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Introduction. Healthcare-associated infections (HAIs) remain a major patient-safety problem in intensive care because
critically ill patients are exposed to invasive devices, repeated contacts with healthcare workers, and prolonged
treatment. Compliance with infection-prevention measures depends notonly on professional knowledgebut also onthe
conditions in which care isdelivered.

Objective. To synthesize evidence on therelationship between healthcare workers’ knowledge, infection-prevention
practice, workload, staffing, and organizational support in intensive care and other high-risk hospital settings.
Materials and Methods. A structured narrative review was conducted using PubMed (MEDLINE) and Google
Scholar. English-language search terms covered HAISs, infection prevention and control, healthcare workers” knowledge
and practice, workload, staffing, intensive care, and organizational factors. Publications from 2016 to July 2026 were
considered; one earlier study was retained because it provided foundational evidence on shift duration and
organizational burden. Of 183 records identified, 49 publications met the eligibility criteria andwere included in the
gualitative synthesis. Evidence was organized into cognitive, behavioral, and organizational domains, with attention to
study design and measurement method.

Results. Knowledge levels varied across professional groups and settings. Relatively high questionnaire scores did not
consistently correspond to correctobserved practice, especially forhand hygiene and standard precautions. Educational
interventions improved knowledge, but their effectweakenedwhen trainingwasnotreinforced. Workload, staffing
shortages, time pressure, inadequate supplies, and limited organizational support were repeatedly associated with lower
compliance and missed preventive care. Studies using direct observation, staffing data, or workload measures provided
stronger support for theseassociations than self -reported surveys. Theevidence indicates thatknowledge is necessary
but does notcompensate for insufficientorganizational capacity.

Discussion. The findings suggest that the knowledge—practice gap cannotbe explained by insufficient training alone.
Compliance is shaped by the interaction of professional competence with workload, staffing, accessto supplies, and the
localsafety culture. Educational measures implemented without organizatio nal changes are therefore unlikely to
producea sustained effect.

Conclusion. HAI preventionshould be treated asan implementation problem involving both cognitive readiness and
organizational capacity. Training should be combined with adequate staffing, workload monitoring, access to supplies,
audit and feedback, and supportive safety leadership. Because most available studies are observational and
heterogeneous, the findings should be interpreted as associations rather than proof of direct causation.

Keywords: healthcare-associated infections; infection preventionand control; healthcare workers; knowledge—practice
gap; workload; staffing; intensive care; patient safety.
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Kipicme. MeaunmHanslK keMeKke 0alnaHbICTBI HHOEKIUUIAp KaPKBIHABI TEpanus OeiMIneIepiHIeri maueHT
Ka yiIci3airiHig Ma HeI311pI Macereci 0ombInkana 6epeii. [IpounakTikaibik ma pajapablH O pEIHIATYbl MEAHIIUHA
KbI3METKepJIepiHiH OUTIMIHE FaHA eMec, COHBIMEH KaTap KYMBIC JKYKTEMecCiHe, KaJpJIblK KaMTaMachl3 eTyTe,
pecypcTapIblH KOJDKSTIMIUTINHE )KOHE VI bIMJIBIK KOJIIayFa OaliIaHbICThL

MaxkcaTtsl. KapkpiHabl Tepanus xoHe MHOEKIUSUIBIK Kayili )KOFapbl 0acka Ja CTalMOHAPIIBIK OemiMInenepae
MeJIUIIMHA KbI3METKepIIepiHiH OUTiMi, THPEKIHSUTBIK OaKbLIay IIapaliapbiH ic )KY31H/€ OPBIHIAYbL, )KYMBIC KYKT eMeCi,
KaIPJIBIK KA MTAMACEI3 €TY KOHE YHBIMIBIK XKaFIaiiiap a pacblHIAFbI OailIaHBICTHI CHIIATTANTBIH JEPeKTePIi JKHHAKTAY.
Martepuamgap men agicrep. PubMed (MEDLINE) sxone Google Scholar mepexxopmapsiHan TaObuiFraH
*kKa pUsIIaHBIMIIapFa KY phUIBIMIAIFAH HAPPATHBTIK MOy KYPri3uril. [31ey Me IUIIHHAIBIK KO MeKKe OaiiaaHbI CThI
uHeKuusap, tHPEKIUsIIbIK OaKbUIay, ME TULMHA KbI3METKEPIIEPiHiH OUTiMi MEH TOXip ub eci, )KYMBIC )KYKTeMecl,
Ka IpJIbIK Ka MTAMACHI3 €TY JKOHE Ka PKbIH/IbI TepamusFa KaThICThl TepMUHAEpAi KaMThIABL 2016 xxputaan 202 6 K bIIFBI
LIUTIere NeHIHT Ka pUsUIAHBIMIAP Ka PACTBIP bUIBL; aYBICHIM Y3aKTHEBI MEH Yl bl MJBIK XKy KTeMe 00 WbIHIIA HETi3Ti
nepek 6epertin 0ip epTepek 3epTTey cakTanabl. Taobutrad 183 xa36aHbIH 49 a pUsUIaHBIMBI CaNajiblK CHHTE3re
EHTI3UI I

Hatukenep. binim geHreiti kociou TonTap MEH MEIHIIMHAIIBIK YHBIMIAP apachlHAa aiiTapiabIKTall epeKIeTeH] 1.
CayanHaMaarbl )KOFapbl KOPCETKIIITEP 9P AaiibIM KOJI THTHEHACHI MEH CTaHJIAPTTHI CAKTBIK I1a paJiap bIHBIH JYP bIC
OpBIHJATYBIHA Colikec Kenmeni. OKpITY OiTimMIi)ka KcapTThl, Oipak Kaifranay, Oakpliay xoHe kepiOaiinanpic 60IMaraH
xargaitna ocepi tomenneni. JKorapbelKyKTeMe, KaIp TAMIIBLIBIFbL, Y aKBITTBIH MEKTEYIILIIr], KOPFa HbIII KY paiIaphIHBIH
KETKLUTIKCI3IIT )KOHE YIUBIMIIBIK KOJIIAYABIH SJICI3/IIr 1P 0 QUIIAKTHKATBIK TalalTap bl OPBIH/IAY IbIH TO MEHIeyIMEH
MKOHE Ka )KETTI ic-11a paiapblH © TKI31M a TbIHYbBIMEH OalIaHbICTBI O OJIIBL.

Tankpuiay. )KuHakTaFaH gepexTep OUTiM MeH ToXKipHOe a pachIHIAFBI )T IAKTHIKTBI TEK TI€P COHAJ J1a s PJIBIFbIHbIH
KETKUTIKCI3IrIMEeH Ty CiHIipyre 0 0MaiThIHBH KepceTe . [Tpo GrmakTukaibK TaanTapabH O eI HAAT yblHA KOC10H
KY3BIPETTUTIKIIEH KaTap JKYMBIC JKYKTE€MecCi, KaJApJblK KaMTaMachl3 €Ty, pecypcTapAblH KOJDKETIMILTIN KoHe
Kayinci3aik MogeHueri acep erei. COHIBIKTaH YHBIMIBIK ©3TePICTEPMEH YINTACTBIPLIIMAFAH O KBITY IIapaliap bIH bIH
TYPaKTbl HOTIKE Oepyi MIEKTEYIIi.

Kopoitbinabl. HMHexknusutapaslH anablH alydbl IIEPCOHANIBIH KOTHUTHBTIK JaWBIHABIFEI MEH YHBIMHBIH
CTaHAapTTAPIbl OPBIHIAYFA KAXKETTI Ka Fliai xacay KaOUIeTiH OIpIKTIpeTiH SHT13y MIiHIETi peTiHIe Ka PacThIpy KajXKeT.
OKBITY KETKUTIKT1 Ka APJIGIK KA MTAMACKI3 €Ty MEH, K YKTEMCH 0a KbITayMEH, peCypcTapFa KOJKETIMALTIKIICH, 8 yIHTIICH,
Kepi OalaHBICIICH JKOHE KayIlCi3MiK MOJEHUETIH KOIJayMEH TOJBIKTHIPBITYHI THIC. EHI3UITeH 3epTTeyep iy
KOTIILUTiri 0aKbUIaysbIK JU3aiHa OOIFaH IbIKTaH, a HBIKTAIFaH OalaHbICTapbl TIKEI el ce0er-ca JapJiblK Ka ThIHAC
periHie TYCIHIipyre 60IMaANIbI.

