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Introduction. Infection safety is critical in palliative care settings, where nurses hav e frequentdirect contact with patients
and biological materials; adherence to standard precautions and personal protective measures is essential for staff and
patientsafety.

Objective. To assess hospice nurses’ infection prevention and control (IPC) knowledge/awareness, self-reported
practices, and resourceavailability, and to explore differences according to work experience.

Materialsand Methods. A cross-sectional study wasconducted among 32 nurses in a hospice in Almaty using anadapted
version of the questionnaire developed by Tafere et al. (2024; PMCID: PMC10807260) [13]. The instrument was
translated into Russian, contextually adapted for palliative/hospice care, and piloted with five nurses. It included 18
knowledge/IPC-awareness items, 15 self-reported practice items with dichotomous responses, and a resource-availa bility
section. Descriptivestatistics, the Mann—Whitney U test, Pearson’s 2 test, and Fisher’s exact test when a ppropriate were
used.

Results. The mean knowledge/awareness score was 14.6/18; all participants scored at least 9/18, and no statistically
significant difference in overall knowledge was reported between experience groups. Self -reported practice differed by
experience: themedian score was 11 (IQR 10-12) amongnurses with <10 years of experience and 14 (IQR 13-15) among
those with >10 years (p <0.001). Item-level differences were notstatistically significant. Alcohol-based hand rub, sharps
containers, and color-coded waste bags were reported as available by all participants; regular IPC trainingwas reported
asprovided by 28/32 nurses (87.5%), whereas 19/32 (59.4%) reported having completed IPCtraining within the previous
12 months.

Conclusion. A high knowledge/awareness score coexisted with lower self-reported adherence to several personal-
protection practices among less experienced nurses. Targeted recurrent training, simulation-based reinforcement, and
monitoring of standard precautions may strengthen staff safety and IPC performance.

Keywords: infection control; hospice care; nurses; standard precautions; personal protective equipment; occupational
exposure.
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YKOHE PECYPCTBIK KAMTAMACHI3 ETUIYIH BAFAJIAY

KataeBa A K.', baiimyparoBa M.A.', Anu6aeBal'.A.2, OmapoBa A.A3,
Caycanosa JI.7K.%, A6 nykasuxosa JI.B.}, Toiirom6aesa B.C.?
L« Kogamovik 0 eHcayvlK cakmay sxcozap vl mekmeoi» Kasaxcmanovik meouyuna yuusepcumemi, Anmamol, Kazaxcman
2«Bamvic Kazakcmar sco 2ap bt meduyunHanviy konneoxci» KIIC, Opan, Kazaxcman
3« Kananvix namnuamusmix komex opmanvievly, Anmamol, Kazaxcman
LK. Axynbaes amvinoagvl Kvipeviz Memiexemmix MeOuyuHavix akademusicol, biukek, Kvipeviz Pecnyonuxacol
® Anmamot K. K/CE IIDKK «Nel 7 kananoi emxanay KMK, Armamot, Kasaxcman

Kipicme. IlannmaTtuBTIK KeMeK YWBIMIApbHIA HHOEKIHMAIBIK KayilCI3MiK epeKiie MaHBI3IbL Mea0HKeep
MaIUEeHTTEPMEH XKoHE OMOJIOTHSIIBIK Ma TepUaIApMEH TYPAKTHI Tikesel OalinaHbicTa 00Ja/bl, COHBIKTAH CTAHIAPTTHI
CaKTBIK XKOHE KEKe KOPFaHBIC apallapbiH CaKTay IIep COHAJI MEH Ma [IUSHTTEPAIH Kay ICi3/1ir yIIIiH Ka KeT.
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Makcar. Xocnuc MeaOMKeNepiHiH UWHQEKIUUIapAblH aJiibiH  any koHe Oakpuiay (IPC) OolibHma
OinmimMiH/Xa0apaapibIFbIH, 63/1€Pi MOJIIMIETEH TIKIPUOECIH JKOHE PECYPCTHIK KaMTAMACHI3 €TLTYIH Oaranay, coHnain-aK
YKYMBIC OTLTIHE OalNaHBICTHI a HBIPMAIIIBUIBIKTAP/IBI 3€PTTEY.

MaTepuayap MeH daicTep. AIMaTHI KaJia CBIHIAFBI XOCTIUCTe 32 MeIOMKEeHIH KaTHICYBIMEH KOJIICHEH 3epTIey
xyprizinai Tafere etal. (2024; PMCID: PMC10807260) o3ipJiereH cayaiHaMaHbIHOeHIMICITCH HY CKAChI KOJIAHbUT/IbI
[13]. Kypam opsIc TiniHe ayIapbUIbII, Ta UIMATHBTIK/XOCTIMCTIK KOMEK Kaf/aiibiHa OeiMaensi xxone Oec Menonkene
cblHaKTaH oTki3inal. Cayannama 18 Oinim/xaOapmapiblk TapmarbiHaH, 15 ToxipuOe TapMarbHaH (JUXOTOMUSIIBIK
)KayanTap) )KoHe peCypCcTap/AblH KOJDKETIMaLUIiri 0eimMiHeH Ty pabl. CunartaMaibik cTaTicrika, ManH—Yurau U-Tecrti,
[MupconHbIH ¥ KpUTEpUTi XKOHE KaKeT OoJFaH skaraaiina Ouinepsid HAKTbl KpUTEPHiAl KOJI IaHbULIBL

Hatukenep. binim/xabaprapibIkTeiH oprama 6anst 14,6/18 6omubr, 6apibIK KaThICYIIBI KeMiHae 9 0asuT sKUHAIBI, all
JKa bl 0aJu1 6OUBIHIIA )KYMBIC ©TUTi TONITAPhI APACHIH/IA CTATHCTHKAJIBIK MOHII a HBIPMAIIBUILIK Tipke Mei. Toxipuoe
6anbrapiH Mequanace! oTiti <10 xxeut Tonta 11 (IQR 10-12), an>10 xbeut tonta 14 (IQR 13-15) 6omast (p < 0,001).
XKexeneren TapmaxTap OO¥bIHIIA aWBIPMAIIBIIBIKTAD CTATUCTUKAIBIK MOH/I OOJIFAaH )KOK. AHTHCENTHK, OTKIp 3aTTapra
apHaJIFaH KOHTEHHEePIep )KoHE TYCIIeH KOITaJFaH KAIIBIK [1a KeTTepi 0apJIbIK Ka THICYIIbIAA KOJDKETIMI1 1T KO P CeTUIL
typakrel IPC okpITyBl YHBIMABIK pecypc perinae 28/32 (87,5%) kaThICyubIaa KepceTince, coHrbl 12 aiima IPC
OKBITYbIHaH oTKeHIH 19/32 (59,4%) menOuke x abapraipl.

