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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Aim: To examine perceived professional competence
of nurses in Kazakhstan’s primary health care system and
identify organizational and workforce factors associated with
competence and collaboration.

Methods: Between April and June 2022, primary health care
nurses in urban and rural Kazakhstan completed a 64-item
questionnaire assessing perceived professional competence,
nurse—physician collaboration, availability of resources, and
preparedness for epidemic conditions. A context-specific
instrument was developed based on national PHC regulations
and COVID-19 protocols. Data were analyzed using descriptive
statistics, Spearman correlation, multiple linear regression, and
exploratory factor analysis.

Results: A total of 1,134 nurses participated, with 56.66%
holding technical or vocational qualifications. Most respondents
rated nurse-physician collaboration positively (80% "Yes").
Higher perceived competence was associated with preparedness
for pandemics, regulatory knowledge, and use of triage
algorithms. Three factors explained 65% of the variance:
organizational effectiveness, workforce characteristics, and
epidemic-related conditions.

Conclusions: Nurses’ perceived competence in Kazakhstan is
shaped by organizational readiness, particularly in rural areas.
Strengthening preparedness and regulatory literacy is key to
enhancing resilience in PHC.

Key words. Primary health care, nursing workforce,
perceived competence, collaboration, organizational readiness,
Kazakhstan.

Introduction.

Primary health care (PHC) represents the cornerstone of
Kazakhstan’s health system, delivering first-contact, continuous,
and preventive services alongside long-term management of
chronic conditions at the community level [1]. PHC services
are predominantly organized through outpatient polyclinics and
district facilities that integrate curative care with population-
oriented prevention programs [2,3]. Within this structure, nurses
constitute the largest professional group and play a critical role
in screening, health education, immunization, home-based
follow-up, and monitoring of noncommunicable diseases [4,5].
In rural and remote areas—where physician availability and
infrastructure are often constrained—nurses frequently function
as the first point of contact and provide essential continuity of
care for patients and families [1,3].
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In this study, the term “PHC nurses” refers to licensed
nurses employed in Kazakhstan’s PHC polyclinics and district
outpatient facilities who deliver direct patient care and preventive
services within multidisciplinary teams. This definition
reflects the prevailing workforce configuration, in which most
PHC nurses hold technical or vocational qualifications or
applied bachelor’s degrees and practice within a regulatory
framework that specifies preventive, clinical, and organizational
responsibilities [3,4]. While the scope of nursing practice has
expanded internationally through advanced education pathways
and enhanced professional autonomy, the extent to which such
models can be directly transferred to Kazakhstan remains
uncertain. Professional roles and decision-making authority are
shaped by local governance structures, workforce preparation,
and available resources [6-8].

International evidence indicates that strengthening the
PHC nursing workforce—through education, leadership
development, and effective interprofessional collaboration—
supports improved access, continuity, and quality of care,
particularly in chronic disease prevention and management
[1,6,8]. Global policy frameworks similarly emphasize nursing
and midwifery development as central to PHC strengthening
and progress toward universal health coverage [6]. However,
the applicability of this evidence depends on the availability of
country-specific data describing nurses’ perceived professional
functioning and the organizational conditions that enable or
constrain their practice. In the absence of such data, workforce
planning risks being guided by normative assumptions rather
than empirically grounded needs.

In Kazakhstan, PHC reforms have increasingly emphasized
multidisciplinary team-based care and a shift toward
community-level prevention and chronic disease management
[1,3]. Concurrently, persistent workforce challenges—including
uneven distribution of nursing staff, limited opportunities for
continuing and postgraduate education, and variability in
organizational support—may influence nurses’ capacity to
deliver consistent, person-centered care across settings [2,4,8].
Available reports and smaller studies suggest ongoing challenges
related to interprofessional communication, access to medicines
and equipment, and consistent implementation of standard
operating procedures (SOPs) and clinical guidelines—factors
plausibly associated with nurses’ perceived competence and
everyday performance in PHC practice [1,4,5]. Nevertheless,
the evidence base remains fragmented and largely program-
specific, limiting national-level insight [3].

