalence of cryptorchidism
is 30% among preterm and 4% among full-term boys, while
varicocele affects 15-19.4% of adolescents aged 14-15
years [31].

Varicocele — dilation of the spermatic cord veins - is a
common condition among young men and the most
frequent modifiable cause of male infertility [32]. It is
diagnosed in 15-40% of men with abnormal semen
parameters, 32-44% of men with primary infertility, and 28—
81% of men with secondary infertility [3], [49].

Official data suggest that approximately 60% of
diseases affecting reproductive function develop during
childhood and adolescence [59]. Domestic studies show
that compared to global statistics, Kazakhstan faces
significant reproductive health risks among its youth, posing
a threat to public health systems [11].

In 2021, among adolescents aged 15-17 vyears,
diseases of the genitourinary system accounted for 4% of
primary morbidity, behind respiratory diseases (49%),
digestive diseases (11%), injuries and poisonings (8%), skin
diseases (7%), and nervous system disorders (5%).
Notable sexually transmitted infections (STI) included
syphilis (0.4 cases per 100,000), gonorrhea (1.6 per
100,000), trichomoniasis (3 per 100,000), and chlamydia
infections (1.4 per 100,000). While ST! incidence decreased
2-2.5-fold from 2016-2019, this decline slowed from 2019-
2021 [11].

STls are among the primary disruptors of reproductive
health [69]. In inflammatory reproductive conditions
associated with STls or opportunistic flora, ejaculates show
elevated leukocyte counts; local antibodies are produced,
triggering autoimmune responses that can lead to
immunologic infertility. Additionally, leukocytes release
superoxide radicals that may damage spermatozoa,
weakening and reducing their motility so they cannot
penetrate the oocyte’s zona pellucida, resulting in failed
conception [27].

Male fertility depends on numerous factors, which are
classified into two main categories: genetic (hereditary, e.g.,
Klinefelter syndrome) and acquired (lifestyle-related factors
such as harmful habits, deviant behaviors, poor nutrition,
stress, etc.) [31], [47].

For instance, Klinefelter syndrome (KS) is the most
common chromosomal anomaly in the general male
population and one of the most prevalent genetic causes of
non-obstructive azoospermia (14% of men with non-
obstructive azoospermia have KS [62]) and severe
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oligospermia [50]. It is characterized by an additional X
chromosome (47, XXY). KS occurs in approximately 1 in
500-1,000 newborn boys, making it one of the most
common chromosomal deviations in men [54]. Notably,
around 65% of KS cases remain undiagnosed, especially
when symptoms are mild or nonspecific [61].

According to GBD 2020 Alcohol Collaborators, youth
alcohol use is rising in Kazakhstan (from 34.5% to 55.6%)
and globally (from 20.3% to 59.1%) [40]. Alcohol abuse
causes Leydig cell atrophy and reduced numbers of mature
spermatozoa, leading to conception problems and infertility
in 80-85% of cases [29]. A systematic review and meta-
analysis found that alcohol abuse negatively affects semen
quality, particularly ejaculate volume (a reduction of
0.25mL, 95% CI0.07-0.42mL) and sperm morphology
(normal forms reduced by 1.87%, 95% Cl 0.86-2.88%) [71].

Tobacco use (including e-cigarettes) in Kazakhstan
exceeds global averages (3.3% of girls and 18.7% of boys,
compared to global rates of 2.8% and 11.3%, respectively).
Tobacco use among Kazakhstani boys is 1.6 times higher
than the global average. E-cigarette and vaping use among
youth remains at 1.0-1.4% [52]. Tobacco’s harmful impact
on male fertility is well documented - it is cytotoxic to
spermatogenesis, suppresses testosterone production, and
disrupts microcirculation, all of which are risk factors for
erectile dysfunction and infertility.

A systematic review, The global prevalence of erectile
dysfunction: a review, shows that cardiovascular disease
(CVD) - stemming from unhealthy lifestyles — is linked to
erectile dysfunction (ED). Men with ED have higher risks of
overall mortality (OR =1.26, 95% CI 1.01-1.57) and CVD
mortality (OR=1.43, 95% Cl1.00-2.05). ED prevalence
ranges from 3% to 76.5%, depending on age groups and
assessment methods, and is notably more common in older
men due to natural aging [60].

