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Introduction. Anesthesiological care is a critical component of safe surgical and procedural medicine and is closely
linked to patient safety, the availability of monitoring and life-support technologies, professional competence, and
adherence to clinical standards. Increasingnumbers of older patients, patients with cancer and severe comorbidities, and
emergency admissions are increasing the demand for anesthesiology, resuscitation, and intensive care services.
Obijective. To analyze theleveland organizational determinants of anesthesiological care for the population, summarize
international and Kazakhstan experience, and identify priority directions for improving quality, safety, staffing,
equipment, and standardization of care.

Materials and Methods. A narrative analytical review and secondary synthesis of the 33 sources included in the
manuscript were performed. The evidence base comprised international publications on anesthesia and patient safety,
resuscitation and intensive care, workforce and hospital organization, together with official statistical and regulatory
materials from Kazakhstan. Evidence was synthesized across patient safety, staffing, technical equipment, adherenceto
standards and protocols, and organizational capacity. Because the source manuscript does not provide a reproducible
database search strategy, search date, PRISMA flow diagram, or formal quality appraisal, the work is not classified asa
systematic review or meta-analysis.

Results. The reviewed evidence shows that the safety and quality of anesthesiological care depend on professional
staffing, modern anesthesia and monitoring equipment, availability of medicines and life-support technologies, and
adherence to clinical standards and protocols. Kazakhstan has introduced regulatory measures and plans for national
certification in accordance with international accreditation standards. At the same time, the available secondary data
indicate continuing workforce imbalance, particularly betweenurban and rural areas, anda need for further development
of quality monitoringand professional training.

Discussion. International evidence supports a systems approach in which patient safety depends not on a single
intervention but on coordinated staffing, equipment, standardized clinical processes, audit, and continuous professional
development. For Kazakhstan, these components should be evaluated together, with particular attention to regional a ccess,
emergency workload, and the growing demand for anesthesiology and intensive care.

Conclusion. Improving anesthesiological care requires coordinated development of workforce capacity, professional
training and certification, modern technical infrastructure, clinical protocols, audit, and patient-safety monitoring.
Standardized assessment of these components can support more equitable and effective anesthesiology services in
Kazakhstan.

Keywords: anesthesiological care; patient safety; quality of care; anesthesiology; resuscitation; intensive care; healthcare
organization; Kazakhstan.

XAJIBIKKA KOPCETIUIETIH AHECTE3UOJIOI'MSJIbIK KOMEK JIEHTEMIH BAFAJIAY.
O/IEBU IOJTY

Hypraes E.K.'*, AiiTman0eroBa A.A.2
L «KJ[CIKM» Kasaxcmanowvix meOuyuna ynusep cumemi, Aimamol, Kazaxcman
2 CIK. Acghenouspos amwinoazel Kazax yaimmolk meOuyuna ynusep cumemi, Anmamol, Kazaxcman

Kipicme. AHecTe3H0JIOTHSUTBIK KOMEK XUPYPTHSIIBIK J)KoHEe 0acKa J1a MEeIUIMHAIBIK apaiacyyapiblH Ka yinci3ainH
KaMTaMachl3 €TeTIH MEIUIIHAJIBIK KOMEKTIH Ma HbI3/Ibl Kypamaac Oemiri 60mbim TaOblnanbl. OHBIH camachl 1Ma LMeHT
Kayirnci3airiMeH, MOHUTOPHHT 5K9HE OMIp Il Ka MTaAMachI3 €Ty TEeXHONOTHSIAPbIHBIH KOJDKETIMILTINIMEH, MaMaHAapABbIH
KociOM Ja sIpNBIFbIMEH Ko He KITMHUKAJIBIK CTAHAPTTap bl CAKTayMEH ThEFBI3 OailiaHbICThL Erjie skacTarbl, O HKOJIOTUSITBIK
KOHE ayBIp KOCAJKBl aypyiapsl 0ap MalOUCHTTep CAHBIHBIH, COHIAM-aK IIYFBUT TOCHHTAJIM3ANMUIAPABH Ocyi
AHECTE3UOJIOTHS, PeaHNMAIIHS )KOHE KaPKBIHIBI TCPAITHs KBI3METTePiHe CYPAHBICTHI @ PTTHIPaIBI.
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MakcaTbl. XaJbIKKa KOPCETUIETIH a HECTE3UONOTMSUTBIK KOMEKTIH JCHIeill MEH YHBIMAACTBIPY IBLIBIK ()a KTopiapbH
Tajjay, XalbKapaiblK xkoHe Ka3zakcraH ToKipUOeCiH )KHHAKTAY XKOHE KOMEKTIH CallachlH, KaYilCi3/Iri, Ka apibIK
KaMTaMachl3 €TUTYiH, TEXHHUKaJIBIK ’a paKTaHbIPbUTYbIH KOHE CTaHIAPTTAIYBIH KEeTUIHIpyiH 0achbiM OafbITTapbiH
alKbIHTAY .