30



Accordingly, a clear empirical gap persists: national-level
data on PHC nurses’ perceived professional performance and
its organizational and workforce determinants in Kazakhstan
are scarce. Addressing this gap is particularly important in rural
and resource-constrained contexts, where PHC nurses often
assume expanded responsibilities [1,8]. To address this gap,
we situate nurses’ perceived professional competence within
an organizational context relevant to health system resilience,
focusing on how structures and preparedness mechanisms may
enable or constrain frontline performance in routine and surge
conditions. Therefore, the aim of this study was to assess self-
reported professional performance among nurses working in
Kazakhstan’s PHC system and to examine organizational and
workforce factors associated with perceived competence and
effective collaborative practice.

Materials and Methods.

Study design and setting: A national, descriptive cross-
sectional study was conducted to examine self-reported
professional performance among nurses working in Kazakhstan’s
PHC system. In Kazakhstan, PHC services are delivered
predominantly through state-funded outpatient polyclinics that
provide first-contact, continuous, and preventive care, including
chronic disease management and population-oriented health
promotion. Data collection was carried out between April and
June 2022 and included nurses employed in both urban and
rural PHC polyclinics across the country.

Participants and recruitment: Eligible participants were
licensed nurses employed in PHC polyclinics who were directly
involved in patient care and preventive services at the time of the
study. Nurses working exclusively in inpatient hospital settings
or occupying administrative positions without direct patient
contact were excluded. A purposive recruitment strategy was
employed to achieve broad geographic coverage and inclusion
of nurses from diverse organizational contexts. Study invitations
were disseminated through regional health authorities, PHC
administrators, and professional nursing communication
channels. Participation was voluntary and anonymous, and
electronic informed consent was obtained prior to survey access.
A total of 1,134 PHC nurses completed the questionnaire and
were included in the final analysis, representing 11 regions and
one city of republican status across Kazakhstan. As invitations
were distributed through multiple overlapping channels, a
precise response rate could not be calculated.

Instrument development, piloting, and validation:
The data collection instrument was developed through a
structured, multi-stage process to ensure contextual relevance,
content validity, and feasibility for use in Kazakhstan’s PHC
system. Questionnaire development was conducted within
a national technical assignment focused on evaluating PHC
service effectiveness and workforce readiness under epidemic
conditions, including COVID-19.

Instrument construction was informed by national PHC
regulatory documents, standard operating procedures, epidemic
preparedness protocols, and methodological principles of the
AGREE framework. Expert input from PHC managers, nursing
methodologists, and health workforce specialists guided item
formulation. As a result, six structured questionnaires and
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one organizational assessment checklist were developed to
capture perspectives of key stakeholder groups within PHC
organizations.

A formal piloting and approbation phase was conducted
prior to the main study in September 2021 in one urban and
one rural PHC organization. The pilot included PHC managers,
nurses, physicians, and PHC service users, reflecting the multi-
actor nature of PHC service delivery. In total, 91 respondents
participated, including 24 nurses.

Both online self-administered and interviewer-assisted
formats were tested. Overall acceptability was high, with
no major comprehension difficulties among professional
respondents. Minor wording issues were identified in selected
epidemic-related items for service users, leading to targeted
simplification. Pilot findings informed final item refinement,
interviewer instructions, and data collection procedures.

The piloting process supported the face and content validity
of the instruments. Internal consistency of the perceived
professional competence scale was acceptable (Cronbach’s
alpha = 0.84). Based on these results, the instruments were
considered suitable for large-scale national implementation.

Measures: The final questionnaire comprised 64 items and
included sociodemographic and professional characteristics
(age, education level, total professional experience, and tenure
in PHC). The primary outcome—perceived professional
competence—was operationalized as a composite score
derived from multiple items assessing role clarity, clinical
responsibilities, preparedness for complex care situations, and
use of standardized procedures. Item responses were rated on
five-point Likert-type scales and aggregated by calculating
mean scores, with higher values indicating higher perceived
competence.

Additional domains assessed nurse—physician collaboration
and teamwork, availability of medicines, medical equipment
and transport, use of standard operating procedures and clinical
guidelines, readiness to work under epidemic or pandemic
conditions, and access to professional development and patient
education activities.