Ty#inai ce3mep: MEAUIIMHAIBIK KOMEKKe OaWIaHBICTBI MH(EKIUsIap; WHPESKIHUUIBIK OaKpuiay; MeIUIMHA
KbI3METKepJiepi; OUTIM MeH TOXIpuOe apachlHIAFhI alIMAKTHIK; )KYMBIC J)KYKTEMECT; KaIpJIbIK KAMTaMachl3 €Ty,
Ka pKBIHIbI TSPAIis; A IMESHT Ka yilci3Iiri.

KOTHUTUBHBIE 1 OPTAHU3AITMOHHBIE ®AKTOPBI IIPODPUJIAKTUKU NH®EKIUN,
CBA3AHHBIX C OKASAHUEM MEJUILIMHCKOMU ITOMOILU:
CTPYKTYPUPOBAHHBI HAPPATUBHEII OB30P

Auna Amup:xkanosa', Mapus Jlaktnonosa 2, Maiipam baiimyparoBa?®, 3aype To0bL10aeBa*
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BBeaenue. ndekuun, cBI3aHHbIE C OKa3aHIEM MeIULIMHCKOM TOMOILH, OCTAIOTCS. O IHOM U3 OCHOBHBIX MPO0IeM
0e30TacHOCTH NALIEeHTOB B OTEIEHUSIX MHTEHCUBHOM Tepanuu. CoOmnoaeHue Np opHIaKTHYECKU X MEP 32 BUCUT HE
TOJIBKO OT 3HAHWHA MEIMIIMHCKIX pabOTHUKOB, HO M OT HATPY3KH, KaIPOBOTO 00ECTICUeHNS, JOCTYITHOCTH P €CYPCOB H
OpraHU3aLMOHHOMN 110 1EPAKKU.

Hean. O000mMTH NaHHBIC O B3aIMOCBSA3M 3HAHUI MEIUIIUHCKAX PaOOTHHUKOB, ()aKTHYECKOTO BBITIOJHEHUS MEP
WH(PEKIHOHHOTO KOHTPOIIS, paboueii Harpy3KH, Ka JpOBOTO 00eCTIeUeHHsI M OPTaHM3alMOHHBIX Y CIIOBHI B OTAEII€ HUSAX
WHTEHCUBHOU TEPATMH U IPYTHX 10 Apa3IeSICHASIX BEBICOKOTO PUCKA.

MaTepuaJibl 1 MeTOabl. [IpOBeIeH CTPYKTYPUPOBAHHBIM HAppaTHBHEIHA 0030 Iy OiMKaluii, Haliae HEbIX B PubMed
(MEDLINE)u Google Scholar. ITouck BKiTro4as TepMAHBL, O THOCSIITHECS K HHPEKIIUSIM, CBSI3aHHBIM C OKa3aHUEM
ME IUITMHCKOM MOMOIIHN, MH()EKIHOHHOMY KOHTPOJTIO, 3HA HUSIM M [IPAKTHKE MEAVIINH CKUX pabo THUKOB, Harpy3Ke,
KaIpOBOMY 00O eCTIeUeHIEO M MHTCHCUBHO W Tepaniu. Pa ccmaTtpruBanuch myOmukammu 3220 16—urons 2026 rr.; ogHa
Oonee panHssa paboTa OblIa cOXpaHEHa KaK OCHOBOIOJATaONMI HCTOYHHUK MO MPOJOIKUTEIBHOCTH CMEH H
opraHU3AIMOHHON Harpy3ke. 13 183 HalineHHBIX 3amuceii 49 my Onukaiuii ObUTH BKITIOY €HBI B Ka YeCTBEHHBIN CHHTES.
Pe3yabTaThl. YpOBeHb 3HAHMI CYILIECTBEHHO PA3IMYaJICs MEXK LY TPO(ECCHOHAIbHBIMU TPy INIAMU U YUPEXKIECH U AMH .
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Bricokue mokazaTtesy a HKe THPOBAHKS HE BCETIa COOTBETCTBOBAIIH IPAaBHIIEHOMY BBITIOTHCHHIO TIPOLEyP, 000 CHHO
TUTHEHBI PYK U CTaHIAPTHBIX MEp MpeIocTopoKHOCTH. O0yUYeHue yITy uIliano 3HaHws, OJHAKO 3(PeKT CHUXKancs 6e3
MOBTOPHOTO 32 KPeIUTeH s, Ha OJTF0/IeHKs 1 00paTHO# CBsi3K. Beicokast Harpy3ka, 1eUIMT MepcoHalia, HeX BATKA
BPEMCHH, OI’paHI/I“IeHHI)H‘/'I JOCTYIIK CP€ACTBAM 3allIUThI 1 HEAOCTATOYHAS O praHHU3allHO HHA 110 A€ PPKKa OB CBSI3aHBI
CO CHIKEHHEM COOIII0IeHNS TPeOOBAHH M TP OITCKOM ITPO(HIAKT MY ECKUX MEPO TP UATHH.

O6cy:xnenne. [ToydeHHbIe TaHHBIE IOKA3bIBAIOT, YTO PA3PBIB MEXKAY 3HAHUAMH U TP aKTUKOH HeJb3s 00bICHUTD
TOJIBKO HEJIOCTaTOYHOH IT0ATOTOBKOH nepcoHaa. CoOmoieHre np ohriIakT Hueckux TpeOoBaHnit o pMUPYETCS 110 1
COBMECTHBIM BIIMSTHHEM P 0(heCCHOHAIBHOI KOMIIETEHTHOCTH, HaTPY3KHU, Ka JPpOBOTO 0O ecIedeHus, JOCTYITHOCTH
pecypcoB  KyJIbTypbl Oe3omacHocTH. [103ToMy H30MpOBaHHbIE 00pa3oBaTeibHbIe Mepbl 03 0 praHu3aHOHHbIX
WM3MEHEHHH BP s JTU 00ecrievyaT y CTOWMBBIN D DPEKT.

3akmouenne. [Ipopunakmuky nHpeKuuii cneayeT paccMaTpyBaTh KaK 3a/1a4y BHEIPeHUs, TP € Oy O LIy I0 COYe TaHU S
KOTHUTHBHOM FOTOBHOCTH IIEPCOHAA U OPTaHM3aLMOHHOM CIIOCOOHOCTH Yy YpeXAeHH 00eCedUTh BBINOJHEHHE
ctaHAaproB. O0y4eHHe HEOOXOANMO JOMOMHATH a ICKBATHBIM KaIPOBBIM 00 ecried eHIeM, MOHUTOP HHTOM HaTpy3KH,
JOCTYIIOM K pecypcaM, ayJAuTOM, OOpaTHOW CBS3BIO U TOAJEPKKOH KyJIbTyphl 0€3011aCHOCTH. BONBIIMHCTBO
BKIIIOUCHHBIX HCCJICAOBA HUM HUMEIH Ha 6J'I}O)I3T€J'II)HLII71 au3a ﬁH, IMO3TOMY BBIABJICHHBIEC CBA3U HE CICAYCT
MHTEPIPETHPOBATH Kak 0€3yCIOBHO P UYHHHbIE.

KimoueBble cioBa: MHGEKIMH, CBSI3aHHBIE C OKa3aHHEM MEJUIMHCKOW MOMOIIHM; MHQPEKIMOHHBIH KOHTPOJIb;
MEeJVLUHCKIE PaOOTHUKH; Pa3pbIB MeX /Ty 3Ha HISIMH M IPa KTHKOI; paboyast Harpyska; KagpoBoe o0ecledeHue;
MHTEHCHBHAs TepaIus; 0€30NacHOCTb TAIMEeHTOB.