Reproductive health issues are more common in
individuals with comorbid conditions that weaken immunity
(65%), as well as in men leading sedentary lifestyles and with
excess body weight [26]. Numerous studies link obesity to
suppressed testosterone synthesis and hypogonadism, which
in turn leads to fertility problems [21], [58]. Elevated body mass
index (BMI) is associated with poorer semen quality, affecting
sperm volume, concentration, and motility [48].

Obesity and insulin resistance cause systemic oxidative
stress that impairs sperm quality by reducing motility and
increasing DNA damage. Metabolic disorders — particularly
overweight and insulin resistance — are significant risk
factors for male infertility [21], [57].

The scientific community increasingly calls for global
sperm parameter research due to widespread declines in
sperm count and/or quality, especially in Western countries
[44]. Clinicians worldwide increasingly encounter patients
with abnormal semen parameters [76]. According to World
Population Review, as of 2025, the top 5 countries with the
highest male testosterone levels are Uzbekistan
(773 ng/dL), Croatia (752 ng/dL), Cameroon (731 ng/dL),
Azerbaijan (694 ng/dL), and Mongolia (693 ng/dL), while
Kazakhstan's level is 356 ng/dL [78].

A 2023 meta-analysis on sperm concentration (SC) and
total sperm count (TSC) in males worldwide between 1973
and 2018 highlights a global decline in sperm counts
affecting men across all continents. The average sperm

concentration dropped by 51.6%, and since 2000 the
annual decline rate doubled from 1.16% to 2.64% per year
[64]. Literature reviews indicate that sperm quality decline is
especially evident in the Middle East and North African
regions. However, due to data heterogeneity, further
research is needed [36].

The Role of Reproductive Failure in Marital Stability.
Childless marriages represent a significant social and
psychological challenge, becoming a source of chronic
stress that can degrade quality of life [56] and negatively
affect both the emotional state of the couple and their
physiological health. Prolonged psycho-emotional tension
contributes to disharmony in family-sexual relationships,
sexual dysfunctions, as well as neurotic and somatic
disorders, including reproductive organ dysfunction. It has
been established that after a diagnosis of ‘infertility",
partners often develop pronounced psychological issues,
which under certain circumstances may lead to divorce [4].
Statistics show that for 1 in 5 Kazakhstani couples (20%),
the main cause of divorce was the inability to reproduce
[12].

According to data from the United Nations Statistics
Division, the average age at first marriage among
Kazakhstani men and women is rising. In 1979, the average
age for men entering marriage was 24.1 years and for
women 21.7; in 1989 it was 24.6 and 22.4; in 1999 it
increased to 26.1 and 23.4; by 2009 it reached 27.6 years
for men and 24.7 years for women [80].

The degradation of the family institution and crisis of
family values exert destructive effects on state
development. As of March 2024, Kazakhstan ranks second
in the world for divorce rates, behind only the Maldives [8].
On average, over 40,000 marriages are dissolved annually
in the country [1], [8].

From January to December 2023, Kazakhstan's
marriage rate declined from 6.46 to 6.07 per 1,000
population. The highest rate was in the capital at 7.46 per
1,000. Among regions, Ulytau (6.76) and Almaty (6.64) had
the highest, while Turkestan was lowest at 5.55. In Abay
Region it stood at 5.67 per 1,000. The divorce rate in
Kazakhstan was 0.84 per 1,000, down from 0.89 the
previous year. The highest divorce rates were in East
Kazakhstan (1.36), Karaganda (1.34), and Pavlodar (1.29)
regions, while Turkestan had the lowest at 0.30. In Abay
Region, it was 0.83 per 1,000 [9].

According to data from the Regional Branch of the
NCJSC “State Corporation Government for Citizens” for the
Abay Region, the number of marriages recorded over the
last three years is rising. From July 8, 2022: 1,910
marriages; 2023: 3,220; 2024: 3,308; and by February 18,
2025: 297 marriages. Divorces have also increased: 245
(from July 8, 2022), 281 (2023), 568 (2024); and 60
divorces by February 18, 2025. Not all marriages are
registered with the State Corporation (divorces are
registered only by mutual consent without minor children;
others go through courts and may remain unofficial), so
actual divorce numbers may be higher.

From these data, we can conclude that despite the
positive trend in recorded marriages, divorces are also
rising. However, detailed analysis of divorce causes in Abay
Region is lacking, making it difficult to identify key social,
economic, and psychological factors affecting marital
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stability. It is possible that infertility, affecting both women
and men, is one of the drivers of divorce.