Data collection: The questionnaire was administered online
using the SurveyMonkey platform. Browser-based restrictions
were applied to reduce the likelihood of duplicate submissions.
No IP addresses or personal identifiers were collected or stored.
Survey data were downloaded in anonymized form and securely
stored on password-protected institutional servers accessible
only to the research team.

Statistical analysis: Statistical analyses were performed
using IBM SPSS Statistics 28. Descriptive statistics were used
to summarize participant characteristics and questionnaire
responses. Categorical variables were presented as frequencies
and percentages, while continuous variables were reported as
means, standard deviations, and confidence intervals (CIs) where
appropriate. This additional step allows for better assessment of
the accuracy of the estimates.

Bivariate associations between perceived professional
competence and organizational, workforce, and collaboration-
related variables were examined using Pearson’s chi-square
tests for categorical variables and Spearman’s rank correlation



coefficients for ordinal or non-normally distributed measures.
Spearman correlation was selected due to the ordinal nature of
several questionnaire items and the non-normal distribution of
selected scale scores. Additional pairwise comparisons were
conducted where appropriate to explore specific associations
between groups.

A multiple linear regression analysis was conducted to
identify organizational and professional factors independently
associated with perceived professional competence. All
candidate predictors (including demographic and organizational
variables) were entered simultaneously into the model to assess
their adjusted associations with the dependent variable —
perceived professional competence. Interaction terms between
key predictors were also explored to identify potential combined
effects.

Before interpreting the model, key assumptions of linear
regression were evaluated, including linearity, normality of
residuals, and multicollinearity. Multicollinearity was assessed
using variance inflation factors (VIF), with VIF values > 10
indicating potential issues with collinearity. No such issues were
found in the final model. Residual analysis was also conducted
to check for heteroscedasticity and outliers, and robust standard
errors were used to account for any violations.

Missing data were handled by excluding cases with missing
values on the variables included in the analysis. Sensitivity
analyses were conducted to ensure that results were not biased
due to the nature of the missing data.

All statistical tests were two-sided, and a p-value of <0.05 was
considered statistically significant.

Results.

A total of 1,134 primary health care (PHC) nurses from 11
regions and one city of republican status participated in the
survey. The demographic and professional characteristics of
the sample are presented in Table 1. Nearly half of respondents
were aged 1839 years (48.76%), while 47.16% were aged 40—
60 years; nurses older than 60 years accounted for 4.08% of the
sample.

Regarding educational background, 56.66% (n = 621) of
respondents held a technical or vocational nursing qualification,
37.14% (n = 407) had an applied bachelor’s degree, 5.29%
(n = 58) held an academic bachelor’s degree, and 0.91% (n =
10) reported a master’s degree. More than half of participants
(51.35%) reported over 10 years of experience in PHC. Nurses
from both rural and urban polyclinics were represented.

Multiple linear regression analysis was performed to identify
factors associated with perceived professional competence
among PHC nurses. The adjusted model explained 21.4% of
the variance in competence scores (R? = 0.214). As shown
in Table 2, higher perceived competence was significantly
associated with pandemic preparedness, knowledge of legal
and regulatory documents, and the use of infection-detection
or triage algorithms. SOP use and gender were not statistically
significant predictors of perceived professional competence.
Compared with nurses aged 18-39 years, those aged >60 years
demonstrated lower perceived competence scores; however,
this association should be interpreted with caution given the
relatively small proportion of respondents in this age group.

Table 1. Demographic and professional characteristics of PHC nurses (N = 1,134).

Characteristic Category
Age (years) 18-39
40-60
>60
Education Technical/vocational qualification

Applied bachelor’s degree
Academic bachelor’s degree
Master’s degree
Work setting Rural polyclinic
Urban polyclinic

PHC experience >10 years

N %
553 48.76
535 47.16
46 4.08
621 56.66
407 37.14
58 5.29
10 0.91
851 75.04
283 24.96
582 51.35

Table 2. Predictors of perceived professional competence among PHC nurses (multiple linear regression model).