Introduction reliable performance of routine measures:
Healthcare-associated  infections  remain hand hygiene, appropriate use of personal
among the most frequent and consequential protective equipment, aseptic technique,
complications of hospital care. The problem is environmental cleaning, isolation precautions,
especially pronounced in anesthesiology, and adherence to device-care bundles. These
resuscitation, and intensive care units, where measures are implemented through repeated
patients often have severe underlying disease, actions by healthcare workers and therefore
impaired host defenses, prolonged exposure to require adequate knowledge of transmission
the hospital environment, and repeated routes, correct procedural skills, realistic risk
invasive interventions. Mechanical ventilation, perception, and consistent professional habits.
central venous and urinary catheters, Knowledge is a necessary foundation;
extracorporeal  support, and frequent however, it is not equivalent to performance.
manipulation of devices increase the number Studies repeatedly describe a gap between
of opportunities for microbial transmission. In questionnaire-based knowledge and observed
the EPIC 111 study, infection was recorded in a adherence to standard precautions [5,6].
substantial proportion of intensive care This gap has practical importance. A worker
patients and was associated with poorer may correctly identify the indications for hand
clinical outcomes [1]. hygiene yet omit the procedure during periods
HAIs are generally understood as infections of high task intensity. Another may know the
that arise in connection with healthcare elements of a catheter-care bundle but be
delivery and were neither present nor unable to complete them when staffing is
incubating at the time of admission. They are insufficient or equipment is not immediately
associated with increased mortality, longer available.  Workload, shift  duration,
hospital stays, antimicrobial wuse, and interruptions, staffing levels, skill mix, access
additional costs [2]. Surveillance studies from to supplies, supervisory support, and the local
intensive care settings consistently identify safety climate can therefore modify the extent
ventilator-associated pneumonia, bloodstream to which knowledge is translated into practice
infection, urinary tract infection, and other [7,8]. These conditions are not secondary
device-associated infections among the main background variables; they shape the
clinical forms [3,4]. Their distribution varies feasibility and reliability of preventive care.
across hospitals and countries, but the Kazakhstan faces the same clinical and
combination of patient acuity and high device organizational challenges. Available studies
utilization makes intensive care a priority from Astana and multicenter hospital surveys
setting for prevention. have  documented HAIls, substantial
Infection prevention and control depends on antimicrobial use, and a prominent role of
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Gram-negative organisms, including infections
occurring in critical care units [9,10]. At the
same time, published evidence from
Kazakhstan on healthcare workers’ infection-
control behavior, nursing workload, staffing,
and organizational safety remains limited. This
creates a need to interpret local findings within
the broader international evidence base while
avoiding direct transfer of recommendations
that may not fit staffing models, infrastructure,
or resource availability.

Previous publications have often considered
knowledge, hand hygiene, staffing, workload,
or HAI epidemiology as separate topics. Such
separation does not fully explain why
educational programs may improve test scores
without producing stable changes in practice.
The present review addresses this limitation by
examining the implementation pathway that
connects cognitive readiness, organizational
capacity, preventive behavior, and patient-
safety outcomes. The intended contribution is
not a new pooled estimate, but an integrated
explanation of the knowledge—practice gap in
high-risk hospital care.

The objective of this structured narrative
review was to synthesize evidence on
cognitive and organizational factors associated
with HAI prevention. Three questions guided
the analysis: (1) how are healthcare workers’
knowledge and training related to preventive
practice; (2) which organizational conditions
facilitate or hinder adherence; and (3) how do
cognitive and organizational factors interact in
intensive care and other high-risk settings?
Materials and Methods

Review design and reporting approach

This work was designed as a structured
narrative review. A narrative approach was
selected because the evidence base included

heterogeneous study designs, settings,
professional groups, measurement instruments,
and outcomes. The review combined

descriptive mapping with critical thematic
synthesis rather than statistical pooling.
Preparation and revision of the manuscript
were guided by the principles of the SANRA
instrument, particularly the need for a clearly
stated objective, a transparent description of
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literature searching, appropriate referencing,
scientific reasoning, and presentation of
relevant endpoint data [50].

The review did not constitute a systematic
review or meta-analysis. No pooled effect
estimate was calculated, and no claim of
exhaustive global coverage is made.
Nevertheless, a structured search and explicit
eligibility criteria were used to reduce arbitrary
source selection and to make the basis of the
synthesis clear.

Information sources and search strategy
Literature was searched in PubMed
(MEDLINE) and Google Scholar. The search
covered publications from 2016 to July 2026.
The 2013 study by Stimpfel et al. [8] was
retained outside the primary date range
because it provides foundational evidence on
long hospital shifts and organizational burden
and was directly relevant to interpretation of
workload-related findings.

The search strategy combined terms from four
concept blocks: (1) healthcare-associated
infection and hospital-acquired infection; (2)
infection prevention, infection control,
standard precautions, hand hygiene, and
personal protective equipment; (3) healthcare
workers, nurses, physicians, knowledge,
attitude, practice, compliance, and training;
and (4) workload, staffing, missed care,
organizational factors, intensive care, and ICU.
Boolean operators AND and OR were used to
combine synonyms and concept blocks. Search
terms were applied in English. Reference lists
of relevant reviews and eligible articles were

also examined to identify additional
publications closely related to the review
questions.

A representative search formulation was:
(“healthcare-associated  infection*”  OR
“hospital-acquired infection*” OR
“nosocomial infection*”) AND (“infection
prevention” OR “infection control” OR
“standard precaution®*” OR “hand hygiene”)
AND (“healthcare worker*” OR nurse* OR
physician*) AND (knowledge OR practice OR
compliance OR training OR workload OR
staffing OR “organizational factor*” OR
“intensive care” OR ICU). Database syntax
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was adapted to the requirements of each
source.

Eligibility criteria

Eligible publications examined one or more of
the following: HAI epidemiology in intensive
care; healthcare workers’ knowledge, attitudes,
skills, or preventive practices; hand hygiene or
standard-precaution compliance; education
and training; staffing and nursing workload;
missed care; organizational support; or
associations between these factors and HAI-
related  outcomes.  Studies  involving
physicians, nurses, other healthcare workers,
or multidisciplinary teams were considered.
Intensive care was the principal context, while
studies from emergency departments and other
high-risk hospital units were retained when
they addressed mechanisms directly relevant
to infection-prevention implementation.
Primary quantitative and qualitative studies,
surveillance studies, mixed-methods studies,
systematic reviews, rapid reviews, and meta-
analyses were eligible. Conference abstracts,
brief reports without sufficient methodological
or outcome information, publications unrelated
to the review questions, and records for which
the full text could not be assessed were
excluded. Studies focused exclusively on
pathogen susceptibility without a link to
prevention practice, staffing, workload, or
organizational conditions were not used for the
thematic conclusions.

Study selection and data extraction

Records were screened in two stages. Titles
and abstracts were assessed first, followed by
full-text evaluation of potentially relevant
publications. The review team considered
relevance to the predefined cognitive and
organizational domains, the clarity of methods,
and the availability of interpretable outcomes.
The selection process identified 183 records,
of which 65 were excluded at title and abstract
screening. Full texts were assessed for 118
publications; 69 were excluded because the
full text was unavailable, the content was not
relevant to the review question, or the
publication was a conference material. Forty-
nine publications were included in the
qualitative synthesis.

39

For each included publication, the following
information was extracted where available:
country and clinical context, participant group,
design, sample size, method used to measure
knowledge or practice, workload or staffing
indicator, infection-prevention outcome, HAI
outcome, principal association, and major
methodological limitation. Data  were
organized in a working evidence matrix before
thematic synthesis.

Critical appraisal and synthesis

Because the review included markedly
different designs, a single formal risk-of-bias
instrument was not applied across all
publications. The evidence was appraised
qualitatively. Greater interpretive weight was
assigned to systematic reviews and meta-
analyses, multicenter surveillance studies,
prospective cohorts, studies using staffing or
Nursing Activities Score data, and studies
based on direct observation. Findings from
single-center cross-sectional surveys and self -
reported compliance measures were treated
more cautiously because of selection, recall,
and social-desirability bias.

The synthesis was conducted in four stages.
First, findings were grouped into cognitive
factors, observed preventive behavior,
organizational conditions, and patient-safety
outcomes. Second, agreement  and
inconsistency between studies were examined.
Third, the role of measurement method was
considered, particularly differences between
self-report and direct observation. Fourth, an
implementation pathway was developed to
explain  how cognitive readiness and
organizational capacity jointly influence
adherence. The synthesis was qualitative
because definitions, instruments, populations,
and outcome measures were too heterogeneous
for meaningful statistical pooling.

Results

Study selection and profile of the evidence
The search and selection process resulted in 49
included publications (Figure 1). The evidence
base comprised global and regional cross-
sectional studies of knowledge, attitudes, and
practices; studies of hand hygiene using self-
report or direct observation; educational
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intervention studies; ICU surveillance cohorts;
analyses of staffing and missed care;
investigations using the Nursing Activities
Score; and systematic reviews or meta-
analyses of workload, staffing, and HAI
outcomes.

The  publications represented  diverse
healthcare systems and resource settings. This
diversity increased the relevance of recurring

patterns but limited direct comparison of
percentages. Knowledge and adherence were
measured using non-equivalent questionnaires,
locally developed scores, checklists, direct
observation, electronic monitoring,
administrative staffing data, and clinical
surveillance. The findings are therefore
presented as thematic patternsrather than as a
single summary value.