MaTepI/IaJmap MeH micrep. Komkaszbara enrizinren 33 JiepeKKesre HappaTI/IBTiK AHAJIM TUKAJIBIK I110JTy )KOHE SKIHIITTK
CUHTE3 XYpri3iiai. Jlepexkesnep aHecTe3ws KoHE MalUEeHT Kayilci3airi, peaHMMALINS )KOHE Ka PKBIH/IB! Tepas,
KaIpJIbIK KA MTaMAChI3 €TY JKOHE CTaI[MOHAP KBI3METIH YHBIMIACTHIPY KOHIHIET] XaIbIKapaIbIK Ka pUsIIaHBIMIAP/IBL,

coHaif-ak Ka3akcTaHHBIH pECMH CTa THCTHKATBIK )KOHE HOPMATHBTIK Ma TepUajIapbliH KaMThIIbL. JlepekTep ma imeHt
Kayinci3airi, ka ApJblK KaMTaMachl3 €Ty, TEXHUKAJIBIK JKa paKTaHABIPY, CTAHAAPTTap MEH XaTTaMajlapbl CaKTay jKoHe
YUBIMIACTHIPYIIBUIBIK QJIeyeT OafrpITTaphl OOWBIHIIA >KyHeneHm. bacramkpl koykaz0aga KalTalaHaThH i37ey

cTpateruscsl, i3aey kyHi, PRISMA-cxema xoHe epekkesnepain camnachiH popMaibsl Oaranay OepiiMereHIiKIeH,
YKYMBIC XY el 0Ty HeMece MeTa-Tajlay peTiHIe )KIKTeIMEHII.

Harnkenep. TannanraH nepekTep aHECTE3HOJIOTHSIIBIK KOMEKTIH Kayilci3airi MEH camachl KociOW KaapiiapMeH
KaMTaMachl3 eTyTe, 3aMaHAy! aHECTE3NOIOTUSIIBIK J)KOHE MOHHUTOPHHITIK >ka0JBIKKA, TOPUTIK 3aTTap MEH OMIip/i
KaMTaMAChI3 €Ty TeXHOJIOTrUsUIapbIHBIH KOJKETIMIUTITIHE, COHIal-aK KIMHUKAJBIK CTa HIAPTTAp MEH XaTTaMalap/pl
cakTayFa Toyeni ekeHiH kepceTTi. KazakcTaHaa HOpMATHBTIK IIapajap KaObUIIaHBII, XaIbIKApaJbIK a KKpeaUTTey
CTaHJapTTapblHA ColiKec OIpbIHFAl cepTU(HUKATTAY XKYHeCiH NaMbITy )xocnapianrad. COHBIMEH KaTap EKIHIIITK
JepeKTep Ka IPIbIK TEHIrepiMCI3IKTIH, dcipece Kajla MEH ay bl a pachlHAa, Ca KTaJIaThIHbBIH XKOHE CarnaHbl MOHUTOP HHITCY
MEH KoCiOU J1a IpJIBIKTHI O JJaH 91 KETULIIPY KaXKETTIrH KOpCeTe/i.