Predictor B SE

Intercept 2.597 0.076
Pandemic preparedness 0.252 0.010
Knowledge of legal/regulatory documents 0.074 0.011
Use of infection-detection/triage algorithms 0.132 0.014
SOP use -0.001 0.006
Gender (female vs male) 0.045 0.029
Age 40-60 vs 18-39 -0.005 0.013
Age >60 vs 18-39 -0.158 0.041

Notes: Reference categories: male, age 18—39 years.

Standardized p t p-value
— 34.390 <0.001
0.350 24.587 <0.001
0.095 6.585 <0.001
0.136 9.718 <0.001
-0.001 -0.091 0.928
0.020 1.551 0.121
-0.006 -0.427 0.669
-0.051 -3.875 <0.001

B = unstandardized coefficient; Standardized = standardized coefficient.

Model fit: R? = 0.214.
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No statistically significant differences were observed for nurses
aged 40—60 years.

Perceptions of nurse—physician collaboration were generally
favourable. Eighty percent (80.00%) of respondents selected
“Yes,” and 16.30% selected “Almost yes,” indicating positive
interprofessional interaction (Figure 1).

Spearman’s rank correlation analysis indicated that age
was positively correlated with total years of professional
experience in PHC. Perceived effectiveness of nurse—physician
collaboration was positively correlated with self-reported
professional competence. Availability of medicines and medical
supplies was positively correlated with perceived organizational
functioning. No statistically significant association was observed
between length of employment in the current PHC organization
and perceived effectiveness of polyclinic management.

Figure 2 illustrates the proportion of variance explained by the
three factors extracted through principal component analysis
with Varimax rotation. The first factor, accounting for 29.6%
of the total variance, represents organizational effectiveness and
resource availability, indicating its dominant contribution to
the underlying structure of perceived professional competence.
The second factor explains 13.6% of the variance and
reflects workforce experience characteristics, while the third
factor also accounts for 13.6% of the variance and captures
epidemic-related working conditions. Collectively, the
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Figure 1. Perceptions of nurse-physician collaboration among PHC
nurses (N = 1,134).

Explained variance (%)

Factor 2 Factor 3

Factor 1

Figure 2. Percentage of variance explained by the three extracted
factors (principal component analysis with Varimax rotation).
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three-factor solution explains 56.8% of the total variance in
organizational and performance-related indicators, supporting
the multidimensional nature of professional competence in
primary health care settings.

Exploratory factor analysis using principal component
extraction with Varimax rotation identified three underlying
factors representing organizational effectiveness and resource
availability, workforce experience characteristics, and
epidemic-related working conditions. The rotated factor loading
matrix (Table 3) demonstrates that items related to management
effectiveness, availability of medicines and equipment, and
patient flow organization loaded primarily on the organizational
effectiveness factor, while the use of infection-detection
algorithms and rapid response to infectious cases loaded on the
epidemic-related working conditions factor, and professional
development and guideline awareness contributed to the
workforce experience factor.

Discussion.

This national survey advances current understanding of PHC
nursing by examining how perceived professional competence
is shaped within a transitional health system undergoing
organizational and workforce transformation in Kazakhstan
[1-3]. Rather than being driven primarily by demographic
or experience-related characteristics, perceived competence
among PHC nurses in Kazakhstan appears to be closely
associated with organizational readiness and preparedness-
related conditions. This finding underscores the centrality of
system-level environments in shaping everyday PHC nursing
practice, consistent with global PHC and workforce frameworks
[1,6,9] and comparative system indicators used for workforce
planning [8].

Importantly, perceived professional competence in this
study should not be interpreted solely as an individual self-
assessment or a direct proxy for objectively measured clinical
performance. Instead, it may be conceptualized as a functional
manifestation of frontline health system resilience. In PHC
settings, nurses’ perceptions of competence reflect the extent
to which organizational structures enable safe, coordinated, and
adaptive practice under both routine and non-routine conditions.
This interpretation aligns with contemporary health services
research, which conceptualizes professional functioning as
a system-embedded phenomenon rather than an exclusively
individual attribute [1,3,6].