Records identified through PubMed (MEDLINE) and Google Scholar
(n =183)

Records excluded after title and abstract screening
(n = 65)

Full-text publications assessed for eligibility

(n=118)

Fulljtext publications excluded (n =|69)
No full text (n = 21)

Not relevant (n = 37)

Conference materials (n = 11)

Publications included in the qualitative synthesis

(n = 49)

Figure 1. Study selection process
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Table 1 - Main analytical domains and patterns identified in the included literature

Domain Typicalindicators Main pattern Representative references
Knowledge andrisk Knowledge scores, Knowledge ranged from [5,6,11-13,15,18-21,42]
understanding transmission routes, limited to high; higher

standard precautions scores did not consistently

predict observed
adherence.

Trainingandskill retention

Pre/post trainingscores,
time since last training,
technique assessment

Trainingimproved
knowledge andshort-term
performance, but gains
weakened without
reinforcement, supervision
and feedback.

[14-18]

Handhygiene and standard
precautions

Observed or self-reported
compliance, completeness
of technique, PPE use

Observed practice was
usually lower than self-
report; high opportunity
density and interruptions
reduced reliability.

[7,16-18,23-26,44,45]

Staffingand workload

Nurse-to-patient ratio,
Nursing Activities Score,
task volume, shiftduration

Higherworkloadand lower
staffingwere associated
with missed care, lower
compliance andadverse
outcomes.

[8,22,27-35,46,47,49]

Organizational support

Supplies, protocols,
leadership, audit, feedback,
safety culture

Knowledge was more
likely to translate into
practice whensupplies,
protocols, monitoringand
managerial supportwere
available.

[19,21,26,42-45]

HAI and patient outcomes

HAI prevalence, device-
associated infection,
mortality, length of stay

HAIlsremained common in
ICU populations; staffing
and workload were
associated with infection
and outcomemeasures,
although mostevidence
was observational.

[1-4,9,10,27-30,34,35,38-
41,47,48]

Cognitive factors: knowledge, beliefs, and
practical competence

The included studies did not supporta uniform
description of healthcare workers’ knowledge.
In a global cross-sectional study, mean
knowledge indicators were relatively high
among physicians and nurses, although
professional-group differences remained [11].
Other studies reported considerably lower
levels, often between 40% and 60%,
particularly when questionnaires assessed
detailed indications, transmission mechanisms,
or application of standard precautions rather
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than general awareness [6,12,13,18,19]. These
differences probably reflect variation in
training, professional composition,
instruments, scoring thresholds, and clinical
context.

The most consistent finding was not simply
inadequate knowledge but the separation
between knowing and doing. Participants
frequently reported awareness of infection-
prevention requirements while demonstrating
lower compliance in practice [5,6,11-13]. This
difference was especially apparent when self -
reported behavior was compared with direct
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observation. Self-report is vulnerable to recall
and social-desirability bias, while observation
may be influenced by the Hawthorne effect;
nevertheless, repeated discrepancies suggest
that theoretical knowledge alone is an
incomplete proxy for safe practice.

Hand hygiene illustrates this problem. Several
studies found that healthcare workers
recognized its importance, but correct
execution of all required steps was observed in
only a proportion of participants [16-18].
Knowledge of indications did not guarantee
adequate duration, coverage of all hand
surfaces, or performance at every opportunity.
In neonatal and intensive care settings, deficits
persisted in specific areas despite acceptable
overall scores [18,20]. These findings indicate
that cognitive assessment should distinguish
declarative knowledge from procedural
competence.

Training generally improved knowledge and
immediate test performance. Targeted
educational programs produced statistically
significant gains [14], and staff with more
recent training tended to perform better than
those whose training had occurred earlier [15].
However, one-time instruction did not reliably
produce sustained adherence. The evidence
favors recurrent training combined with skills
assessment, direct observation, feedback, and
reinforcement within clinical workflows.
Training is therefore best understood as one
component of an implementation system rather
than an isolated intervention.

Experience, educational level, access to
protocols, and availability of protective
equipment were also associated with
knowledge and practice [19]. Their effects
were inconsistent across studies, suggesting
that individual characteristics operate within
the local work environment. An experienced
worker may perform poorly in an overloaded
unit, while a less experienced worker may
follow protocols reliably when supervision,
supplies, and workflow design are adequate.
The relation between cognitive factors and
behavior is therefore conditional rather than
linear [21,42].

Organizational factors: workload, staffing,
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resources, and work design

Organizational conditions determine whether
preventive procedures can be completed
reliably during routine care. In intensive care,
workload is not captured by patient numbers
alone. Italso reflects patient acuity, frequency
of interventions, documentation, monitoring,
admissions, transfers, emergency events,
isolation procedures, and the number of
device-related tasks. A single critically ill
patient may generate a large number of hand
hygiene opportunities and aseptic procedures
within a short period.

Cross-sectional evidence shows that nurses
and other healthcare workers frequently
identify workload and lack of time as barriers
to standard precautions [22,25]. These self-
reports are consistent with observational
findings. Chang et al. found that hand hygiene
compliance remained relatively stable up to
approximately 30 opportunities per hour and
then decreased by about one percentage point
for each additional opportunity [7]. A separate
prospective study using continuous electronic
measures also found an inverse relationship
between workload and hand hygiene
performance even in a highly trained and well-
staffed setting [23]. These studies strengthen
the interpretation that workload is not merely a
perceived excuse but a measurable constraint.
High patient-load periods were also associated
with reduced compliance with broader
infection-control protocols, including personal
protective equipment [24]. The effect was not
limited to a single procedure. Under time
pressure, healthcare workers must prioritize
urgent clinical tasks, and preventive actions
may be delayed, abbreviated, or omitted. This
mechanism is consistent with research on
missed nursing care, in which more than 70%
of nurses reported omission of at least one
required activity during a shift [29]. Preventive
and supportive tasks are particularly
vulnerable because their consequences may
not be immediately visible.

Staffing is closely related to workload but
should be considered separately. A reduced
number of staff members increases task
density and limits the ability to redistribute
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work during deterioration, admission, or
emergency procedures. Systematic reviews
have linked lower staffing levels with hospital-
acquired conditions and HAIs [27,28]. Unit-
level and multisource studies similarly
reported associations between staffing, missed
care, safety attitudes, quality, and infection
outcomes [29,30]. Short-term  staffing
reductions may affect infection risk within the
following days, which is biologically plausible
because lapses in asepsis or device care may
precede clinical recognition of infection.
Workload studies using the Nursing Activities
Score show that required nursing time may
approach or exceed available capacity [31-33].
During admission, deterioration, or high-acuity
care, direct patient-care demands increase
further. When workload exceeds staffing
capacity, adherence cannot be treated solely as
an individual motivational issue. The problem
becomes one of work-system design, including
task allocation, skill mix, shift scheduling,
supply placement, and protected time for
infection-prevention activities.

Resource availability and organizational
support modify the effect of workload. Access
to hand-rub dispensers, personal protective
equipment, written protocols, functioning
isolation facilities, and timely replacement of
supplies reduces the effort required to perform
preventive actions [19,26]. Leadership, audit,
and feedback also matter. Staff are more likely
to treat infection prevention as a non-
negotiable component of care when
expectations are consistent, data are visible,
and supervisors respond to system barriers
rather than attributing every lapse to individual
negligence [42-45].
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Interaction between cognitive and
organizational factors

The evidence supports an interaction model.
Cognitive readiness includes knowledge of
transmission, risk perception, understanding of
protocols, and practical skills. Organizational
capacity includes staffing, workload, time,
supplies, supervision, audit, feedback, and
safety culture. Reliable preventive behavior is
most likely when both are adequate. Weakness
in  either component can  disrupt
implementation.

When cognitive readiness is low, staff may not
recognize an indication for hand hygiene, may
use personal protective equipment incorrectly,
or may fail to understand the purpose of a
bundle element. When organizational capacity
is low, staff may recognize the correct action
but omit it because several urgent tasks
compete for the same time. Education
primarily addresses the first pathway; staffing,
workflow redesign, point-of-care supplies, and
leadership address the second. A program
limited to training may therefore improve
knowledge scores without reducing missed
care.