KopbIThiHaABI. biniM/Xa0apaapibiK JeHIeHiHIH dKOFa pbl 00JybIHA Ka paMacTaH, )KYMBIC ©T1Ii a3 MeJIOMKeIep /e JKeke
KOPFaHBICKA KaTHICTHI OipKaTap ToxIpuOenepaiH OpbIHIATYbl TOMeHIpek 60 apl. Heicananbl KaliTanaMa TPEHUHITED,
CUMYJIALHUSUIBIK OKBITY OHE CTaHIAPTTHI CaKTHIK IlIa palapbH XKyHeni 0akpuiay epcoHan Kayincizairi mex IPC
TOXKIpUOECiH )KaKcapTyFa KOMEKTECY 1 My MKiH.

Tyiiinai ce3nep: MHOEKUMSUTBIK OaKpLIay; XOCIUC; MeIOUKeNep; CTAaHIAPTTHI CaKTHIK IIapaliapbl; XKeKe KOPFaHBIC
KypaJaapbl;, K9CiOM IKCITO3UIIH.

OLIEHKA 3HAHUH, IIPAKTUYECKIX HABBIKOB 1 PECYPCHOM OBECITEUEHHOCTU
MEJICECTEP XOCIIMCA ITO ITPO®UTIAKTUKE U KOHTPOJIKO UH®EKIUM BT
AJIMATEI
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BBeaenue. Mndekunonnas 6e30macHOCTh UMeeT 0co00e 3HaU eHNE B MaJUTATUBHO 1 IO MOLIIH, T11€ MEJICECTPBI PETYIIIPHO
KOHTaKTHPYIOT C I1a[MeHTaMH 1 OMOJIOTMYECKUMH MaTeprajaMu, a coOMIOIeHHE CTAHAAPTHBIX MEP TP € I0CTO POKHOCTH
W IMYHOW 3alUTHI OTIPeNeNisieT 0€30MacHOCTh IepCOHAaIa M TIa IIUEHTOB.

Lean. OrieHUTE 3HaHUSY OCBEIOMIIEHHOC T, CAMOOIICHKY ITPAKTHK H PECYP CHYIO 00€CTIEIeHHO CTh MEICECTep X OCIIHCA 110
npoduiaktuke u kKoHTpoIro nHpekuuit (I PC), a Tarxoke M3yduTh paTUdus B 38 BACUMOCTH OT CTa)a pabOTHI.
MaTtepuaJibl u MeToabl. [IpoBeieHO monepevHoe (0 JHOMOMEHTHOE) NCCTIeIOBaHNE Cpean 32 MeCecTep XOCIca B T.
AnMaThI ¢ UCTIOJb30BaHKEM afanTuposanHoii auketsl Tafere et al. (2024; PMCID: PMC10807260) [13]. MuctpymeHT
OBLJI epeBe/IeH Ha PYCCKUM S3bIK, KOHTEKCTYaIbHO a JAIITUPOBAH K YCJIOBUSM [1aJIMATUBHOM/X OCITUCHOM TOMOLM U
anmpoOupoBaH Ha msTH MeacecTpax. OH BkiItoual |8 MYHKTOB IO 3HAaHUSM/OCBEIOMIIEHHOCTH, 15 MyHKTOB TIO
CaMOOIICHKE TPAKTHK C JUXOTOMHYSCKHMH OTBETaMH M OJIOK pecypcHOW obecredeHHOCTH. McTonb30Bam
omHUcaTeNbHY0 cTaTUCTHKY, U-kputepuit Manna—Yuram, ¥*> I[lupcoHa u TodYHBIH KpuTepuid ®umepa mnpu
HEOOXOIMMOCTH.

PesyabsTaThl. CpegHuil 6aut 3Ha HUIW ocBeOMIIEHHOCTH cocTaBui 14,6 u3 18; Bce ydacTHHLBI HaOpamu He MeHee 9
0aoB, a CTATUCTUYECKU 3HAYUMBIX Pa3In4Mil 0011ero 6ama mo cTaxky He BbISIBIEHO. MeraHa CaMOOLICHKH MTPAKTHUK
coctasuia 11 6amios (IQR 10-12) y meacectep co ctaxkeM <10 et u 14 6amios (IQR 13—15) mpu craxke >10 et (p <
0,001). Pa3nmuumsi 10 OTAETBHBIM Iy HKTAM CTa THCTUYECKOM 3HA YMMOCTH HE JOCTHUTIN. J{OCTYITHOCTh @ HTHCEITHKOB,
KOHTEHHEPOB JJIs1 OCTPHIX IMIPEIMETOB M IIBETHBIX MEIIKOB ISt OTXO/IOB YKa3aJi BCE y9a CTHAIEL peryisipHoe |PC-
00yueHHe Kak T0oCTyNHbI pecype otmetim 28/32 (87,5%), Toraa kak mpoiiru | PC-00y4enue 3a mocieanue 12 mecsiieB
coobummmi 19/32(59,4%).

3axmoveHue. Bricokuii ypoBeHb 3Ha HUI/OCBEJOMIIEHHOCTH COYETAJICS C MEHEE Y CTOHIMBBIM COONIOICHUEM PSiIa Mep
JUYHOH 3aIUTHl Y MEICECTEp C MEHBIINM CTaeM. LleneBble MOBTOPHBIE TPEHUHTH, CHMYJIAIMOHHOE 00YYeHHe 1
MOHHUTOPHHT CTAHIAPTHBIX MEP MTPEI0CTOPOKHOCTH MOTYT Y CHITHTB 0€30IaCHOCTB MepcoHaa i kauecrBo | PC-pakTrk.
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KioueBbie ci10Ba: HHPESKIIMOHHBIN KOHTPOJIb; XOCIIMC; MEJICECTPhI; CTAHIAP THBIC MEPHI TP EI0 CTOPOKHOCTH;, CPENICTBA
VHUBUYaJbHOU 321U ThI; TP O(eCCHOHAIIbHAS DKCITO3HIIHSL.

Introduction
Healthcare-associated infections (HAIS) remain
a major threat to patient safety. The World

Health Organization emphasizes
comprehensive infection prevention and
control (IPC) programs that integrate

organizational infrastructure, staff education,
monitoring, and adherence to standard
precautions [1]. Global evidence confirms that
inadequate IPC implementation contributes to
preventable morbidity and mortality [2]. Even
when protocols are available, adherence may
remain suboptimal because of workload,
resource limitations, and insufficient recurrent
training [3].

Strengthening  workforce competency s
therefore central to effective infection control.
CDC guidance emphasizes standardized hand
hygiene, safe handling of equipment,
environmental measures, and safe management
of sharps and waste [4]. Integrated surveillance
is equally important: long-term-care IPC
systems depend on systematic data collection,
standardized definitions, and routine review of
prevention-process measures [5]. SHEA/APIC
guidance for long-term-care facilities similarly
links sustainable infection prevention to
surveillance, staff education, employee health,
and organizational support [6]. NHSN
surveillance definitionsandthe revised McGeer
criteria provide standardized approaches for
identifying infectious events in long-term-care
populations [7,8]. At the health-system level,
stronger IPC programs and better adherence to
standard precautions are associated with safer
care and more consistent implementation
[9,10].