From this perspective, organizational readiness—including
preparedness training, regulatory clarity, and access to
standardized clinical pathways—acts as a structural buffer
that stabilizes individual performance in the face of system-
level stressors [1,9]. Such buffers reduce reliance on individual
coping mechanisms and instead embed professional functioning
within supportive organizational environments. This distinction
is important because coping-centered explanations (common
in nursing education and workforce literature) may describe
individual responses to stress but do not substitute for structural
solutions [10]. In health systems exposed to resource variability,
epidemiological shocks, or ongoing reform, these structural
supports are central to maintaining consistent frontline
performance [1,9,11].



Table 3. Rotated factor loading matrix (PCA with Varimax rotation).

Item (question) Code Factor 1 Factor 2 Factor 3 h?

In your opinion, dz?es 'the management of the polyclinic effectively 40010 0.612 0.447
manage the organization?

Is yourpolycltm.c sufficiently suppl}ed with medicines and medical 40015 0.737 0.577
products for patients under dynamic follow-up?

In your opinion, does the current practice of supplying medicines

and medical products enable adequate patient care in your q0018 0.772 0.678
polyclinic?

In your opinion, d?es yourpo'lyclmzc. have sujﬁczent equipment to 40019 0.762 0.655
provide high-quality preventive services to patients?

In your opinion, d?es your pol)fclmlc have sgﬁ?ctent equipment to 40020 0.750 0.630
provide high-quality therapeutic care to patients?

In your opinion, does the existing provision of equipment and

transport enable readiness to work under emergency or epidemic  q0024 0.654 0.571
conditions?

In your opinion, is patzen.tf'low management and regulation well 40030 0.473 0.506 0511
organized in your polyclinic?

In your opinion, does. the current rrfafzagement and (‘)rgamza{wf? of 0.547 0.485 0.598
health care delivery in your polyclinic ensure effective functioning?

In your organization, is an individual professional development

plan developed for each employee, including yourself? 90034 0.464 0455
You an.d other nurses in yourp.o{yclzm.c reg.ul.arly attend cgntmumg 40035 0551 0.400
education courses and/or participate in trainings and seminars.

You are informed about national nursing clinical guidelines

adopted in the Republic of Kazakhstan and use them in your q0036 0.479 0.519 0.510
practice.

In your opinion, does the current staffing capacity of your

organization ensure readiness to work during the COVID-19 q0014 0.712 0.595
pandemic?

You use clear algorithms for identifying infectious patients. q0027 0.794 0.656
{n your opinion, do polyclinic slaﬁfresp<)ndpr0{nptly to the 40028 0.661 0.578
identification of a contact case or infectious patient?

Is the separation of flows of healthy and ill patients organized in 40031 0.788 0.655

your polyclinic?

Notes: Loadings <0.40 are suppressed (left blank). Extraction method: principal components analysis. Rotation method: Varimax with Kaiser
normalization. Missing data were handled using listwise deletion. Sampling adequacy was excellent (Kaiser—Meyer—Olkin measure, KMO =
0.938). Bartlett’s test of sphericity was statistically significant (x> = 28,049.33, p <0.001). The three-factor solution explained 56.8% of the total
variance (Factor 1 = 29.6%, Factor 2 = 13.6%, Factor 3 = 13.6%). Each item loaded primarily on a single factor, with minimal cross-loadings,

supporting the interpretability of the factor structure.

Interpretations in this section are limited to self-reported
perceived professional competence, which constitutes the study
outcome, and should not be conflated with objectively measured
clinical performance. Nevertheless, self-perceived competence
remains a meaningful indicator of nurses’ confidence in fulfilling
professional roles within existing organizational constraints
and has been widely used in workforce and organizational
research to capture dimensions of role clarity, preparedness, and
professional agency [6,8].

The present findings support this interpretation, as higher
perceived competence was associated primarily with
preparedness for epidemic or pandemic conditions, regulatory
literacy, and the use of structured infection-detection or triage
algorithms, rather than with demographic characteristics. This
pattern suggests that competence in PHC nursing operates as
a context-dependent construct, emerging from the interaction
between individual roles and system-level conditions [1,9]. Recent
international literature similarly emphasizes that preparedness
training, clarity of regulatory frameworks, and access to operational
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guidance are critical for sustaining frontline nursing performance in
primary care—particularly in systems facing recurrent public health
shocks and organizational constraints [1,6,9,11]. The consistency
between the present findings and this literature reinforces the
interpretation of organizational readiness as a key component of
resilient PHC nursing practice [1,9].