Tankpuiay. XanslKapalblK JepEKTep MAaUCHT KayiNci3AiriH 0ip FaHa KIWHHUKAJBIK apallaCyMeH eMec, KaIpIbIK
KaMTaMachl3 €Ty, ka0 JIbIK, CTaHIAPTTAJFaH MPOLECTEp, ayUT KIHE Y3/IKCI3 KociOM maMy bl OipiKTipeTiH Xy Henk
TOCUIMEH KaMTaMaChl3 €Ty Ka)KeTTiriH kepceTeai. KazakcraH yIIiH ©HIpJIK KOJKETIMIUTKTI, IIYFBLIT )KYKTeMEH1 JKoHe
AHECTE3UONOTHS MEH Ka pPKBIHIIBI TepaIMsiFa OCil Kelle )KaTKaH CYPaHBICTBl €CKEPe OTBIPHII, OCHI KOMIIOHEHTTEPII
KelleH i 0aranay Ma HpI3/IpL

KopbIThbIHIBI. AHECTE3HONOTHIIBIK KOMEKT1 JKeTUIAIPY Ka IPJIBIK QJIEyeTTi, KaciOn Iasipiay MEH CepTHHKATTAY/IB],
3aMaHayl TEXHHUKAIBIK HHQ)paK;gmeIMzu)I KJIMHHUKAJIBIK XaTTaMalapibl, ayJIHUTTI )KOHE MAIMEHT Kayilci3minH
MOHHUTOPHUHTTEYI1 Ynnecrlpe J@MBITY/IBI Ta 1Al eteni. OCbl KOMIIOHEHTTEPI CTaHIAPTTAIFaH Oaramay Kazakcranma
aHECTE3UONOTHSITBIK KOMEKTIH KOJDKETIMIUTINi MEH THIMIIUTITH a pTTBIP yFa My MKIHITIK Oepe /.

Tyitinaice3aep: a HECTE3UOJOTHAIIBIK KOMEK; MAIUMEHT Ka YillCI3/1r; Me AUIMHAJIBIK KO MEKTIH CaNaChl; aHECTE3UOJIONS,
peaHUMAIINSE KA PKBIH/IBI TePAT; ISHCAYITBIK CaKTay Abl YHBIMIAcTHIpY ; KazakcTaH.

OLIEHKA YPOBHSI AHECTE3UOJIOT'MYECKOM MOMOII HACEJIEHUIO.
OB30P JIMTEPATYPBI

Hypraes E.K.'*, Aiitman0eroBa A.A.2
! Kazaxcmanckuu meduyunckul ynusepcumem « BIIIO3», Anmamei, Kasaxcman
2 Kazaxckuii Hayuonams il meouyunckul yuusepcumem umenu C /1. Acenousnposa, Anmamei, Ka saxcman

BBeaenue. AHECTE3UOIOrHYECKas! ITOMOLIb SIBJISIETCS BAYKHO M COCTABIIAOMIEH 0€30MacHOr0 MPOBECHUS X U YPTHYECKUX
U APYTUX MEIUIMHCKUX BMEIIATENIbCTB. Ee kKauecTBo TecHO CBsI3aHO ¢ 0€301a CHOCTHIO MAIMeHTOB, A0 CTY ITHOCTHIO
TEXHOJIOTUA MOHUTOPHHIA U XH3HeoOecreueHus, IpohecCHOHAIBHON OAr0TOBKON MepcoHana U COOIIONCHACM
KIMHAYECKAX CTaHAAPTOB. POCT YHMCIIa MOXMIBIX MalMEHTOB, IAI[HEHTOB C OHKOJOTHYESCKUMU M TSDKEIBIMA
CONYTCTBYIOIIMMH 3a00JICBAHWSIMH, a Takke OSKCTPCHHBIX TOCHHTAIM3AIMN YBEIMYUBACT MOTPEOHOCTH B
aHECTE3NONIOTHH, PeaHNMAaIllMH M MHTCHCHBHOW TEPaITHH.

Heas. [IpoaHanu3upoBaTh ypOBEHb M OpraHU3ALMOHHBIE (DAKTOPBI OKAa3aHHUSA aHECTE3HUOTOTMYECKON I1OMOIIH
HACEJICHHIO, 0000IIUTh MEX/IYHAPOMHBIA U Ka3aXCTAHCKUWA ONBIT U OINPEACNITh NPUOPHUTETHBIC HaTPaRICHUS
COBCpLICHCTBOBAHM KadeCTBa, OE30MAacCHOCTH, KaIPOBOrO OOCCICUCHHUS, TEXHHYECKOH OCHAIICHHOCTH U
CTaHIAPTU3AIMH TTOMOIITH.