Nurses are particularly important because they
perform a large proportion of direct-care
procedures. Evidence from the Philippines
shows that good theoretical knowledge may
coexist with suboptimal IPC practice, with
workload, dissemination of guidance, and
discomfort with personal protective equipment
acting as barriers [12]. In a catheter-associated
urinary tract infection prevention study from
the University of Gondar, only 37.7% of nurses
demonstrated good knowledge and 51.8% good
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practice; work experience, training, and
availability of guidelines were associated with
better outcomes [11]. At Debre Tabor
Comprehensive Specialized Hospital,
knowledge and practice were 59.4% and 53%,
respectively, and both were associated with
work experience and IPC training [13]. A
Georgian study likewise reported sufficient
knowledge but incomplete translation into
practice, includinglower adherence during high
workload [14]. Studies from Yemen and Saudi
Arabia have documented heterogeneous
knowledge and practice and a continuing need
for structured IPC education [15,16], while
work from Turkiye emphasizes the importance
of reliable measurement and reinforcement of
compliance with standard precautions [17].
Palliative-care populations are especially
vulnerable to infection because of advanced
illness, age, multimorbidity, invasive
procedures, and complex cancer treatment.
Modern oncological therapies, including
immune checkpoint inhibitors, can produce
immune-mediated toxicities that complicate
clinical assessment and supportive care [20]. In
olderand palliative-care patients, infection may
present atypically, sometimes without fever or
marked laboratory  abnormalities, and
antimicrobial decisions must remain aligned
with individual clinical goals [21].
Evidence-based infection surveillance has also
been implemented in hospice and home-care
services. Standardized surveillance supports
systematic detection of infectious events,
identification of risk patterns, and quality
improvement, including reduction of selected
healthcare-associated infections [22]. These
findings suggest that even in resource-
constrained settings, infection burden can be
addressed through organized surveillance,

reliable infrastructure, and targeted staff
education.

Despite substantial international literature,
hospice-specific data on nurses’ IPC

knowledge and practice from Central Asia
remain limited. Given the vulnerability of
palliative-care patients and nurses’ central role
in daily care, a setting-specific assessment is



A KOFAMObIK OEHCAYVYIIbIK CAKTAY

e OBLUECTBEHHOE 3 PABOOXPAHEHMUE #1/2026
KSPH

PUBLIC HEALTH
relevant for service improvement. The approach  were retained to  support

objective of this study was to assess IPC
knowledge/awareness, self-reported practices,
and resource availability among nurses in a
hospice in Almaty and to explore differences
according to work experience.

Materials and Methods

Study design and setting

A cross-sectional study was conducted in a
hospice in Almaty, Kazakhstan, providing
continuous palliative and long-term nursing
care. Data collection took place during 2024
2025. The study was designed asasingle-center
assessment of nurses involved in direct patient
care.

Participants and selection criteria

A total of 32 nurses participated: ward nurses (n
= 18), post nurses (n = 8), procedure nurses (n
= 4), and nursing assistants performing basic
caretasks (n=2). Inclusion criteriawere at least
three months of employment in the hospice,
active duty during the survey period, and
voluntary participation. Nurses on leave and
those who declined participation were
excluded. All participants provided written
informed consent.

Study size

No formal a priori sample-size calculation was
reported in the source study. Accordingly, the
analysis should be interpreted as an exploratory
single-center assessment of the 32 participating
nurses rather than as a population-
representative estimate.

Study instrument and adaptation

A structured self-administered questionnaire
was adapted from the instrument developed by
Tafere et al. [13]. The adaptation process
included: (1) translation into Russian, with
partial Kazakh-language adaptation and
forward—backward translation for linguistic
equivalence; (2) limited rephrasing of selected
items to reflect palliative/hospice care and
prolonged patient contact without intentionally
changing item meaning; (3) expansion of the
resource section to capture hospice-specific
infrastructure, including bedside access to
antiseptics; and (4) a pilot test with five nurses
to assess comprehension and feasibility. The
original questionnaire structure and scoring
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comparability with the source instrument.

The final questionnaire contained four sections:
sociodemographic characteristics; an 18-item
knowledge/IPC-awareness domain; a 15-item
self-reported IPC practice domain; and resource
availability. Several items in the 18-item
domain reflect organizational awareness or
previous training in addition to factual
knowledge; the composite score is therefore
described here as a knowledge/awareness
score.

Outcomes and scoring

The primary outcomes were the total
knowledge/awareness score (0—18) and the
total self-reported practice score (0-15).
Secondary outcomes were item-level response
proportions, reported availability of IPC
resources, and between-group differences
according to work experience (<10 years vs.
>10 years). One point was assigned for each
correct  knowledge/awareness  response.
Practice items were scored dichotomously; the
needle-stick injury item was reverse scored, and
the chlorine-disinfection item was evaluated
using the specified soaking time. Two
classification approaches were retained from
the source manuscript: an operational 50%
threshold (>9 points for knowledge/awareness
and >8 points for practice) and comparison with
the sample mean. Missing responses, if present,
were recorded as “no data” and excluded from
the relevant denominator.

Data collection, participant safety, and
confidentiality

Questionnaires were completed individually
and returned in sealed envelopes to reduce
social-desirability  pressure and  protect
confidentiality. Participation was voluntary and
withdrawal was permitted at any time. The
study involved questionnaire-based data
collection and did not alter clinical care or
expose participants to an interventional
procedure.

Ethical considerations

Participants were informed about the purpose
of the study, confidentiality principles, and
their right to withdraw. Written informed
consent was obtained from all participants. The
study was approved by the local ethics
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committee and conducted in accordance with
the Declaration of Helsinki.

Statistical analysis

Data were analyzed using IBM SPSS Statistics
version 26. Quantitative variables were
summarized using means and standard
deviations or medians and interquartile ranges,
with  minimum-maximum values where
available;  categorical  variables  were
summarized as frequencies and percentages.
Normality was assessed using the Shapiro—
Wilk test and visual inspection of histograms
and Q-Q plots. Depending on distributional
assumptions, between-group comparisons of
quantitative variables used either the
independent-samples t test or the Mann-
Whitney U test. Categorical variables were
compared using Pearson’s y*> test when
expected cell counts were >5 and Fisher’s exact

test when expected counts were <5. All tests
were two-sided, and p < 0.05 was considered
statistically significant. Because numerous
item-level comparisons were exploratory, no
adjustment for multiple testing was applied;
individual item p-values should therefore be
interpreted cautiously.

Results

Participant characteristics

All 32 participants were female. Mean age was
34.8 + 7.2 years (range 23-52). Seventeen
nurses (53.1%) had <10 years of work
experience and 15 (46.9%) had >10 years. Most
participants were Kazakh (68.8%), followed by
Russian (21.9%) and other nationalities (9.3%).
All had college-level nursing education.
Nineteen nurses (59.4%) reported completing
IPC training within the previous 12 months.