This interaction also explains variation
between settings. The same educational
intervention may be effective in a unit with
stable staffing and accessible supplies but have
little impact in a unit with sustained overload.
Conversely, increasing staffing without
addressing knowledge gaps or local norms
may not ensure correct  practice.
Multicomponent interventions are more
consistent with the causal structure suggested
by the evidence than single interventions
aimed only at individual behavior.
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Context: ICU acuity, invasive-device exposure, outbreak pressure, and local safety culture
Cognitive readiness Organizational Reliable IPC practice Patient-safety
capacity outcomes
* knowledge of transmission « staffing and skill mix * hand hygiene e missed care
e risk perception and + workload and available * appropriate PPE use e device-associated HAI
beliefs time
-» | device-care bundles and | adverse events and length
* procedural skill and « supplies, leadership, and asepsis of stay
retention audit
Key interaction: adequate knowledge may still fail to produce reliable practice when staffing, time, or
resources are insufficient.
Association with HAIs and other patient- requirements, and staff absence [36].

safety outcomes

HAIs remain common in intensive care
populations, although reported prevalence
varies widely because of differences in case
mix, surveillance  definitions, device
utilization, and healthcare systems [38-41,46].
Device-associated infections are especially
important because their prevention depends on
repeated, standardized care processes.
Surveillance studies show that HAIs are
associated with mortality and other adverse
outcomes [38,39,48].

The relationship between organizational
factors and infection outcomes is supported by
several lines of evidence. Reviews and
observational studies associate nursing
workload with infections, pressure injuries,
medication errors, mortality, and poorer
patient-focused outcomes [34,35]. Prospective
work has linked staffing and workload with
ventilator-associated pneumonia and mortality
[47]. Similar relationships have been described
for other device-associated infections [48].
These findings are clinically coherent, but
causal interpretation should remain cautious
because staffing and workload are also
influenced by patient severity, unit type,
resources, and case complexity.

During infectious outbreaks, workload
increases because of isolation measures,
additional monitoring,  communication
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Adherence may remain incomplete despite
greater awareness of infection risk [37].
Outbreak conditions therefore reveal the limits
of relying on motivation alone: heightened
concern does not remove time constraints,
supply problems, or staffing shortages.
Evidence relevant to Kazakhstan
Kazakhstan-specific evidence confirms the
clinical relevance of HAIs but remains
insufficient for a detailed analysis of cognitive
and  organizational = mechanisms.  The
observational study from a critical care unit in
Astana and the later multicenter point-
prevalence survey documented HAI and
antimicrobial-use patterns consistent with the
wider international literature [9,10]. These
studies establish the importance of
surveillance, but they do not provide a
complete national picture of healthcare
workers’ knowledge, observed adherence,
staffing adequacy, or nursing workload.

The main research gap is therefore not the
absence of international evidence, but the
limited availability of standardized local data
linking staff knowledge, direct observation of
practice, objective workload indicators,
staffing, and HAI outcomes. Future studies in
Kazakhstan should use validated instruments,
clearly defined denominators, device-days,
nurse-to-patient ratios, Nursing Activities
Score or comparable workload measures, and
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prospective surveillance. Multicenter designs The design and principal analytical domain of
would allow comparison between hospitals all included publications are summarized in
and help distinguish local organizational Supplementary Table 1 [1-49].

effects from differences in patient severity.

Supplementary Table 1 - Design and principal review domain of the included publications

No. Publication Design/sourcetype Principaldomainin this
review
1 VincentJ.L., SakrY.,Singer M., Martin-| Multicenter prevalence study [ 1CU infectionepidemiology

Loeches|.,MachadoF.R., Marshall J.C.,
FinferS., Pelosi P., BrazzilL.,
Aditianingsih D., Timsit J.F., Du B.,
Wittebole X., MacaJ., Kannan§S.,
Gorordo-Delsol L.A., De Waele J.J.,
MehtaY.,Bonten M.J.M., Khanna A.K.,
Kollef M., HumanM., Angus D.C.
(2020) Prevalenceand outcomes of
infection among patients in intensive
careunitsin2017.JAMA, vol.323,n0
15,pp. 1478-1487.

2 Haque M., SartelliM., McKimm J., Abu | Narrativeoverview HAI epidemiologyand
Bakar M. (2018) Health care-associated prevention

infections—an overview. Infectious
Drug Resistance,vol. 11, pp.2321-

2333.
3 Mitharwal S.M., YaddanapudiS., Epidemiologic survey ICU-acquired infectionand
Bhardwaj N., Gautam V., Biswal M., outcomes

YaddanapudiL.(2016) Intensive care
unit-acquired infections in a tertiary care
hospital: An epidemiologic survey and
influence on patientoutcomes. American
Journal of Infection Control, vol. 44, no
7,pp.ell3—e117.

4 AragE., Kaya S.,ParlakE., Biiyiiktuna | Multicenter point-prevalence | 1CU infectionepidemiology
S.A., BaranA.l., Akgiil F., GoklerM.E., | study
Aksoz S.,Sagmak Tartar A., Tekin R.,
Yildiz Y., GlinayE. (2019) Evaluation
of infections in intensive care units: A
multicentre point-prevalence study
[Yogun bakim {initelerindeki
enfeksiyonlarin degerlendirilmesi: cok
merkezlinokta prevalans ¢alismasi].
MikrobiyolojiBulteni, vol.53,n0 4, pp.
364-373.

5 CampoL.K.C.,RemonA.R.(2025) Cross-sectional KAP study Knowledge and nursing practice
Knowledge and practices of nurses on
the preventionand control of healthcare-
acquiredinfectionsin a private tertiary
hospitalin Baguio City. Acta Medica
Philippina,vol.59,no 3, pp.92-103.

6 lliyasu G., Dayyab F.M.,Habib Z.G.et | Cross-sectional KAP study Knowledge andinfection-
al. (2016) Knowledgeand practices of control practice

infection controlamong healthcare
workersin a tertiary referral centerin
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North-Western Nigeria. Annals of
African Medicine, vol. 15,n01,pp. 34—
40.

ChangN.N., Schweizer M.L., Reisinger
H.S.,Jones M., Chrischilles E., Chorazy
M., Huskins W.C.,Herwaldt L. (2022)
The impact of workload onhand hygiene
compliance: Is 100% compliance
achievable? Infection Controland
Hospital Epidemiology, vol.43,n0 9,
pp.1259-1261.

Observational workload study

Workloadandhand hygiene

Stimpfel AW., Sloane D.M., Aiken L H.
(2013) The longer theshifts for hospital
nurses, the higher the levels of burnout
and patientdissatisfaction. Health
Affairs,vol.32,n0 2, pp. 250-258.

Observational workforce
study

Shift durationand organizational
burden

VidermanD.,Khamzina Y., Kaligozhin
Z., Khudaibergenova M., Zhumadilov
A., CrapeB., Azizan A.(2018) An
observational case study of hospital-
associated infections in a critical care
unit in Astana, Kazakhstan.
Antimicrobial Resistance and Infection
Control,vol.7,p.57.

Observational case study

Kazakhstan |CU epidemiology

10

Semenova Y., Yessmagambetova A.,
AkhmetovaZ.,SmagulM.,
Zharylkassynova A., Aubakirova B.,
Soiak K., Kosherova Z., Aimurziyeva
A., Makalkina L.etal. (2024) Point-
prevalencesurvey of antimicrobial use
and healthcare-associated infections in
fouracutecarehospitals in Kazakhstan.
Antibiotics,vol. 13,n010,p.981.

Point-prevalence survey

KazakhstanHAI and
antimicrobial use

11

Khatrawi E.M. etal. (2023) Evaluating
the knowledge, attitudes, and practices
of healthcare workers regarding high-
risk nosocomial infections: A global
cross-sectional study. Health Science
Reports,vol.6,n0 9, p.e1559.

Global cross-sectional study

Knowledge, attitudes and
practices

12

Desta M. etal. (2018) Knowledge,
practice and associated factors of
infection preventionamong healthcare
workers in Debre Markos referral
hospital, Northwest Ethiopia. BMC
Health Services Research, vol.18,no 1,
p. 465.

Facility-based cross-sectional
study

Knowledge and practice

13

Olatade M.J.,RM R.,,RPHNE B.N.S.
(2021) Knowledge and preventive
practices of nosocomial infections
among health workers in two selected
tertiary hospitals in Ogun State.
International Journal of Caring Sciences,
vol.14,no01,p. 174.