Matepuaybl 1 MeToAbl. [IpoBeneH HappaTUBHO-aHAIMTHUCCKUN 0030p M BTOPHYHBIH CHHTE3 33 HCTOYHHKOB,
BKJTIOUCHHBIX B HCXOJIHYIO PYKOITUCh. PaccMaTprBammich MeKIyHapOTHBIC Ty OJIMKA [IMH IO OS30TIACHOCTH a HECTE3MH,
peaHUMAIIMY W MHTCHCHUBHOM Teparui, KaIpOBOMY OOCCIICUCHHIO W OpTa HU3alliK CTAIIMOHAPHOM TTOMOIIH, a TakkKe
Oq)I/ILlI/Ia.]IbeIe CTAaTUCTUYCCKUE W HOPMATHBHBIE MaTEpHUAJIbL Kazaxcrana. I[aHHbIe CUCTEMATHU3NPOBAHBI TIO
HAIpPaBICHUAM O€30MMacHOCTH MALUCHTOB, KaJIpOBOro OOECHEUEHWs, TEXHHUYECKOr0 OCHAIICHHS, COOIIONCHHUS
CTaHJAPTOB U IPOTOKOJIOB M OPTa HU3AIMOHHON TOTOBHOCTH. [I0CKOIBKY B ICXOIHOM PYKOIUCH HE IIPECTaRICHBI
BOCIIPOM3BOIMMAS IIOUCKOBas CTpaTerus, gata noucka, PRISMA-cxema 1 (hopMaibHas OlICHKa KauecTBa NCTOYHHKOB,
pabota He K1accupuIUpyeTcs KaK CHCTeMaTHYeCKUi 0030 MITH METaaHAIIU3.

PesyabsTaTthl. [IpoaHam3upoBaHHBIC JaHHBIC MOKA3BIBAIOT, YTO OE30MAaCHOCTh M Ka4eCTBO a HECTE3UOJIOTHISCKOM
MTOMOIIH 32 BUCST OT PO (HECCHOHALHOTO Ka APOBOro oOecrieueHms, HaJU4Ms COBPEMEHHOM a HeCTe3UOIOrHIeCKOr 1
MOHHMTOPHUHTOBOM almaparypsl, J€KapCTBEHHBIX CPEIICTB M TEXHOJOMHI KU3HeOOeceueHns, a TakKe COOJIIOIeHNs
KITMHAYECKUX CTAaHAAPTOB M IPOTOKOJIOB. B Ka3axcrane peammyiorcss HOpMaTHBHBIEC MEPHI M TUIA HIPYETCsL pa3BUTHE
eIII/IHOfI CHCTEMBI CepTI/I(bI/]Ka]_II/]I/I B COOTBETCTBHUU C MCKAYHAPOOHBIMU CTaHAAPTAMH aKKPCIUTAITUH. Bwmecte ¢ Tem

227



) 5 KOFAMAObIK OEHCAYNbIK CAKTAY
2 . OBLECTBEHHOE 3[PABOOXPAHEHUE #1/2025
KSPH PUBLIC HEALTH

BTOPHUYHBIC JAHHBIE YKA3BIBAIOT HA COX PAHSFOLIHICS Ka P OBBI JUCOATAHC, 0COOSHHO MEXKTY TOP OACKUMH U CEJTBCKIMH
TEPPUTOPUSIMH, © HEOOXO0 JUMOCTh TATIbHEHIIIETO PAa3BUTHS MOHUTOPUHIA KA YeCTBA 1 ITPO(PEeCCHOHATIEHOM 110 JTOTOBKH.
Oocy:xnenue. MexayHapoaHbIE NaHHbIC MOJATBEPKIAIOT HEOOXOJUMOCTh CUCTEMHOTO MOAX0Ja, IPH KOTOPOM
0€30MaCcHOCTh MaIUeHTOB 00ECIIEYNBAETC COUYETAHUEM KaIPOBBIX PECYPCOB, 000PYIOBaHUs, CTa HIAP TH3UPOBAHHBIX
KJIIMHUYECKUX MTPOIECCOB, a AMTA U HETIP ePBIBHOTO MpodeccroHanbHoro pa3sutus. J{ns Kazaxcrana 3Tv KOMIIOHEHTBI
1esecoo0pa3Ho OIIEHUBATH KOMILTIEKCHO C YYETOM PETrHOHAIBLHOMN J10CTYIHOCTH, SKCTPEHHON HATPY3KH U pa CTyIIeH
MOTPEOHOCTH B 2 HECTE3HOIOTNIECKO W M HHTCHCHUBHON TTOMOIITH.