Organization and Accessibility of Specialized Care for
Men. Male infertility is a complex problem with significant
social implications. In fertility clinics, care primarily goes to
women. Organizational measures to combat male infertility
are insufficiently detailed. Marcia C. Inhorn and Pasquale
Patrizio highlighted three key trajectories for research and
intervention: controlling known causes of infertility, providing
support to those experiencing conception difficulties, and
promoting innovations of LCIVF (Laboratory of Clinical and
Experimental In Vitro Fertilization) to improve access -
including financial accessibility — and acceptability of
assisted reproductive technologies (ART) [55].

There are grounds to believe that while women benefit
from fairly well-developed medical support, a comparable
system for men’s reproductive health is effectively absent,
confirming that male reproductive health remains off the
medical community's radar. Research into female
reproductive health is 2-3 times more prevalent than male-
focused studies. The systematic review by Robab Latifnejad
Roudsari, Farangis Sharifi, and Fatemeh Goudarzi (2023)
describes barriers limiting men's participation in
reproductive health programs, including limited access to
comprehensive and quality medical services, financial
constraints, personal attitudes and priorities of couples, as
well as societal perceptions and cultural stereotypes. The
authors emphasize the need to actively involve men in
reproductive health initiatives [73].

Discussion

One of the key aspects of Kazakhstan's national
interests, according to the National Security Strategy, is
achieving and maintaining a level and quality of healthcare
and social support systems that meet the needs of
improving citizens' and society’s well-being. Public safety
aims to support natural population growth and to ensure the
implementation of urgent measures aimed at countering
critical demographic processes [23]. The role of men in
ensuring the country's demographic sustainability is
immense.

In our country, population reproduction and generational
health have long been addressed mainly from the
perspective of “maternal and child health protection”. Men
are generally left outside the scope of attention from
medical professionals and health system managers.
Meanwhile, this fully-fledged participant in the reproductive
process exhibits — compared to women — a higher morbidity
rate (including reproductive system diseases that can lead
to childless marriages) and a lower average life expectancy.

At the same time, medical care in the field of male
reproductive health is not separated from urological
services, and the attention of urologists to these issues
remains limited.

Male health clinics were first established at “Marriage and
Family" consultation centers in Almaty, Karaganda, and
Tselinograd on the initiative of the Kazakhstani scientist, Doctor
of Medical Sciences, Professor B.U.Dzharbusynov. Also, at his
initiative and under his leadership, in 1990 the first Research
Institute of Urology under the Ministry of Health of the Kazakh
SSR was founded on the basis of the Republican Center of
Urology and Operative Nephrology under the name “The
Institute of One Doctor” (Resolution of the Council of Ministers

of the Kazakh SSR dated December 14, 1990, Ne 484) [2]. On
November 11, 1996, by Resolution of the Government of the
Republic of Kazakhstan Ne 1367, the institute was transformed
into the B.U.Dzharbusynov Scientific Center of Urology under
the Ministry of Health, which continues to operate to this day
[13].

In 1991, the first Congress of Urologists of Kazakhstan
took place, and in 1992 Kazakhstani urologists joined the
European Association of Urology. The annual congresses
of the European Association of Urology allocate dedicated
sessions to discuss fertility issues, and all adopted updates
are included in the core guidelines, which are revised every
ten years.

The next step was the establishment of male infertility
clinics at regional consultative polyclinics in all regional
centers of the country, where registration, follow-up,
diagnosis, and treatment of couples seeking medical help
were carried out. These clinics provided assistance with
conditions affecting family and marital relationships.

In 2008, a professional organization of sexual medicine
doctors was created, which in 2011 was re-registered as
the Republican Public Association (RPA) “Men’s Health.”

In 2013, "Centers for Men's Health and Family
Longevity" (CMHFL) began operating across the country,
examining more than 6,000 men. By 2014, the number of
patients examined and treated exceeded 26,000
nationwide. In January 2014, the Minister of Health
approved the “Regulation on the Urological Service,”
according to which CMHFLs were integrated into the
staffing structure of primary healthcare (PHC). According to
the 2016 report on the work of the “Centers for Men’s
Health and Family Longevity,” within the framework of the
‘Men’s Health” program, the initiatives “Men’s Health Days”
and “Men’s Health Schools” were implemented. During the
‘Men’s Health Days” events, 4,021 men were examined
across 16 cities in Kazakhstan. However, the city of Semey
remained outside the scope of attention of researchers and
specialists.