Cross-sectional KAP study

Knowledge and prevention
practice

14

Goyal M., Chaudhry D. (2019) Impact of

Educational intervention study

Trainingandknowledge
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educationalandtraining programs on
knowledge of healthcare students
regardingnosocomial infections,
standard precautions and hand hygiene:
Astudy at atertiary care hospital. Indian
Journal of Critical Care Medicine, vol.
23,n05,p.227.

15

Fortunka K. etal. (2024) Knowledge and
training needs in nosocomial infection
among hospital staffin the City of
Kielce, Poland: A cross-sectional study.
Journal of Nursing Management, vol.
2024,n01,p.9243232.

Cross-sectional study

Knowledge andtraining needs

16

Garba M.B.,Uche L.B. (2019)
Knowledge, attitude, and practice of
handwashingamong healthcare workers
in a tertiary healthfacility in northwest
Nigeria. Journal of Medicine in the
Tropics,vol.21,n0 2, pp. 73-80.

Cross-sectional KAP study

Hand hygiene knowledge and
practice

17

Gwarzo G.D. (2018) Hand hygiene
practice among healthcare workers in a
public hospital in North-Western
Nigeria. Nigerian Journal of Basic and
Clinical Sciences, vol. 15,n0 2, pp. 109—
113.

Observational study

Handhygiene practice

18

AdegboyeM.B.etal.(2018)
Knowledge, awareness and practice of
infection control by health care workers
in the intensivecareunits ofa tertiary
hospital in Nigeria. African Health
Sciences,vol.18,no1,p.72.

Cross-sectional ICU study

Knowledge and infection-
controlpractice

19

Geberemariyam B.S., Donka G.M.,
Wordofa B. (2018) Assessment of
knowledge and practices of healthcare
workers towards infection prevention
and associated factors in healthcare
facilities of West Arsi District, Southeast
Ethiopia: Afacility-based cross-sectional
study. Archives of Public Health, vol.
76,n01,p.69.

Facility-based cross-sectional
study

Knowledge andassociated
factors

20

ZhouJ.,Chen S.(2022) Knowledge,
attitudes, and practices of NICU doctors
and nurses toward prevention and
control of nosocomial infection with
multidrug-resistantorganisms. Frontiers
in Pediatrics, vol. 10,p.817030.

Cross-sectional NICU study

Knowledge, attitudesand
practices

21

Khan H.A., BaigF.K.,MehboobR.
(2017) Nosocomial infections:
Epidemiology, prevention, controland
surveillance. Asian Pacific Journal of
Tropical Biomedicine, vol. 7,no 5, pp.
478-482.

Narrativereview

HAI epidemiologyand
prevention

22

Amedy O.S.,NagshbandiV.A., Saido
G.A. (2023) Association between nurse

Cross-sectional study

Workloadandcompliance

47
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compliance andworkload regarding
patientsafety: Across-sectional study.
Advances in Bioresearch,vol.14,n05,
pp.168-179.

23

Scheithauer S., Batzer B., Dangel M.,
PasswegJ., Widmer A. (2017) Workload
even affects hand hygienein a highly
trained and well-sta ffed setting: A
prospective 365/7/24 observational
study. Journal of Hospital Infection, vol.
97,n01,pp.11-16.

Prospectiveelectronic
observational study

Workloadandhand hygiene

24

AlmutairiA.G.A. etal. (2024)
Evaluating infection control compliance
during high-patient-load periods in
emergency departments: Amixed-
methods study. Cultura: International
Journal of Philosophy of Culture and
Axiology, vol.21,n0 2s,pp.13-23.

Mixed-methods study

High patientloadand
compliance

25

Tiara N.etal. (2024) Workload and
universal precautions complianceamong
health workers in emergency rooms.
Indonesia Jurnal Perawat, vol. 9,no 2,
pp.1-11.

Cross-sectional study

Workloadand standard
precautions

26

BrooksS.K.etal.(2021) Factors
affecting healthcare workers’
compliance with socialand behavioural
infection control measures during
emerging infectious disease outbreaks:
rapid evidencereview. BMJ Open, vol.
11,n08,p.e049857.

Rapid evidence review

Organizationaland behavioral
barriers

27

Mitchell B.G. etal. (2018) Hospital
staffingand healthcare-associated
infections: A systematic review of the
literature. The Joint Commission Journal
on Quality and Patient Safety, vol. 44, no
10, pp.613-622.

Systematic review

Staffingand HAI

28

Shin S., Park J.H.,Bae S.H. (2019)
Nurse staffingand hospital-acquired
conditions: A systematic review. Journal
of Clinical Nursing, vol. 28,n0 23-24,
pp.4264-4275.

Systematic review

Staffingand hospital-acquired
conditions

29

AlanaziF.K.etal. (2023) Healthcare-
associated infections in adult intensive
care units: Amultisource study
examiningnurses’ sa fety attitudes,
quality of care, missed care, and nurse
staffing. Intensiveand Critical Care
Nursing, vol. 78, p. 103480.

Multisource observational
study

Staffing, missed care and HAI

30

ShangJ.etal. (2019) Nurse staffingand
healthcare-associated infection: Unit-
levelanalysis. JONA: The Journal of
Nursing Administration,vol.49,no 5,
pp.260-265.

Unit-level observational study

Staffingand HAI

48
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31

Sardo P.M.G.etal. (2023) Nursing
workloadassessment in an intensive care
unit: Aretrospective observational study
usingthe Nursing Activities Score.
Nursingin Critical Care,vol.28,n0 2,
pp.288-297.

Retrospective observational
study

Nursing Activities Score

32

Dauvergne J.E.etal. (2025) Workload
assessment using the Nursing Activities
Score in intensive care units: Nationwide
prospective observational study in
France. Intensiveand Critical Care
Nursing, vol.87,p. 103866.

Prospective multicenter
observational study

Nursing Activities Score

33

LiL., Zou X., Chen H. (2025) Workload
in ICU nurses: A systematic reviewand
meta-analysis of the Nursing Activities
Score. Intensive and Critical Care
Nursing, vol. 91, p.104086.

Systematic reviewand meta-
analysis

ICU nursingworkload

34

Oliveira A.C., Garcia P.C., Nogueira
L.S. (2016) Nursingworkloadand
occurrence ofadverse events in intensive
care: Asystematic review. Revista da
Escola de Enfermagem da USP, vol. 50,
pp.683-694.

Systematic review

Workloadandadverse events

35

RossP. etal. (2023) Nursingworkload
and patient-focused outcomes in
intensive care: A systematic review.
Nursingand Health Sciences, vol. 25, no
4,pp.497-515.

Systematic review

Workloadand patientoutcomes

36

Hessels AJ. etal. (2019) Impactof
infectious exposures and outbreaks on
nurse and infection preventionist
workload. American Journal of Infection
Control,vol.47,n0 6, pp.623-627.

Observational workload study

Outbreak-related workload

37

Weldetinsae A. etal. (2023) Adherence
to infectionpreventionand control
measures and risk of exposureamong
healthcareworkers: A cross-sectional
study fromthe early period of the
COVID-19 pandemic in Addis Ababa,
Ethiopia. Health Science Reports, vol. 6,
no6,p.el365.

Cross-sectional outbreak
study

Adherenceto infection-control
measures

38

LiR.J. etal. (2023) Aprospective
surveillance study of healthcare-
associated infections in an intensive care
unit from a tertiary care teaching hospital
from 2012-2019. Medicine, vol. 102, no
31,p.e34469.

Prospectivesurveillance study

ICUHAI epidemiology

39

Rosenthal V.D.etal. (2023) The impact
of healthcare-associated infectionson
mortality in ICU: A prospective study in
Asia, Africa, Eastern Europe, Latin
America, andthe Middle East. American
Journal of Infection Control, vol.51, no
6, pp.675-682.

Prospective multicountry
study

HAI and mortality

49
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40

Odoom A., DonkorE.S. (2025)
Prevalence of healthcare-acquired
infectionsamongadults in intensive care
units: A systematic reviewand meta-
analysis. Health Science Reports, vol. 8,
no7,p.e70939.

Systematic reviewand meta-
analysis

ICUHAI prevalence

41

BlotS. etal. (2022) Healthcare-
associated infections in adult intensive
care unit patients: Changes in
epidemiology, diagnosis, preventionand
contributions of new technologies.
Intensive and Critical Care Nursing, vol.
70,p.103227.

Narrativereview

ICUHAI epidemiology and
technology

42

Alhumaid S.etal. (2021) Knowledge of
infection preventionand controlamong
healthcareworkers andfactors
influencing compliance: A systematic
review. Antimicrobial Resistance and
InfectionControl,vol. 10,n0 1, p. 86.