3akmoyenne. COBEpIICHCTBOBAHKE a HECTE3UOIOINYECKOW MTOMOIIM TPeOyeT COTIACOBAHHOIO Pa3BHUTHS Ka IPOBOTO
MOTEeHIIMaJa, NPOo(ecCHOHANBHON MOATOTOBKM M CEepPTU(HKALNK, COBPEMEHHOW TEXHUYECKOH MH(paCTPYKTypbl,
KJIMHIY €CKUX MPOTOKOIOB, ayIUTA 1 MOHUTOPHHra 0€30NACHOCTH MaueHToB. CTaHIAPTU3MPOBAHHAS OL[EHKA ITHUX
KOMITOHEHTOB MOJKET CIIOCOOCTBOBATH IMOBBIIIEHUIO JOCTYTHOCTH ¥ 3(D(HEKTUBHOCTH aHECTE3NOIOTHYEeCKON TIOMOIIH B
Kaszaxcrane.

KiioueBble cjioBa: aHECTE3NOIOTHIECKAS TOMOIIIB; 0€301MaCHOCTh MAIIMEHTOB; KAYECTBO MEIUIIMHCKON MTOMOIIY,
aHECTE3NONOTHS; PeaHUMAIINS; MHTEHCUBHAS TEPAITHST; OpraHM3aIys 31paBoox paneHnst; KazaxcTaH.

Introduction annually [7]. Treatmentcosts have also risen; in
Ensuring patient safety is not only an issue for the United States, critical-care expenditures
anesthesiology. According to the World Health increased markedly between2000 and2010([8].
Organization's definition, patient safety means In Kazakhstan and worldwide, the increasing
preventing potential harm to the patient and burden on anesthesiology, resuscitation, and
minimizing unnecessary harm during the intensive care departments is associated with
provision of medical care [1]. the growing number of patients with cancer, as
The first public demonstration of anesthesia well as the increasing proportion of older
took place on October 16, 1846, but patients and those with severe comorbidities
anesthesiology as a medical specialy [9].

developed in the second half of the twentieth Objective

century. The Copenhagen poliomyelitis To analyze the level and key determinants of
epidemic of 1952 prompted major changes in anesthesiological care for the population,
respiratory support and intensive care. In 1953, summarize international and Kazakhstan
Bjorn Aage Ibsen established a specialized evidence on patient safety and service
intensive care unitin Copenhagen, an important organization, and identify priority directions for
milestone in the development of modem improving staffing, equipment, professional
intensive care medicine [2, 3, 32]. training,  standardization, and  quality
To ensure high-quality anesthesiological and monitoring.

resuscitation care, doctors and nurses require Scientific novelty

appropriate professional training, a high level The novelty of this review lies in the integrated
of life-support and monitoring technologies, consideration of anesthesiological care as a
and adequate provision of pharmaceuticals and system in which patient safety, workforce
medical equipment. According to W.L. Lanier, capacity, technical equipment, adherence to
by 2000 global anesthesia-related mortality was standards, audit, and organizational readiness
approximately 1-2 cases per 200—-300 thousand are interdependent. The review brings together
anesthetics [4], whereas in the 1960s-1970s it international evidence and Kazakhstan-specific
was approximately 1 case per 28 thousand regulatory and statistical data to formulate a
anesthetics [5]. The development of structured set of dimensions for assessing the
anesthesiology and resuscitation, new level of anesthesiological care and to identify
technologies, and safer medications has areas requiring further national evaluation.
contributed to a substantial decrease in Materials and Methods

anesthesia-related mortality. The work was conducted as a narrative
Globally, cancer patients account for a analytical literature review with elements of
substantial proportion of patients treated in secondary data synthesis. The analysis was
anesthesiology, resuscitation, and intensive based on the 33 bibliographic sources included
care settings [6]. In the United Kingdom, more in the original manuscript, comprising
than 200,000 adults and children are admitted international scientific publications,
to resuscitation and intensive care units professional and educational materials, official
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statistics, and regulatory documents related to
anesthesiology, resuscitation, intensive care,
patient safety, workforce capacity, and hospital
organization.