Table 1 — Sociodemographic and professional characteristics by work experience

Il Geitr ex psei?e?]gel?: (;f17) expﬁ’?e%%ir(zozfﬁ) el
Age (years)

Under 25 3(17.6%) 0 (0%) 0.193
26-30 6 (35.3%) 3(20.0%) 0.453
31-40 5(29.4%) 6 (40.0%) 0.729
>41 3(17.6%) 6 (40.0%) 0.158
Nationality

Kazakh 12 (70.6%) 10 (66.7%) 0.805
Russian 4 (23.5%) 3(20.0%) ((F)igr?;)
Other 1(5.9%) 2 (13.3%) 0.585
Education

College 17 15 —
Bachelor —
Master/PhD —
Position

Ward nurse 10 (58.8%) 8(53.3%) 0.752
Post nurse 4 (23.5%) 4 (26.7%) 0.999
Procedure nurse 2(11.8%) 2(13.3%) 0.999
Nurse aide/assistant 1(5.9%) 1(6.7%) 0.999
Work shift

Day | 7(41.2%) 4(26.7%) 0.477
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I lieeito expf:}’?emz?: (;f17) exp:}'?e);]ﬁr(?]gfﬁ) Ll

Night 4 (23.5%) 5(33.3%) 0.704

Mixed 6 (35.3%) 6 (40.0%) 0.999

IPC training completed within the last 12 months

Yes 10 (58.8%) 9 (60.0%) 0.999

No 7(41.2%) 6 (40.0%) —

Note. Values are n (%) unless otherwise indicated. Fisher’s exact test was used when expected cell counts were small.
“—”indicates that a meaningful p-valuewas not calculated for a zero-variance or complementary category.

IPC knowledge/awareness

The mean total knowledge/awareness score
was 14.6 of 18, and all participants scored >9
points, meeting the study’s operational
definition of adequate knowledge/awareness.
Median scores were 14 in the <10-year group
and 15 in the >10-year group; no statistically
significant difference in overall

knowledge/awareness was reported. AcCross
individual items, no between-group difference
reached statistical significance. Numerically
larger gaps were observed for awareness of
TB/HIV protocols, hepatitis B vaccination
requirements, accidental-exposure reporting,
and the needle-stick injury response algorithm.

Table 2 - 1PC knowledge and organizational-awareness items by work experience

Indicator = yf;l)rs (=1 >10 yig;s (n= p-value
B1.1 knowthe standard precautions 15(88.2%) 15(100%) 0.487
(Fisher)

B2.The hospice hasa designated person responsible for IPC 16 (94.1%) 15 (100%) 0.999
B3.Completed IPCtraining within the past 12 months 10 (58.8%) 9(60.0%) 0.999
B4. Approved IPC SOPsare available 14 (82.4%) 14 (93.3%) 0.613
B5. PPE is alwaysavailable 15(88.2%) 14 (93.3%) 0.999
B6. Round-the-clock access to antisepticsiwater 16 (94.1%) 15(100%) 0.999
B7. Aware of HAI risks 16 (94.1%) 15 (100%) 0.999
B8. Disinfection reduces outbreak risk 17 (100%) 15(100%) —
B9. I knowthe rules of waste disposal 15 (88.2%) 15 (100%) 0.487
B10. I know pressure ulcer prevention measures within IPC 16 (94.1%) 15(100%) 0.999
B11.1can process reusable care items correctly 15 (88.2%) 15 (100%) 0.487
B12.1know TB/HIV protocols 10 (58.8%) 12 (80.0%) 0.283
B13. Hepatitis B vaccination is mandatory 12 (70.6%) 14 (93.3%) 0.202
B14.Thereisa system forreportingaccidental exposures 13 (76.5%) 14 (93.3%) 0.353
B15. 1 knowthe needle-stickinjury response algorithm 12 (70.6%) 13 (86.7%) 0.434
B16.1know WHO’s “5S Moments for Hand Hy giene” 15(88.2%) 15(100%) 0.487
B17.1knowthe rulesforpersonal care items 16 (94.1%) 15 (100%) 0.999
B18. 1 knowthe patient isolation procedures 14 (82.4%) 15 (100%) 0.234

Note. The original 18-item domain includes factual

knowledge as well as awareness of organizational

resources/training. Item-level p-values are exploratoryandwere not adjusted for multiple comparisons.
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Box-and-Whisker Plot of Knowledge Scores by Work Experience Group
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Figure 1 - Box-and-whisker plot of total IPC knowledge scores among hospice nurses by work experience

Self-reported IPC practices

Most individual practice items showed high
reported adherence, particularly safe disposal
of sharps, waste segregation, chlorine-based
equipment disinfection, and appropriate
soaking time. However, lower adherence was
reported among nurses with <10 years of
experience for hand hygiene before and after
patient care, not recapping needles, use of
masks and aprons, covering personal cuts or
wounds, and hepatitis B vaccination. None of

the individual item-level differences reached
statistical significance.

The total practice score showed a clear
between-group difference. Nurses with <10
years of experience had a median score of 11
(IQR 10-12), compared with 14 (IQR 13-15)
among nurses with >10 years of experience.
The Mann-Whitney U test indicated a
statistically significant difference (p < 0.001),
showinghigher self-reported overall adherence
in the more experienced group.

Table 3 — Self-reported IPC practices among hospice nurses (n =32)

Indicator Sloy;’;‘)rs (=1 >10 yig;’s (= p-value
C1.1 wash my hands beforeand after caring for each patient 12 (70.6%) 14 (93.3%) 0.118
gli.oldvlvt?c?c:]ynf]lﬁ irgjznds immediately after contact with 14 (82.4%) 15 (100%) 0228
C3. 1 dispose of needles in a sharps container 17 (100%) 15(100%) —
C4.1neverrecapa usedneedle 10 (58.8%) 12 (80.0%) 0.283
C5. 1 use gloves when changing dressings/pressure ulcers 14 (82.4%) 15(100%) 0.228
C6. 1 weara mask whenthere isa risk of aerosoltransmission| 13 (76.5%) 14 (93.3%) 0.353
C7.1change my gown promptly when contaminated 15 (88.2%) 15 (100%) 0.487
C8. 1 use an apronwhen caring for wounds/stomas 11 (64.7%) 13 (86.7%) 0.184
C9. 1 covermy own cuts/iwounds before duty 12 (70.6%) 14 (93.3%) 0.118
C10.1am vaccinated against hepatitis B 10 (58.8%) 12 (80.0%) 0.283
C11.1donoteatordrink in the workingarea 16 (94.1%) 15(100%) 0.999
C12. Sustained a needle-stick injury in the pastyear 3(17.6%)“Yes” | 2(13.3%)“Yes” 0.999
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Indicator 17) 15) p-value

C13. 1 disinfect equipmentwith 0.5% chlorine solution 17 (100%) 15 (100%) —

C14.Soakingtime =10 minutes 15 (88.2%) 15 (100%) 0.487

C15. 1 sort waste by category 17 (100%) 15(100%) —

Note. For C12, thetable presents the proportion answering “Yes” to a needle-stick injuryinthe previous year; the score
was reverse coded, with “No” treated as the correct/saferesponse. Item-level p-values are exploratory and unadjusted.