Given that data collection occurred during the COVID-19
period, preparedness-related perceptions may partly reflect
heightened situational salience rather than stable long-
term system characteristics [4]. Nonetheless, the observed
associations highlight preparedness-related capacities as
salient organizational resources during periods of systemic
stress. Evidence from the post-pandemic period suggests
that capacities strengthened during COVID-19—such as
protocol standardization, rapid training mechanisms, and
interprofessional coordination—remain relevant for broader
health system resilience beyond pandemic contexts [9,11].

Interprofessional collaboration, particularly nurse—physician
interaction, also emerged as an important organizational



correlate of perceived professional competence. The favorable
assessments of collaboration and its positive association with
competence suggest that effective teamwork functions as an
enabling organizational context for confident and coordinated
PHC nursing practice [1,3]. This is consistent with broader
literature emphasizing continuing professional development
(CPD) and team-based learning as mechanisms that strengthen
collaborative performance and role clarity in practice settings
[12]. In addition, nursing contributions to improving access
and continuity in PHC—especially in underserved or remote
populations—have been documented internationally, supporting
the plausibility that collaboration and system supports are
particularly consequential where resources are constrained [13].

Within the present cross-sectional design, interprofessional
collaboration should be interpreted as a contextual organizational
condition associated with perceived competence rather than
as an independent explanatory or causal factor. Notably, the
association between collaboration and perceived competence
persisted after accounting for demographic and experience-
related variables, underscoring its organizational rather than
individual nature. This aligns with evidence suggesting that
collaboration in PHC is shaped by organizational culture,
leadership practices, and institutional support mechanisms
[1,2], and by policy levers that influence roles, autonomy, and
implementation pathways in primary care nursing [7].

Although the regression model explained a modest proportion
of variance in perceived professional competence, this
magnitude is consistent with findings from studies conducted in
complex health service environments. Professional functioning
in PHC is influenced by multiple interacting organizational,
contextual, and situational factors, and is rarely determined by
single predictors [1,9]. From a workforce policy standpoint,
this reinforces the need to avoid “single-lever” solutions and
instead combine staffing, education, organizational supports,
and governance reforms [8,1,6,9]. Critically, decades of
international evidence indicate that staffing and education are
associated with patient outcomes and system performance,
underscoring why workforce planning should be grounded in
empirical data rather than normative expectations [14].

The exploratory factor analysis further supports this
interpretation by identifying three interrelated dimensions
underlying nurses’ work environments: organizational
effectiveness and resource availability, workforce experience
characteristics, and epidemic-related working conditions. Rather
than representing discrete domains, these factors illustrate how
structural capacity, accumulated professional experience, and
situational pressures jointly shape the conditions under which
PHC nursing practice occurs [1,9]. Kazakhstan-specific policy
and system analyses likewise emphasize that organizational
culture and management structures are pivotal for the future
development of nursing services [2], while regional evidence
highlights nursing and midwifery as key levers for resilience
in Central Asia [3]. National data on nurses’ roles in chronic
disease prevention further support the relevance of examining
system supports that enable consistent implementation of
preventive and monitoring activities within PHC [5].

Methodologically, because the study relies on self-report and
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a survey approach, reporting and interpretation should account
for common limitations such as social desirability and non-
response bias. Where the instrument was administered online,
transparency consistent with established e-survey reporting
standards (e.g., CHERRIES) is important for appraisal of
survey quality and potential bias [15]. These limitations do not
invalidate the findings, but they constrain causal interpretation
and emphasize the need for complementary approaches (e.g.,
objective performance indicators, audits, or mixed-methods
triangulation) in future work [1,9].