The evidence was synthesized across five
analytical domains: 1) patient safety and
adverse-event prevention; 2) workforce
availability and professional competence; 3)
technical equipment and monitoring; 4)
adherence to clinical standards and protocols;
and 5) organizational capacity and accessibility
of anesthesiological and intensive-care
services. The manuscript does not provide a
reproducible database search strategy, a
specified search date, aPRISMA flow diagram,
or formal quality assessment of the included
sources; therefore, the work should be
interpreted as a narrative analytical review
rather than a systematic review or meta-
analysis.

Results

Patient safety and quality of
anesthesiological care

Adverse events in anesthesiology may reflect
interactions between patient-related risk,
equipment and organizational constraints, and
clinical processes; systemic barriers to safety
should therefore be considered alongside
individual professional competence [1, 10, 17].
Importantmeasures for reducingadverseevents
include performing diagnostic and therapeutic
interventions in accordance with clinical
recommendations, following  established
standards and protocols for anesthesia and
intensive therapy, and conducting medical
audits [10-14].

Over the past decades, specialists in
anesthesiology and reanimatology have played
an important role in medical research and
patient-safety initiatives and have actively
participated in implementing standards of
medical care [1, 15, 17].

In the last two decades, the development of
anesthesiology has been shaped by two broad
trends: increased attention to patient and
anesthesia safety and the wider use of surgical
technologies that reduce the need for prolonged
inpatient care and shorten preoperative and
postoperative periods, alongside a natural
increase in anesthesiologists' workload [18, 19,
20, 21].
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Growing demand and organizational role of
the service

Modern achievements in medicine, particularly
surgery, are closely linked to the development
of anesthesiology and resuscitation. At the end
of the twentieth and beginning of the twenty-
first century, the widespread introduction of
modern anesthesiological and resuscitation
technologies expanded the scope of surgical
care and increased the number of patients with
surgical, obstetric, and therapeutic conditions
who could receive complex treatment [22].
The growing demand for anesthesiological and
resuscitation care demonstrates that hospitals
providing surgical care cannot function
effectively without anesthesiology-
resuscitation  departments or  teams.
Demographic and macroeconomic trends
indicate that demand for anesthesia services
will continue to rise [23]. Anesthesiology,
resuscitation, and intensive-care departments
also operate in therapeutic hospitals, and their
performance is linked to patient outcomes,
hospital mortality, disability, temporary loss of
working capacity, and healthcare costs.

One of the key factors influencing the work of
hospital structural units is the increasing
proportion of patients in severe condition and
the share of emergency hospitalizations [24].
This increases the number of patients requiring
emergency care and intensive therapy and
strengthens the role of the anesthesiology and
resuscitation service [25]. Reducing mortality
in resuscitation units is an important reserve for
reducing overall hospital mortality [26].
Kazakhstan context and workforce capacity
Kazakhstan's healthcare system is undergoing
changes affecting both outpatient and inpatient
care [27]. One direction has been the
redistribution of bed capacity according to the
intensity of treatment and care [28]. Such
changes require review of the functional
purpose and structure of hospitals and
adaptation of theirwork to new conditions. This
is particularly relevant for urban hospitals,
where severely ill patients often require
emergency care and intensive treatment
Anesthesiology and resuscitation departments
play a critical role in these hospitals, and the
volume of their work may increase in
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accordance  with  new  organizational monitoring, and emergency resuscitation
requirements [29]. devices is essential for safe care. Equipment
Comparative  analyses have identified should be functional, adequately maintained,

differences in anesthesiology and intensive-
care systems in Kazakhstan and abroad,
includingthe level of trainingand experience of
medical personnel. A global shortage of
healthcare workers may exacerbate internal
workforce imbalances, while rural areas often
experience greater difficulties in attracting
qualified personnel. International estimates
underscore the scale of workforce shortages
worldwide [30]. Kazakhstan workforce
statistics for 2022 provide a basis for examining
national staffinglevels andregional distribution
of specialists [29]. The precise number of
anesthesiologists-resuscitators requires
confirmation against the relevant table of the
official statistical collection.

The available source material does not provide
sufficient methodological information to
substantiate a specific percentage of errors
among deceased patients; consequently, this
estimate is not used as evidence in the present
review.

Kazakhstan has taken steps to develop
anesthesiology and resuscitation through
structural and quality-improvement measures.
The Ministry of Health approved the Standard
for the Organization of Anesthesiological and
Resuscitation Care in the Republic of
Kazakhstan by Order No. 78 of April 26, 2023
(registered No. 32409), subsequently amended,
including amendments dated December 18,
2025 [33]. Professional education and
resuscitation training should be discussed
separately from the legal basis of this standard
[21, 24].