Box-and-Whisker Plot of Knowledge Scores by Work Experience Group
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Figure 2 - Box-and-whisker plots of total IPC practice scores among hospice nurses by work experience group

Resource availability

All participants reported availability of
alcohol-based hand-rub dispensers at ward
entrances, sharps containers in procedure
areas, and color-coded waste bags. Regular
IPC training was reported as beingprovided for
staff by 15/17 (88.2%) nurses in the <10-year

groupand 13/15(86.7%) in the >10-year group
(p = 0.999). This organizational availability
measure should be distinguished from actual
training attendance: only 19/32 participants
(59.4%) reported having completed IPC
training within the preceding 12 months.

Table 4 - Reportedresource availability for IPC in the hospice (n =32)

<10 yearsof >10yearsof

Indicator experience (n= | experience (n=| p-value
17) 15)

D1. Alcohol-based hand-rub dispensers installed at ward
entrances 17 (100%) 15 (100%) —
D2. Sharps containers available in allprocedure areas 17 (100%) 15(100%) —
D3. Color-codedwaste bags consistently available 17 (100%) 15 (100%) —
D4. Regular IPC training provided for staff 15(88.2%) 13 (86.7%) 0.999
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Note. D4 refersto perceived provision/availability of regularstaff training, not to individual completion of IPC training

withinthe previous 12 months.

Discussion

This study assessed IPC knowledge/awareness,
self-reported practices, and structural resource
availability among hospice nurses in Almaty.
The overall knowledge/awareness score was
high (mean 14.6/18), and all participants met
the study’s operational >50% threshold. No
statistically significant overall difference in
knowledge/awareness was reported between
nurses with <10 and >10 years of experience.
The remaining gaps were concentrated in more
specialized areas, including TB/HIV protocols,
isolation procedures, and post-exposure
management.

Self-reported practice showed greater
variability. Regulated procedures such as
sharps disposal, waste segregation, chlorine-
based disinfection, and the specified soaking
time were reported with very high adherence.
In contrast, personal-protection behaviors—
especially hand hygiene, mask and apron use,
and coveringskin breaks—were less consistent
among nurses with <10 years of experience.
The total practice score was significantly
higherin the >10-year group (median 14 vs. 11;
p < 0.001). Because this was a cross-sectional,
unadjusted group comparison, the result
indicates an association with work experience
rather than proof that experience itself caused
better adherence.

Structural support for IPC was strong for the
three physical-resource indicators: all nurses
reported access to hand-rub dispensers, sharps
containers, and color-coded waste bags.
Training indicators require more careful
interpretation. Although 87.5% of participants
reported thatregular IPC training was provided
within the institution, only 59.4% reported that
they had personally completed IPC training in
the preceding 12 months. The difference may
reflect scheduling, participation, or wording of
the questionnaire and should not be interpreted
as complete training coverage.

The findings are broadly consistent with
international evidenceshowingthatknowledge
does not automatically translate into practice.
In the Ethiopian CAUTI-prevention study,
good knowledge and practice were 37.7% and

103

51.8%, and work experience and training were
associated with better outcomes [11]. The
Philippine study found good knowledge but
suboptimal practice, with workload and PPE-
related barriers [12]. Debre Tabor data
similarly identified training and work
experience as relevantto both knowledge and
practice [13]. In Georgia, sufficient knowledge
coexisted with incomplete adherence to
infection-reduction recommendations,
particularly under workload pressure [14].
Research from Yemen and Saudi Arabia,
together with evidence from Turkiye, likewise
supports continued education, structured
assessment, and reinforcement of standard
precautions [15-18]. Simulation-based IPC
education has also been shown to improve
knowledge, self-efficacy, and adherence to
standard precautions, supporting the practical
training approach proposed here [19].

Scientific novelty and practical implications

The study’s contribution 1is primarily
contextual and service-level rather than
methodological. It provides an integrated

assessment of IPC knowledge/awareness, self-
reported practice, and resource availability in a
hospice setting in Kazakhstan, an environment
underrepresented in the published nursing IPC
literature. The observed gap between high
knowledge/awareness scores and lower self-
reported personal-protection practices among
less experienced staff identifies a practical
target for local quality-improvement work.
Recurrent training should therefore emphasize
behavior-based components - hand hygiene,
correct PPE use, prevention and management
of occupational exposure, and scenario-based
simulation - alongside routine audit and
feedback.

Strengths and limitations

The study has several strengths: it addresses a
clinically vulnerable palliative-care setting,
combines individual and organizational IPC
domains, wuses a previously published
questionnaire as the basis for measurement,
and reports both total scores and item-level
patterns. However, the findings must be
interpreted in light of important limitations.
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The sample was small (n = 32), single-center,
and entirely female, limiting generalizability.
The cross-sectional design does not establish
causality. Practice was self-reported rather than
directly observed and is therefore vulnerable to
recalland social-desirability bias despite use of
sealed envelopes. The locally adapted
instrument underwent only a small feasibility
pilot, and psychometric validation in the
Kazakhstan hospice context was not reported.
The 50%  threshold for “adequate”
knowledge/practice is permissive and should
be regarded as an operational study definition
rather than an external clinical standard. The
knowledge/awareness domain also includes
several organizational or training items, which
limits construct purity. Multiple item-level
comparisons were conducted  without
multiplicity correction, and effect sizes and

confidence intervals for the main group
comparison were not reported. Finally, no
patient-level infection outcomes were
measured, so the clinical effect of the reported
practices cannot be inferred.

Conclusion

Hospice nurses demonstrated high IPC
knowledge/awareness and strong reported
availability of essential IPC supplies, but self-
reported personal-protection practices were
less consistent among nurses with <10 years of
experience. The significant difference in total
practice scores supports targeted, recurrent,
behavior-focused  education  for  less
experienced staff. Simulation-based training,
reinforcement of PPE and hand-hygiene
protocols, and routine audit and feedback may
help narrow the knowledge—practice gap and
strengthen occupational and patient safety.