Systematic review

Knowledge and compliance
factors

43

Al-QahtaniL.A.S.etal. (2025)
Enhancing healthcare worker safety:
Effective infection control strategies in
medical settings. TPM: Testing,
Psychometrics, Methodology in Applied
Psychology, vol.32,n0 S1, pp. 895-904.

Practice-oriented review

Infection-control strategies

44

Elseesy N.A.M.etal. (2023)
Compliance among registered nurses and
doctorsin critical care units: Challenges
affectingtheiradherenceto standard
precautions. Healthcare, vol. 11,n0 22,
p.2975.

Cross-sectional critical-care
study

Standard-precaution compliance

45

Alharbi AF. etal. (2024) Compliance
with health security protocols among
medical staffin intensive care units: A
comprehensive analysis. Cultura:
International Journal of Philosophy of
Culture and Axiology, vol.21,no 3s, pp.
164-181.

Observational/comprehensive
analysis

ICU protocol compliance

46

AlmenyanA.A., Albuduh A., Al-Abbas
F. (2021) Effectof nursing workload in

intensive care units. Cureus, vol. 13,no
1.

Narrativereview

ICU nursingworkload

47

JanssonM.M,, Syrjala H.P., Ala-Kokko
T.1.(2019) Association of nurse staffing
and nursingworkload with ventilator-
associated pneumonia and mortality: A
prospective, single-center cohort study.
Journal of Hospital Infection, vol. 101,
no 3, pp.257-263.

Prospective cohort study

Workload, staffing, VAP and
mortality

48

Bianco A.etal. (2018) Prospective
surveillance of healthcare-associated
infectionsand patterns of antimicrobial
resistanceof pathogensin an Italian
intensive care unit. Antimicrobial

Prospectivesurveillance study

HAI and antimicrobial
resistance
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Resistance and Infection Control, vol. 7,
nol,p.48.
49 ChangL.Y.etal.(2019) The Observational/economic study | Workload, quality and payment
relationship between nursingworkload,
quality of care, and nursing paymentin
intensive care units. Journal of Nursing
Research,vol.27,n01,p.e8.
Digcu_ssion_ _ This framework helps explain why apparently
Principal findings contradictory findings can coexist. A hospital
This  review identifies a  recurrent may report high knowledge and low
implementation gap in HAI prevention. compliance because the limiting factor is

Knowledge of infection-control principles is
important, but knowledge scores alone do not
describe the reliability of clinical practice. The
gap is most visible when self-reported
compliance is compared with direct
observation and when task density increases.
Educational interventions improve knowledge,
yet their effects are less stable when training is
not accompanied by supervision, feedback,
accessible supplies, and realistic workload.
Workload and staffing emerged as central
organizational factors. Their relevance was
supported by surveys, direct observations,
electronic monitoring, workload measures,
staffing analyses, and reviews. The
consistency across methods strengthens the
conclusion that excessive task demand can
reduce compliance. At the same time, most
studies were observational, and workload is
correlated with patient acuity and other
organizational variables. The evidence
therefore supports an association and a
plausible mechanism rather than a simple,
isolated causal effect.

Scientific contribution and interpretation
The contribution of this review lies in
integrating cognitive and organizational
evidence into a single implementation
pathway. Existing studies often ask whether
workers know infection-control requirements
or whether workload is associated with
outcomes. The combined analysis shows that
these questions are interdependent. Knowledge
defines what should be done; organizational
capacity determines whether it can be done
consistently; observed practice links both
domains to patient outcomes.

51

organizational. Another may have adequate
staffing but poor technique because cognitive
readiness or local norms are weak. A third
may improve after training because workload
is manageable and supplies are available. The
effect of any intervention therefore depends on
the weakest part of the local implementation
system.

The model also changes the interpretation of
non-compliance. Some lapses reflect
individual misunderstanding or unsafe habits
and  require  education, competency
assessment, or accountability. Others reflect
workload, interruptions, or unavailable
resources and require system redesign.
Treating all deviations as individual failure
risks producing repetitive training without
correcting the conditions that make reliable
performance difficult.

Implications for practice and management
Infection-prevention programs should combine
educational and organizational measures.
Education should be recurrent, profession-
specific, and linked to observed practice rather
than limited to attendance or post-test scores.
Competency assessment should include correct
hand hygiene technique, aseptic procedures,
use of personal protective equipment, and
device-care bundles. Immediate feedback is
preferable to delayed aggregate reporting
because it connects the observation to the
clinical context.

Workload should be monitored with measures
that reflect patient acuity and task intensity.
Nurse-to-patient ratios alone may not capture
the burden of admissions, deterioration,
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isolation, or complex device care. The Nursing The included  publications  differed

Activities Score and local workload indicators
can support staffing decisions [31-33]. Units
should examine whether infection-prevention
tasks are disproportionately omitted during
peak periods and whether supplies are
positioned at the point of care.

Organizational support should include stable
access to hand-rub products and protective
equipment, clear local protocols, visible
leadership, non-punitive reporting of system
barriers, regular audit, and feedback. Data on
HAI, device utilization, compliance, staffing,
and missed care should bereviewedtogether.
Separate dashboards may obscure the
relationship between work conditions and
safety outcomes.

For Kazakhstan, implementation research
should accompany surveillance. Hospitals
need local evidence on how staffing models,
workload, training, resource availability, and
safety culture affect adherence. Such data
would allow infection-control strategies to
move beyond general recommendations and
address the specific constraints of individual
units.

Strengths and limitations

A strength of the review is the joint analysis of

cognitive  readiness and  organizational
capacity. The inclusion of studies using
different methods allowed comparison

between self-reported knowledge, observed
behavior, objective workload measures,
staffing data, and clinical outcomes. The
review also distinguishes between evidence of
association and evidence of causation and
provides a conceptual framework that can
guide local assessment and intervention
design.

The review has important limitations. It is a
structured narrative review rather than a
systematic review, and selection bias cannot
be excluded. Searches were limited to PubMed
and Google Scholar, which may have missed
relevant nursing, organizational,
psychological, or non-English literature
indexed elsewhere. Google Scholar searches
are less reproducible than searches in
bibliographic databases. Only publications
with assessable full text were included, which
may have introduced availability bias.
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substantially in design, populations, settings,
definitions, and measurement instruments.
Many studies were single-center and cross-
sectional. Knowledge and compliance were
frequently self-reported and may have been
overestimated. Direct observation is more
behaviorally informative but may itself alter
practice. Formal risk-of-bias scoring was not
applied across all designs, and the evidence
was synthesized qualitatively. Primary studies
and secondary reviews were considered
together, creating a possibility of overlapping
evidence; conclusions were therefore based on
recurring patterns rather than counts of
statistically independent datasets.
Organizational factors were not measured with
equal depth. Workload and staffing were more
commonly reported than leadership, safety
culture, supply-chain reliability, workflow
design, or team communication. Evidence
from Kazakhstan and Central Asia was
limited. These constraints reduce the precision
and local generalizability of the conclusions
and identify priorities for future research.
Conclusion

The prevention of healthcare-associated
infections depends on both cognitive readiness
and organizational capacity. Knowledge and
training are necessary, but they do notreliably
translate into practice when workload is
excessive, staffing is insufficient, supplies are
difficult to access, or organizational support is
weak. Across diverse settings, higher
workload and lower staffing were associated
with missed preventive care, poorer adherence
to standard precautions, and adverse patient
outcomes.

Infection-control strategies should therefore
combine recurrent competency-based
education with workload monitoring, adequate
staffing, point-of-care resources, audit and
feedback, and visible safety leadership. The
available evidence is heterogeneous and
predominantly observational; conclusions
should be interpreted as associations supported
by a plausible implementation pathway.
Prospective multicenter studies in Kazakhstan
are needed to link validated measures of
knowledge, observed practice, staffing,
workload, and HAI outcomes.
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Bxaaja aBTopoB:

Aunja AMMpKaHOBA: KOHIEIINS UCCIIe0BaHUS; PopMyITrupoBaHue Iiejn 0030pa; 0TOOp M aHAT U3
JUATEpATyphbl; CUCTEMAaTHU3alMs NaHHBIX; MOATOTOBKA IE€PBOHAYAJBbHOIO TEKCTA; CHUHTE3 U
MHTEpIIpeTalus pe3yJbTaToB.