Today, medical services in the field of male
reproductive health are provided at the following levels: 1)
Primary level — PHC specialists conduct initial diagnostics
and refer the patient to a narrow specialist; 2) Secondary
and tertiary levels - urologists and andrologists in
specialized medical institutions conduct detailed diagnostics
and targeted treatment using high-tech medical services.

Kazakhstan has a number of legislative acts regulating
issues related to male reproductive health and marital-
family relations [15], [16], [17], [18], [19], [20], [22]. The
country also applies national standards and clinical
protocols for diagnosing and treating male reproductive
disorders, such as the Clinical Protocol on Male Infertility,
the Standard for the Organization of Urological and
Andrological Care, and the Rules for the Use of Assisted
Reproductive Technologies (ART), etc.

However, despite this, there is currently no monitoring
or analysis system for male reproductive health data in
Kazakhstan. There is no registry system for men with
fertility problems, nor any formal national databases
recording male infertility cases (as in most countries, due to
ethically justified approaches). Scientific foundations for
organizing medical care for infertile men have not yet been
developed. Nevertheless, proposals exist to create a unified
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confidential registry for couples experiencing conception
difficulties, which would include both men and women
seeking assistance from reproductive health professionals.

By developing and implementing an electronic
information platform focused on male reproductive health,
men would have the opportunity to seek anonymous
consultations from specialists, receive a preliminary health
assessment, and obtain necessary information from official
sources. This approach could significantly reduce
psychological barriers and social stigma, laying the
groundwork for increased trust in the healthcare system
and, consequently, more frequent access by men to
specialized care. This is especially important for men who
are struggling with infertility but refrain from seeking medical
assistance due to psychological discomfort or a lack of
accessible, reliable information.  Additionally, such
measures could positively impact the monitoring and
planning of government support programs, including in vitro
fertilization (IVF) and other ART.

Typically, demographic studies focus on female fertility,
but in light of today’s challenges, for a more comprehensive
understanding of demographic processes, it is necessary to
consider male fertility as well [45]. Addressing these issues
requires a comprehensive approach — taking into account
genetic, environmental, social, and economic factors —
including improved education and awareness among men
[75], expanding access to specialized and high-tech
medical services, and enhancing the quality of care
provided.

Conclusion

The literature analysis has demonstrated the need for a
comprehensive approach to the problem of male infertility.
This includes organizational and functional interventions,
improving the quality of diagnostics, etiopathogenetic
treatment, and advancements in reconstructive and plastic
surgical techniques, which could potentially lead to positive
outcomes.

The World Health Organization emphasizes the critical
need for scientific research in the field of reproductive
health, including male reproductive health, since infertility
can result in violence, divorce, social stigma, emotional
stress, depression, anxiety, and low self-esteem.

The data presented above indicate significant changes
in the reproductive indicators of the population, which
necessitates in-depth study and the development of
comprehensive measures to support reproductive health.

Typically, studies on male reproductive health are
narrowly focused and examine the impact of specific
pathologies. There is a noted lack of research on risk
factors for male reproductive disorders, as well as on the
monitoring and analysis of data related to the male
reproductive system and the organization of its protection.

One of the targets of the Sustainable Development Goal
“Ensure healthy lives and promote well-being for all at all
ages” is to guarantee, by 2030, universal access to sexual
and reproductive health services. This includes access to
family planning, education, and the integration of
reproductive health into national strategies and programs
[35].

For effective diagnosis and treatment of reproductive
disorders, standardized assessment methods should be
applied. Both physical and psychological aspects must be

taken into account. The development and implementation of
individualized treatment plans in fertility medicine, based on
a comprehensive evaluation of the patient’s health status,
can improve patients’ sexual well-being [53].

Conclusion: Thus, in Kazakhstan, as in other
countries, it is important to continue research in the field of
male reproductive health, to develop measures aimed at
supporting and protecting public health, and to enhance
awareness and educational programs on reproductive
health issues [44], which will ultimately contribute to
improving the country’s demographic situation.

The lack of effective state programs for the protection of
male reproductive health and the absence of a structured
mechanism for providing andrological care underscore the
relevance of further research in this area.
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