REFERENCES
1 World Health Organization. Infection prevention and control [Internet]. Geneva: WHO; 2025
[cited 2025 Nov 26]. Available from: https://www.who.int/health-topics/infection-prevention-and-
control
2 Dramowski A, Bekker A, Anugulruengkitt S, Bayani O, Martins Goncalves F, Naizgi M, et al.
Keeping itreal: infection prevention and control problems and solutions in low- and middle-income
countries. Pediatr Infect Dis J. 2022;41(3 Suppl):S36-S39. d0i:10.1097/INF.0000000000003319.
3 Centeleghe I, Norville P, Maillard JY, Hughes L. Infection prevention control in practice: a
survey of healthcare professionals’ knowledge and experiences. Infect Prev Pract
2024;6(2):100357. doi:10.1016/j.infpip.2024.100357.
4 Centers for Disease Control and Prevention. Core infection prevention and control practices for
safe healthcare deliveryinall settings [Internet]. Atlanta: CDC; 2025 [cited 2025 Nov 26]. Available
from: https://www.cdc.gov/infection-control/hcp/core-practices/index.html
5 Centers for Disease Control and Prevention. National Healthcare Safety Network (NHSN) Long-
Term Care Facility Component Manual. Atlanta: CDC; 2025.
6 Smith PW, Bennett G, Bradley S, Drinka P, Lautenbach E, Marx J, etal. SHEA/APIC guideline:
infection prevention and control in the long-term care facility. Infect Control Hosp Epidemiol.
2008;29(9):785-814. d0i:10.1086/592416.
7 Centers for Disease Control and Prevention. National Healthcare Safety Network (NHSN):
urinary tract infection event protocol for long-term care facilities. Atlanta: CDC; 2025.
8 Stone ND, Ashraf MS, Calder J, Crnich CJ, Crossley K, Drinka PJ, et al. Surveillance definitions
of infections in long-term care facilities: revisiting the McGeer criteria. Infect Control Hosp
Epidemiol. 2012;33(10):965-977. d0i:10.1086/667743.
9 Tomczyk S, Twyman A, de Kraker MEA, Coutinho Rehse AP, Tartari E, Toledo JP, et al. The
first WHO global survey on infection prevention and control in health-care facilities. Lancet Infect
Dis. 2022;22(6):845-856. d0i:10.1016/51473-3099(21)00809-4.
10 Nasiri A, Balouchi A, Rezaie-Keikhaie K, Bouya S, Sheyback M, Al Rawajfah O. Knowledge,
attitude, practice, and clinical recommendation toward infection control and prevention standards
among nurses: a systematic review. Am J Infect Control. 2019;47(7):827-833.
doi:10.1016/j.ajic.2018.11.022.

104



. A KOFAMObIK OEHCAYVYIIbIK CAKTAY
E:S-:F— OBLUECTBEHHOE 34PABOOXPAHEHUE #1/2026
PUBLIC HEALTH

11 Zegeye AF, Kassahun CW, Temachu YZ. Work experience was associated with the knowledge
and practice of catheter-associated urinary tract infection prevention among nurses at University of
Gondar Comprehensive Specialized Hospital, northwest Ethiopia, 2021. BMC Womens Health.
2023;23:40. d0i:10.1186/s12905-023-02176-8.

12 Campo LKC, Remon AR. Knowledge and practices of nurses on the prevention and control of
healthcare-acquired infections in a private tertiary hospital in Baguio City. Acta Med Philipp.
2025;59(3):92-103. doi:10.47895/amp.vi0.9136.

13 Tafere TZ, Belachew TB, Feleke DG, Adal GM. Assessmentof knowledge and practice of nurses
regarding infection prevention and associated factors at Debre Tabor Comprehensive Specialized
Hospital, Northwest Ethiopia. Front Public Health. 2024;11:1225570.
doi:10.3389/fpubh.2023.1225570.

14 Verulava T. Knowledge and practices of nurses on prevention of nosocomial infection in
emergency care hospitals. Malta Med J. 2024;36(4):51-58.

15 Alrubaiee G, Baharom A, Shahar HK, Daud SM, Basaleem HO. Knowledge and practices of
nurses regarding nosocomial infection control measures in private hospitals in Sana’a City, Yemen.
Saf Health. 2017;3:16. doi:10.1186/s40886-017-0067-4.

16 Althiyabi FS, Khuded FM, Alzaidi FM, Alswat ASG, Alotaibi FSB, Alotaibi WSB, et al.
Assessment of nursing knowledge and practice toward prevention of acquired infections in the
emergency department of King Faisal Medical Complex in Taif. SAGE Open Med.
2024;12:20503121231222341. doi:10.1177/20503121231222341.

17 Samur M, Seren Intepeler S, Lam SC. Adaptation and validation of the Compliance with Standard
Precautions Scale amongst nurses in Turkey. Int J Nurs Pract. 2020;26(3):e12839.
doi:10.1111/ijn.12839.

18 Alrubaiee GG, Baharom A, Faisal I, Shahar HK, Daud SM, Basaleem HO. Implementation of an
educational module on nosocomial infection control measures: a randomised hospital-based trial.
BMC Nurs. 2021;20:33. doi:10.1186/512912-021-00551-0.

19Lee SH, Yang IS. Empowering hospital-associated infection prevention and control: a quasi-
experimental study on the effect of scenario-based simulation training. Nurse Educ Pract
2024;76:103936. doi:10.1016/j.nepr.2024.103936.

20 Ferreira MN, Rao M, Kamal AH, Shariff A. Top ten tips palliative care clinicians should know
about managing immune-mediated endocrine toxicities in cancer. J Palliat Med. 2022;25(11):1715-
1720. doi:10.1089/jpm.2022.0204.

21 Go1 M, Hosoglu Y, Tiirkbeyler IH. Management of the infectious diseases during palliative care.
Rev Assoc Med Bras (1992). 2022;68(9):1127-1129. doi:10.1590/1806-9282.20220768.

22 Adawee M, Mohamed A, Alhaj AA, etal. Establishing an evidence-based infection surveillance
program for home care and hospice: a large Midwest health system’s experience. Am J Infect
Control. 2021;49(12):1551-1553. d0i:10.1016/j.ajic.2021.06.010.

Declarations

Ethics approval and consent to participate

The study was approved by the local ethics committee. All participants were informed about the
aims and procedures of the study and provided written informed consent before participation.
Participation was voluntary, confidentiality was ensured, and participants had the right to withdraw
from the study at any time without any consequences. The study was conducted in accordance with
the principles of the Declaration of Helsinki.

Participant safety and confidentiality

The study involved completion of a self-administered questionnaire and did not include any
intervention or alteration of routine clinical care. Completed questionnaires were retumed
individually in sealed envelopes to protect confidentiality and reduce the risk of social desirability
bias. No directly identifying personal information was used in the analysis.

Data availability

105



A KOFAMObIK OEHCAYVYIIbIK CAKTAY
OBLUECTBEHHOE 34PABOOXPAHEHUE #1/2026
PUBLIC HEALTH

KSPH

The datasets generated and/or analyzed during the current study are not publicly available because
no public repository or formal data-sharing mechanism was established for this study. De-identified
data may be made available upon reasonable request, subject to approval by the authors, the
institution, and the responsible ethics committee.

Funding

This research received no external financial support.

Conflicts of interest

The authors declare that they have no conflicts of interest related to this study.