Mapus JIakTHOHOBAa: METO0JIOTHUS; pa3paboTKa CTpATETMH MOKMCKA; CKPUHUHT U KpUTHUYECKast
OlleHKa ImyOiukanuii; ¢opManbHbI aHAIU3; MOATOTOBKA pa3ziesioB «MaTepuansl U METOAB U
«Pe3ynpTaTel»; pelakTHPOBAaHHUE.

Maiipam baiiMmypaToBa: METOI0JIOTHYECKOE PYKOBOJICTBO; IPOBEPKA MHTEPIPETALIMH; HAY YHOE
pelaKTUPOBaHUE; KPUTUYECKUM IEPECMOTP PYKOIIMCH U BHIBOIOB.

3aype ToObL10aeBa: aHanu3 JUTEpaTypbl; MNOATOTOBKA U IPEACTABIEHUE PE3YJIbTATOB;
BU3yaJIM3alusl; KIMHUYECKAasi MHTEPIPETALNs; OKOHUATEIbHOE PACCMOTPEHUE U YTBEPHKICHUE
PYKOIIUCH.

Kon¢uukTt nunTepecos — He 3asBiieH. J[aHHbII MaTepua He ObUI 3asBIIEH paHee, AJIsl My OJIMKa i u
B JPYTUX U31aHUSAX U HE HAXOJIUTCS HA pACCMOTPEHUU JPYTUMHU U3aTEIbCTBAMH.
PduHaHCHPOBaHMe — HE IPOBOIUIIOCK.

ABTOpJIapAbIH YJeci:

Auja OMip:kaHOBaA: 3epTTEY TYKBIPBIMAAMACHI; II0JIy MAaKCaThIH KAJBIITACTHIPY ; d1e0ueTTepai
IpIKTey JKoHE TaJl1ay; AepeKTep i )KyHeney; OacTankpl MOTIHAL JalbIHAY ; HOTHXKENIEPl CHHTE3eY
’KOHE TYCIHIIpPY.

Mapus JlakTHOHOBA: o/licHaMa; 13/1ey CTpaTETHACHIH 931pJiey; JKapHsIaHbIMAAP/bI IPIKTEY JKOHE
ChIHM Oaranay; popMaapl Tanaay; «MaTtepuangap MeH oaicTepy» xoHe « Hotmwkenep» 6emimaepin
NabIHAAY ; pEAaKIUsIIAY.

Maiipam bajimypaToBa: ojicHaMaJIbIK >KETEKIIUIIK; HMHTEPIpEeTalUsIHbl TEKCepy; FbUIBIMU
penakuusay; Kojikazoa MeH KOPBITBIHABUIAPAbI CHIHY KaiiTa Kapay.

3aype ToObL16aeBa: oiebuerTepai Tanaay; HOTHXKeNIep/i JalbIHIay )KOHE YChIHY ; BU3yaIM3allus;
KJIIMHUKAJIBIK MHTEPIIPETAIs; KOJKa30aHbl COHFBI Kapay oHe OCKITYy.

Myanesiep KaKThIFbICHI: ABTOpJIap MYIJENIEP KaKTHIFBICHIHBIH KOK €KeHIH MaTiMaeial. OChI
KoJDka30a OypeiH Oacka OackuIbIMIap/a kapuslaHOaraH, )KapuslayFa YChIHbIIIMaraH KoHE Ka3ipri
yaKpITTa 6acka )KypHaJAblH HeMece OacTiaHbIH KapaybIHIa eMec.

Kapaxblaanasipy: 3epTTeyai )Kyprizyre ChIpTKbI KapKbUIAaHABIPY TaPTHUIFAH KOK.

Information about the authors:

Aida Amirzhanova — senior Lecturer at the Department of Surgery with courses in Anesthesiology
and Intensive Care, Kazakhstan-Russian Medical University; anesthesiologist, Department of
Anesthesiology and Resuscitation, Central City Clinical Hospital. Tel.: +7 701 555 6570; e-mail:
aidaanestl@mail.ru; ORCID: https://orcid.org/0009-0008-2072-5064.

Mariya Laktionova — obstetrician-gynecologist, LLP “LS Clinic. Tel.: +7 705 758 0232; e-mail:
mariya070692@gmail.com; ORCID: https://orcid.org/0000-0002-9435-8841; Scopus Author ID:
58917684000.

Mairash Baimuratova — PhD in Medicine, Associate Professor, Kazakhstan Medical University
“KSPH”. Tel.: +7 705 830 1007; e-mail: mairash@list.ru; ORCID: https://orcid.org/0000-0003-
0219-7874.

Zaure Tobylbayeva — MD, anesthesiologist, Corporate Fund “University Medical Center (UMC)”,
Department of Anesthesiology and Intensive Care. Tel.. +7 747 467 0528; e-mail:
zs.tobylbayeva@gmail.com; ORCID: https://orcid.org/0000-0002-9047-8598.

Caenenusi 00 aBTopax:
Aunna AMHUpKaHOBa — CTapIIUi MpenoaaBaTeb Kadeapbl XUPYPruu ¢ KypcaMH aHECTE3HOJIOTHHU U
peannmMarosoruu Kazaxcrancko-Poccuiickoro MetumHCKOro Y HUBEpCUTETa; Bpauy-aHECTE3HOM OT

56



4

JE—. OBLLWECTBEHHOE 31PABOOXPAHEHUE #1/2026
KSPH

otaeneHus anectesuosornu u peanumanuu ['KII va ITXB «llenTpanbHas ropoackas KITMHUYE CKA s
oonpHumay. Ten.: +7 701 555 6570; e-mail: aidaanestl @mail.ru; ORCID: https://orcid.org/0009-
0008-2072-5064.

Mapus JlaktnonoBa — Bpau, akymep-ruaekosor, TOO «LS Clinic». Ten.: +7 705 758 0232; e-mail:
mariya070692@gmail.com; ORCID: https://orcid.org/0000-0002-9435-8841; Scopus Author ID:
58917684000.

Maiipam bBaiimyparoBa — PhD B o0OmacT MeOWIMHBI, acCCOIMHMPOBAHHBIA Mpodeccop
Kazaxcranckoro meaunuHckoro yuuepcureta «BIIO3». Tem.: +7 705 830 1007; e-mail:
mairash@list.ru; ORCID: https://orcid.org/0000-0003-0219-7874.

3aype ToObuibaeBa — Bpau-aHecTesuosor, Kopnoparusubiii ¢poua «University Medical Center
(UMC)», oTaeieHre aHECTE3HOJIOTUN U UHTCHCUBHOU Tepanuu. Ten.: +7 747 467 0528; e-mail:
zs.tobylbayeva@gmail.com; ORCID: https://orcid.org/0000-0002-904 7-8598.

ABTOpJIap TypaJjbl MJliMeTTep:

Auna OwmipxkanHoBa — Kazakcran-Pecell MequImHa YHUBEPCHUTETIHIH aHECTE3HOJOTHS >KOHE
PEaHUMAaTOJIOTHs KypCTaphl 0ap Xupyprust kKadeIpachbIHbIH aFa OKBITYIIBICH ; «OpTaibIK KaJIadbIK
ki1uHuKaIbIK aypyxaHa» [IDKK KMK anectesnonorus sxoHe peaHUMalus 0eJIiMIIeCiHIH Adpirep-
agecrtesnosnorel.  Tem.: +7 701 555 6570; e-mail: aidaanestl@mail.ru; ORCID:
https://orcid.org/0009-0008-2072-5064.

Mapus Jlaktuonosa — gapirep, akyuep-runekosor, «LS Clinic» XKIIC. Ten.: +7 705 758 0232; e-
mail: mariya070692@gmail.com; ORCID: https://orcid.org/0000-0002-9435-8841; Scopus Author
ID: 58917684000.

Maiipam balimypatoBa — menununa canacbiaaarsl PhD, «KICXXM» Ka3zakcTanablk MeaulIHA
YHUBEPCHUTETIHIH KaybIMAAcThIpbuiraH mpodeccopsl. Tem.: +7 705 830 1007; e-mail:
mairash@list.ru; ORCID: https://orcid.org/0000-0003-0219-7874.

3aype ToOwmbaeBa — gopirep-anecresuonor, « University Medical Center (UMC)» kopropaTUBTiK

KOPBI, aHECTE3UOJIOTHs JKOHE KapKbIHIBI Tepamus Oemimmieci. Ten.: +7 747 467 0528; e-mail:
zs.tobylbayeva@gmail.com; ORCID: https://orcid.org/0000-0002-904 7-8598.

57