Key criteria for assessing anesthesiological
care

Quality of anesthesia and patient safety. One of
the most important assessment dimensions is
the prevention and reduction of postoperative
complications, including pain, allergic
reactions, and respiratory problems. The
effectiveness of pain relief and reduction of
complication  risks  depend on the
anesthesiologist's qualifications and the
anesthesia methods used [1, 18, 31].

Medical facility equipment. The availability of
modern anesthesia equipment, real-time patient
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and consistent with contemporary clinical
requirements [31, 33].

Professionalism of anesthesiologists.
Professional competence includes the ability to
assess the patient's condition, select an
appropriate anesthesia strategy, anticipaterisks,
and respond to complications. Continuous
professional development and regular training
are necessary to maintain a high level of service
[24, 31].

Adherence to standards and protocols. An
important component of quality assessment is
compliance with established standards and
protocols during anesthesia and the
postoperative period, with particular attention

to prevention of complications and
maintenance ofastable patientcondition[1, 21,
31, 33].
Discussion

The reviewed evidence supports a systems
perspective on  anesthesiological care.
Improvements in safety over recent decades
have occurred alongside advances in specialist
training, technology,  pharmacotherapy,
monitoring, standardization, and professional
attention to patient safety. At the same time,
growing numbers of older and high-risk
patients and the increasing share of emergency
care create  additional demand for
anesthesiology and intensive-care services.
For Kazakhstan, the key organizational issue is
not only the absolute number of specialists but
also their distribution,  professional
development, technical support, and integration
into standardized clinical processes. National
regulation and certification initiatives create a
basis for further improvement, but meaningful
assessment requires comparable indicators of
staffing, equipment readiness, protocol
adherence, adverse events, intensive-care
outcomes, and regional accessibility.

The criteria described in the source material—
patient  safety, technical  equipment,
professional competence, and adherence to
standards—can therefore be considered
complementary dimensions of service quality
rather than isolated characteristics. Their
combined assessment may provide a more
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informative picture of the capacity of
anesthesiology and resuscitation services.
Practical significance

For healthcare organizations, the review
supports the use of a structured assessment
framework that combines staffing ratios and
qualification  levels, availability and
maintenance of anesthesia and monitoring
equipment, compliance with protocols, regular
clinical audit, continuing professional
education, and monitoring of adverse events
and outcomes. At the system level, regional
comparison of these indicators may help
identify areas with limited access and support
more targeted workforce and infrastructure
planning.

Limitations

The review is narrative and is based on sources
that differ substantially in year of publication,
population, healthcare setting, and study
design. The original manuscript does not
provide areproducible searchstrategy or formal
quality appraisal, and several numerical
estimates refer to different countries or
historical periods and therefore cannot be
interpreted as directly representative of the
current situation in Kazakhstan. A previously
reported percentage of errors among deceased
patients lacks sufficient methodological
documentation to permit interpretation and has
therefore been excluded from the substantive
synthesis. These limitations restrict quantitative
comparisons and causal interpretation.

Future research

Further research in Kazakhstan should use
contemporary multicenter data to assess
anesthesiology and intensive-care services by
region and type of medical organization.
Prospective audits should evaluate staffing and
workload, equipment readiness, adherence to
anesthesia and resuscitation protocols, adverse-
event reporting, postoperative complications,
intensive-care mortality, and patient-centered
outcomes. Development of standardized
national indicators would allow repeated
monitoring and support evidence-based
planning of anesthesiology services.
Conclusion

With the development of anesthesiology and
resuscitation, requirements for the quality and
safety of medical care have increased
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substantially. Patient safety remains relevant
not only to anesthesiology but to all levels of
medical care. International standards and
protocols provide an important basis for further
development of anesthesiological services.
Achievements in  anesthesiology and
resuscitation have contributed to a high level of
anesthesia safety. Nevertheless, unresolved
issues  remain, including  professional
workforce development, regional availability of
specialists, modernization and maintenance of
medical equipment, standardized clinical
processes, and further improvement of patient
monitoring. Coordinated development of these
components is necessary to strengthen the
effectiveness and accessibility of
anesthesiological care in Kazakhstan.
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