CRediT authorship contribution statement

Kataeva A.K.: Conceptualization, Methodology, Investigation, Data curation, Formal analysis,
Visualization, Writing — original draft. Baymuratova M.A.: Conceptualization, Methodology,
Supervision, Project administration, Writing — review and editing. Alibayeva G.A.: Methodology,
Validation, Writing — review and editing. Omarova A.A.: Investigation, Resources, Project
administration. Saussanova D.Zh.: Formal analysis, Visualization, Writing — review and editing.
Abdukalikova D.B.: Methodology, Validation, Supervision, Writing — review and editing.
Toigombaeva V.S.: Validation, Supervision, Writing — review and editing. All authors reviewed
and approved the final version of the manuscript and agreed to be accountable for their respective
contributions.

Acknowledgements

The authors express their sincere gratitude to all nurses who participated in the study for their time,
openness, and valuable contribution.

Information about authors

Kataeva Aiya Kairbekovna, 2nd-year Master’s student in “Medical and Preventive Care” (research
and pedagogical direction), Kazakh Medical University “Higher School of Public Health”, Almaty,
Kazakhstan. E-mail: kataeva.ajya@bk.ru; Phone: +7 778 251 8903; ORCID: https://orcid.org/0009-
0008-7463-7369.

Baymuratova Mairash Aushatovna, Candidate of Medical Sciences, Associate Professor,
Professor, Department of Public Health and Social Sciences, Kazakh Medical University “Higher
School of Public Health”, Almaty, Kazakhstan. E-mail: mairash@list.ru; Phone: +7 705 830 1007;
ORCID: https://orcid.org/0000-0003-0219-7874.

Alibayeva Gaukhar Aushatovna, Head of the Applied Bachelor’s Degree Department, West
Kazakhstan Higher Medical College LLP, Uralsk, Kazakhstan. E-mail: gaukar 1953@mail.ru;
ORCID: https://orcid.org/0000-0002-7429-4625.

Omarova A.A., City Palliative Care Center, Public Health Department of Almaty, Almaty,
Kazakhstan.

Saussanova Damira Zhaslanovna, Master of Medical Sciences, PhD student in Public Health,
Kazakh Medical University “Higher School of Public Health”, Almaty, Kazakhstan. E-mail:
damira.sausanoval996@mail.ru; ORCID: https://orcid.org/0000-0003-4991-2898.

Abdukalikova Delmira Bakytbekovna, Master of Public Health, PhD candidate, Deputy Head,
Department of Public Health and Social Sciences, Kazakh Medical University “Higher School of
Public Health”, Almaty, Kazakhstan. E-mail: delmira-555@mail.ru; Phone: +7 747 212 8616;
ORCID: https://orcid.org/0000-0001-8735-305X.

Toigombaeva Vera Sadvakasovna, Doctor of Medical Sciences, Professor, Department of General
and Clinical Epidemiology, I.K. Akhunbaev Kyrgyz State Medical Academy, Bishkek, Kyrgyz
Republic. E-mail: vera2808@inbix.ru; Phone: +9 96312565838; ORCID: https://orcid.org/0000-
0001-8222-9834.

Hexmapauun

Ono0OpeHue HTHYECKOr0 KOMHTEeTa W HH(POPMHPOBAHHOE cOrJIacMe Ha Yy4yacTHe
UccnenoBanue ObLI0 0J00PEHO JIOKAJTBbHBIM 3THUYECKMM KOMHUTETOM. Bce yuyacTHUKH ObLH
IPOUH(POPMHUPOBAHBI O LEJSIX U MPOIEAypax UCCISTOBAHUS U IO BKIIOUCHHS B HCCIIEIOBaHIEC
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MPEJOCTABIIM MUCbMEHHOE WH()OPMHUPOBAHHOE cOTJacHe. YdYacThe ObLIO T0OPOBOJIBHBIM,
KOH(HICHIIMATBHOCTh 00ecleynBaiach, yYaCTHUKN UMEIU MPAaBO OTKA3aThCS OT JajbHEUIIero
ydacTus B Jr000oe BpeMs 0e3 Kakux-mubo mocienctBuid. McciemoBaHue TPOBOIUIOCH B
COOTBETCTBUU C MPUHLIUNIAMH X EJIbCUHKCKOMN JeKIapaluu.

Be3onacHoCTh YYaCTHHKOB U KOH(QUIEHIHAIBHOCTH

UccnenoBanue npeaycMmaTpuBaio 3al0JIHEHUE CAMOCTOSITENIbHO aIMUHUCTPUPY EMOM aHKETHI U HE
BKJTIOUAJIO KaKUX-THOO BMEMIATEILCTB UM H3MEHEHHH CTaHAApTHOW KIMHMYECKON MOMOIIH.
3amoHEHHBIE AaHKEThl BO3BpAllaIUCh HWHIMWBHUAYadbHO B 3aleyaTaHHBIX KOHBEpTax s
obecrnieyeHnss KOHPUICHINAIBHOCTH U CHUKEHUSI pUCKAa CUCTEMATUYECKOM OMMOKH COLMATBHOM
KeJaTeabHOCTH. [lepcoHanbHBIC TaHHBIE, TO3BOJISIONINE HEMOCPEACTBEHHO HICHTH(UITUPOBATH
YYaCTHHUKOB, IIPU aHAJIU3€ HE UCIIOIb30BAIUC.

JocTymHOCTHh JaHHBIX

HaGops! 1aHHbBIX, I0yYeHHbIE U/WIH IPOaHATU3UPOBAHHBIE B pAMKaX HACTOAIIEr0 UCCIIeI0BaHNS,
HE pa3MeIeHbl B OTKPBITOM JOCTYIIC, TOCKOJBKY JJISI TaHHOTO MCCJIEIOBAaHUS HE OBLI CO3MaH
My OJTMYHBIN PETTO3UTOPHH WITH (OPMATHHBIN MEXaHI3M 0OMeHa JaHHBIMU. Q03 TMUeHHBIC TaHHbIC
MOTYT OBITh TIPEIOCTABIECHBI IO 00O0CHOBAHHOMY 3alIPOCY MpPHU YCIOBUU OJOOPEHHS aBTOP aMu,
YUYPEKIECHUEM U OTBETCTBEHHBIM 3THUECKHUM KOMUTETOM.

DduHaAHCHPOBaHUE

HccnenoBanue He nojyyano BHEUITHENH (PUHAHCOBOM MO IIEPIKKH.

KonpumKT HHTEpecoB

ABTOPBI 3a5BISAIOT 00 OTCYTCTBUU KOH(DIJIMKTa HHTEPECOB, CBI3aHHOTO C HACTOSIIIIM
HCCIIEJOBAHUEM.