Finally, the implications of this work align with current national
and international priorities for strengthening nursing capacity
through education, leadership, and professional development
[4,6]. In Kazakhstan, ongoing reforms in master’s and PhD-
level nursing education and research infrastructure are explicitly
designed to enable a more evidence-informed nursing workforce
and should be viewed as part of the system-level conditions that
can strengthen perceived and actual professional functioning in
PHC [16,17]. Against the backdrop of global nurse shortages
and workforce pressures, investing in such capacity-building is
consistently emphasized across international reports and policy
analyses [4,9,18,19]. Taken together, these findings indicate
that perceived professional competence among PHC nurses
in Kazakhstan is embedded within a broader organizational
and systemic context: competence appears shaped not only by
individual knowledge or experience, but by the extent to which
health systems provide clear regulatory guidance, support
interprofessional collaboration, and enable preparedness for
complex and unpredictable care demands [1,6,9].

Implications for Public Health Nursing.

The findings highlight the importance of organizational
supports and preparedness-related competencies in shaping
nurses' perceived professional performance in PHC. Approaches
that prioritize preparedness training, regulatory literacy, and
interprofessional collaboration can improve nursing practice,
particularly in rural and resource-constrained environments.
These supports help ensure consistent and resilient practice by
reducing reliance on individual coping mechanisms.

In rural and low-resource settings, organizational capacity—
such as training, clear regulations, and standardized protocols—
directly impacts frontline performance. Strengthening these
supports will enhance the resilience of PHC systems and
improve overall care quality.

Integrating preparedness and collaboration into policy
development is essential to empower nurses and ensure high-
quality care, especially during health crises or pandemics.

Conclusion.

This study provides a large-scale national assessment of
perceived professional competence among nurses working in
Kazakhstan’s primary health care (PHC) system and identifies
key organizational and workforce-related factors associated
with professional functioning. The findings emphasize that
perceived competence in PHC nursing is predominantly
shaped by system-level conditions—particularly organizational
readiness, regulatory literacy, preparedness for complex care
contexts, and interprofessional collaboration—rather than by
demographic characteristics alone.



The results underscore that organizational supports—including
clear regulatory frameworks, preparedness training, and access
to standardized clinical pathways—are central to nurses’
perceived ability to perform their professional roles. These
findings highlight the critical importance of strengthening both
structural and regulatory environments within PHC settings.
This is especially vital in resource-constrained contexts, where
the capacity and clarity of organizational roles significantly
influence the consistency and effectiveness of frontline service
delivery.

Given the findings, PHC workforce development in Kazakhstan
should not only focus on individual training but also integrate
organizational levers, including clearer implementation-oriented
regulatory guidance and routine interprofessional coordination
mechanisms. This dual approach will support the development
of a resilient and adaptive workforce capable of responding to
both routine and emergency health needs.

Although based on self-reported measures and a cross-sectional
design, the results provide valuable empirical evidence from a
geographically diverse national sample. This study adds to the
growing body of evidence supporting the idea that professional
competence in PHC is best understood as a system-embedded
phenomenon, shaped by both individual capabilities and the
organizational and systemic context. These findings underscore
the importance of organizational readiness as a key component
of resilient and effective primary health care, contributing to the
evolving understanding of workforce dynamics in transitional
health systems.

Limitations.

This study has several limitations that should be considered
when interpreting the findings. First, the analysis relied on self-
reported measures of perceived professional competence and
organizational conditions, which may be subject to reporting and
social desirability bias. Second, the cross-sectional design does
not allow for causal inference, and the observed associations
should be interpreted as correlational.

Third, although the regression model explained a meaningful
proportion of variance in perceived professional competence (R?
=0.214), a substantial share of variability remained unexplained.
This likely reflects the influence of unmeasured factors that were
not captured in the present survey. Such factors may include
individual motivation, leadership style, organizational culture,
workload intensity, job satisfaction, burnout, and informal team
dynamics, all of which have been shown in previous research to
shape professional functioning in primary health care settings.
The absence of these psychosocial and leadership-related
variables may have limited the explanatory power of the model.

Finally, the study was conducted within the context of
Kazakhstan’s primary health care system, which is undergoing
organizational and workforce transformation. While the large
national sample enhances internal validity, caution is warranted
when generalizing the findings to health systems with different
institutional and regulatory contexts.
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AHHOTALIMA.