Bxaanx aBTopoB:

KartaeBa A.K.: koHuenrtyamnuszanusi, METOJOJIOTHSI, TPOBEJCHNE HCCIIEAOBaHUS, KYpUpPOBaHUE
JAHHBIX, OPMaIBHBIN aHAIN3, BU3Y AJIM3AIIHsL, HAMMMCAHNWE TIEPBOHAYATIBHOTO BapHUAaHTa PYKOTIHCH.
BaiimypatoBa  M.A.:  KOoHUeNTyaau3auusi,  METOJOJIOTUS, HAy4yHOE  PYKOBOJCTBO,
aJIMUHUCTPUPOBAHHUE MTPOEKTA, PELIEH3UPOBAHUE U peJaKTUpPOBaHUe pykonucu. Anmbdaesa I'.A.:
METOJ0JIOTUsA, BajluJalus, PELEeH3UpPOBaHUE U pelakTupoBaHue pykonucu. OmapoBa A.A.:
MpOBEICHUE HCClIeJ0BaHus, 00ecTieueHne pecypcaMu, aIMUHUCTpUpoBaHue npoekra. CaycaHoBa
JLK.: dopmanpHbIi aHaIU3, BU3yaldu3allMsl, PELEH3UPOBAHUE U PEIAKTUPOBAHUE PYKOIHKCH.
AoaykammkoBa JI.B.: MeTonon0rus, Baduaalus, HAy4HOE€ PYKOBOJCTBO, PELIEH3UPOBAHUE U
penaktupoBanue pykomnucu. Toirom0aeBa B.C.: Banugauus, Hay4yHOE€ PYKOBOJICTBO,
pEeLIeH3UPOBaHUE U peAaKTUPOBAHHE PYKOMUCH. Bce aBTOpPHI 03HAKOMUIUCH C OKOHYATEJHHON
BepcHell pykonucH, ogo0puiin e€ U COrNIaCHINCh HECTU OTBETCTBEHHOCTH 32 COOTBETCTBYIOMIMIA
BKJIaJ] B paboTy.
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Moagimaemenep

IJTHKAJBIK MAaKYJIay KOHe 3epTrreyre KaTbICyFa aKNapaTTaHAbIPbLIIFAH KeJIiciM
3epTTey KePruTikTi 3THKAJIBIK KOMUTETIICH MaKyJIaHAbl. bapiiblK KaThICyIIbUIapFa 3epTTEYAH
MaKcaTTapbl MEH PACIMAEPl Typasibl aKnapat Oepuil jkKoHE 3epTTeyre KaThicap alAbIHIa OJiap
’as0ala aknapaTTaHABIPBUIFaH KelliciM 6epi. KaTeicy epikTi 6071bI, KYNUSIBUIBIK KAMTaMach3
eTUI1 KOHE KAThICYIIbUIApP Ke3 KeITeH YaKpITTa eMIKAHIal canjapchi3 3epTTEeyre oJaH opi
KaTbICyJlaH 0ac TapTyFa KYKbUIbI 00J /bl 3epTTey XeIbCUHKHU JIeKIapalusChbIHbIH KaFuAaTTapbiHA
COMKeC KYPri3uai.

KaTtbicymiblJIapabIH Kayincizairi JKOHe KYIUSJIBLIBIK
3epTTey ©3AIriHEH TOJNTHIPBUIATHIH cayallHAMaHbl MaigajaHyabl Ke3Jedl >KOHEe CTaHAapTThl
KIMHUKAJIbIK KOMEKKe KaHAal ga Oip apanacyasl HEMece e3repic €Hri3yAl KaMThIMaJpL
KynusanbuibIKTEl KAMTaMachI3 €Ty JKOHE OJE€yMETTIK TYPFhIIaH KOJIAMIbI jkayan Oepy KyHelik
KaTeCiHIH BIKTUMAJIIBIFBIH a3aliTy MaKCaTbIHAA TOJTHIPbUIFaH cayalHaManap skeKe-Keke KaObIK
KOHBepTTepAe KauTapbuiabl. Tannay OapbicblHAa KaTbICyHIbUIapJbl TIKEJNEH ColKecTeHalpyre
MYMKIHJIK OepeTiH JepOec MasliMeTTep nai1aiaHbuIFaH KoK,

JepexTepain KoJ/oKeTIMIimiri

Ocbl 3epTTey OapbIChIHIA alblHFaH “KOHE/HEeMece TalllaHFaH IEPEKTEP KUBIHTBIFBI AIIbIK
KOJDKETIMIUTIKTE OpHaJacThIpbIIMaraH, ce0eli 3epTTey YIIiH KOFaMJBIK PEMO3UTOPUN HeMece
JIepeKTEepMEH aIMacyIblH PeCMU TeTiri KypbuiMarad. MecizmeHaipinred nqepekrep Heri3enreH
cypay OOMBIHIIIA aBTOPJIAP/IBIH, MEKEMEHIH )KOHE jKayarnThl STUKAJIBIK KOMUTETTIH MaKyJI1aybIMeH
YCHIHBLTY Bl MYMKIH.

Kap:xxblianasipy

3epTTey CHIPTKBI KAPKBUIBIK KOJIIAY aJIFaH KOK.

Myajaesep KAKThIFbICHI

ABTOpJIIap OCHI 3epTTEyre OAWIaHBICTHI MY/IIENEP KAKTHIFBICHIHBIH )KOK €KEHIH MAIIMICH .
CRediT TakcoHoMusIChIHA CIliKeC AaBTOPJIAPIABIH YJIeci

KartaeBa A.K.. TyxpIpbeIMIaManay, dicTeMe, 3epTTey XKYprisy, Aepekrepai 6ackapy, Gopmanis
Taljgay, BHU3yalu3alus, KoJka30aHbIH OacTamkpl HYCKAachlH ka3y. balimypatoBa M.A.:
TYKBIpBIMAAManay, oJIiCTeMe, FBUIBIMU JKETEKIILIIK, X00aHbl OKIMIIUICHAIPY, KOJKa30aHbI
peleH3usIay JKoHEe penakmusuiay. AsmoGaeBa I.A.: omicTteMe, Bamujanus, KOJKa30aHsI
peleH3usuIay KoHe peaakuusaiay. OmapoBa A.A.: 3epTTey KYprizy, pecypcTapMeH KaMTamach3
eTy, ’k00aHnbl okiMmneHaipy. Caycanosa JI.2K.: popmain bl Tanaay, BU3yanu3aius, Koaka30aHsl
pelieH3usIay JKoHe peaakuusuiay. AoaykammkoBa I b.: onicreme, Banmupanus, FhUIBIMU
KETEKIIUTIK, KOJKa30aHbl peleH3usuIay koHe penakuusuiay. Toiiromoaesa B.C.: Bamumamms,
FBUTBIMHM JKETEKIIUTIK, KOJKa30aHbl pEICH3UsIay JKOHE peAakuusiay. bapibelk aBToprap
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KOJIKa30aHbIH COHFBI HYCKaChIMEH TaHBICHII, OHBI MAKYJIJIa /1Bl )KOHE 3epTTeyre KOCKaH THICTI yJeci
YUIIH )KayanKepIIUTiK alyFa KeJicTi.

AnrpIc

ABTOpIap 3epTTeyre KaThICKaH OapibIK Meuiprepiiepre yakpIT O6JIill, ambIKTHIK TaHBITHII,
3epTTeyTe KyH/bI yJeC KOCKaHbI YIITiH MIBIHAWBI AJIFBIC OLIIIpe .
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