Heas: OTrueHATH BOCIPHHUMACMYIO TPOQPECCHOHATBHYIO
KOMITETEHTHOCTh MEJCECTEP B CHCTEME IEPBHUYHOM MEINKO-
caauraproit momomu (IIMCII) Kazaxcrama u ompenenuTh
OpraHM3allIOHHBIE W KaJpoBbIC (DAKTOPBI, CBA3aHHBIE C
KOMIETEHTHOCTBIO U 3((EKTUBHBIM MEXIPO(hecCHOHATEHBIM
COTPYJHHIECCTBOM.

Metoasl: B mepmony c ampens mo wuioHb 2022 roma
MEIUIUHCKUE  CECTPbl IMEPBUYHOM  MEIUKO-CAHUTAPHOU
rmoMomiy, paboTaromye B TOPOJCKHX U CEIbCKUX PErHOHAaX
Kazaxcrana, 3armomHHIN aHKETY U3 64 ITyHKTOB, OLCHUBAIOILYIO
BOCIIPHHIMAEMyI0  MPO(ECCHOHANBHYI0  KOMIETEHTHOCTD,
COTPYIHUYECTBO MEXIY MEIULUHCKON cecTpOoM M BpadyoM,
JOCTYITHOCTh PECYpPCOB M TOTOBHOCTh K JMHICMHYECKUM
ycrmoBusaM. [yl TaHHOTO WCCIenoBaHWsS ObIT pa3paboTaH
KOHTEKCTHO-OPHEHTHPOBAHHBIII ~MHCTPYMEHT Ha  OCHOBE
HaIMoOHANBHBIX ~ permamMeHToB IIMCII  w  mpoTOKOJIOB
COVID-19. Anann3 JaHHBIX MPOBOIWIICSA C HCIOIB30BAHUEM
OITMCATENIPHOM  CTATHCTHKH, KOPPEIALMHMOHHOTO  aHAIN3a
CrmpMeHa, MHOXXECTBEHHOW IMHEWHOW  perpeccMu U
9KCIIOPATOPHOTO (haKTOPHOTO aHATIH3A.

PesyabsTaThl: B uccmemoBanmm mnpuHsim ydactue 1 134
MEJICECTPBI, U3 KOTOPHIX 56,66% WMenn TEeXHWIECKOE HWIIH
mpogeccuoHaTbHOE 00pa3oBaHue. BONBIMHCTBO pECTIOHIEHTOB
MOJIOKUTETBHO OIECHWIN COTPYIHHYECTBO MEACECTpa-Bpad
(80% «/1a»). bonee BeICOKast BOCIpHHUMAaeMast KOMIIETCHTHOCTh
ObTa CBsI3aHA C TOTOBHOCTBIO K MAHAEMHUSIM, 3HAHHEM
HOPMAaTHBHBIX JOKYMEHTOB W HCIIOJIb30BAaHHEM aJTOPHUTMOB
Tpuaxka. Tpu ¢akTopa oOBsicHsIM 65% o0OmEeH auCTIepCHH:
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OpraHu3aluoHHas 3G (HeKTUBHOCTD, XapaKTePUCTUKU pabodero
OIIBITA U PMHUJEMHYECKUE YCIOBHSL.

3akyIl0ueHHUA: Bocnpusitue npodeccroHaNbHOH
KOMIIETeHTHOCTH Mejcectep B Kasaxcrane dopmupyercs Ha
OCHOBE OpraHH3aIlMOHHOM I'OTOBHOCTH, OCOOEHHO B CEJILCKUX
paiioHax. YcuiaeHre FOTOBHOCTH ¥ HOPMAaTUBHOM TPaMOTHOCTU
BaXXKHO JUIs1 moBbIeHus ycroinunsoctu [IMCIL.

Kunrouessie ci1oBa: [lepBruuHas MeIMKO-CaHUTapHAs IOMOLID,
MEIUIUHCKHE CECTPBl, BOCIPUHUMAaeMas KOMIIETEHTHOCTb,
COTPYAHHYECTBO, OpraHU3allMOHHAS FOTOBHOCTD, KazaxcraH.
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