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Abstract

Relevance: The COVID-19 pandemic exposed organizational weaknesses in health systems, disrupting
workforce capacity, hospital services, supply chains, and routine care. Lessons from these disruptions may
inform preparedness for future public health emergencies in Kazakhstan.

Objective: To synthesize evidence on the organizational consequences of COVID-19, distinguish emer-
gency adaptations from persistent gaps, and consider the applicability of international preparedness lessons
to Kazakhstan.

Methods: The main evidence base comprised journal publications first published between 1 January
2020 and 26 May 2026 that addressed organizational consequences of COVID-19 or health-system pre-
paredness and resilience. Citation searching, targeted searches, and institutional reports supplemented the
database searches. The review drew on 90 publications, including three conference abstracts, and five addi-
tional institutional reports. Findings were synthesized by thematic domain.

Results: A meta-analysis estimated burnout prevalence among healthcare workers at 52 % (95 % CI 40-
63 %). Burnout was associated with intention to leave, whereas actual workforce departures were reported
mainly in national surveys. A global modelling study projected that 28.4 million elective operations would
be cancelled or postponed during 12 weeks of peak disruption in 2020. Supply-chain studies identified con-
centrated manufacturing, low contingency stocks, and limited supply-chain knowledge as potential contrib-
utors to shortages. Organizations adapted through staff redeployment, bed conversion, centralized supply
coordination, and telemedicine, but evidence on the long-term sustainability of these measures was limited.

Conclusion: The evidence supports considering workforce protection, surge-capacity planning, sup-
ply-chain diversification, and institutional learning within routine health-system operations. The com-
parative effectiveness and long-term sustainability of specific measures remain uncertain. Evidence from
Kazakhstan is limited, and proposed measures require local evaluation.

Keywords: COVID-19, pandemics, health services administration, health workforce, hospital bed ca-
pacity, health resources, disaster Planning.

Introduction

COVID-19 placed pressure on both clinical ca-
pacity and the organizational structures of health
systems, exposing weaknesses in workforce sus-
tainability, surge capacity, and governance [1].
Successive waves required ward conversion, staff
reassignment, and disruption of routine services
under severe time pressure, with some effects per-
sisting beyond the acute phase [2]. A 2025 me-
ta-review spanning clinical, immunological, and

health-services research described the broad conse-
quences of the pandemic for service provision [3].
Understanding these organizational consequences
can help identify preparedness needs that extend be-
yond clinical readiness.

Workforce strain was a recurrent finding. A 2025
review described high levels of burnout before and
during the pandemic and identified long working
hours, limited clinical autonomy, and insufficient
institutional support as contributing factors [4]. A
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2022 narrative review discussed earlier projections
of US physician shortages and the potential effects
of attrition and early retirement; these projections
should not be interpreted as observed post-pandem-
ic deficits [5]. Public health personnel were also af-
fected. A Canadian cross-sectional study reported
burnout in 63.6 % of public health physicians and
residents and threats or bullying during the crisis
in 41.2 % [6]. Another Canadian survey reported
burnout in more than 60 % of public health workers
and an association with intention to leave [7]. These
findings raise concerns about workforce sustainabil-
ity, although cross-sectional surveys cannot estab-
lish individual trajectories or attribute all observed
problems to COVID-19.

The pandemic also exposed gaps in surge in-
frastructure and international governance. A
2026 review of reviews, organized around the 4S
surge-capacity framework, identified staff realloca-
tion, resource shortages, and repurposing of space
as recurrent challenges in healthcare responses to
COVID-19, HINI, and mpox [2]. A 2025 review
of pandemic prevention, preparedness, and response
identified weaknesses in implementation of the
International Health Regulations (IHR), constraints
on WHO capacity, and unresolved questions con-
cerning pathogen access and benefit-sharing [1]. An
analysis of 43 political manifestos from 16 countries
during 2024 found relevant preparedness pledges in
only four, suggesting limited political attention in
the documents examined [8].

Existing reviews address workforce well-being,
surge capacity, governance, or broad health-sys-
tem resilience [1-4]. This review brings these do-
mains together by distinguishing acute disruption,
emergency adaptation, and persistent gaps. It also
separates findings supported by evidence from
Kazakhstan from international approaches that re-
quire local evaluation.

The aim was to synthesize evidence on the orga-
nizational consequences of COVID-19, distinguish
emergency adaptations from persistent gaps, and
assess the relevance of international preparedness
lessons to Kazakhstan.

Materials and methods

A narrative review was undertaken to integrate
evidence from heterogeneous study designs and or-
ganizational settings. The review did not aim to pro-
duce a pooled effect estimate or to claim exhaustive
coverage of the literature.

Literature search

PubMed/MEDLINE, Web of Science Core
Collection, and Google Scholar were searched for
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publications first published from 1 January 2020 to
26 May 2026. The last search was performed on 26
May 2026; eligibility was based on the first publication
date, including early online publication. Three concept
blocks were combined using AND, with synonyms
within each block linked by OR: (1) “COVID-19”
and “SARS-CoV-2”; (2) “health system”, ‘“health
service”, “hospital”, and “health workforce”; and (3)
“organizational consequences”, “health system resil-
ience”, “health service disruption”, “surge capacity”,
“essential health services”, “pandemic preparedness”,
“public health emergency”, “emergency response”,
“governance”, “surveillance”, “supply chain”, and
“health system recovery”. Search syntax was adapt-
ed to each platform, including title, abstract, and
MeSH fields in PubMed and the Topic field in Web
of Science. Several simplified keyword queries were
used in Google Scholar. Only English-language publi-
cations were considered. Reference lists were screened
to identify additional sources.

Eligibility criteria

The main evidence base comprised journal pub-
lications first published between January 2020 and
July 2026 that addressed organizational consequenc-
es of COVID-19 or health-system preparedness
and resilience. Eligible designs included primary
quantitative and qualitative studies, systematic and
other reviews, comparative health-system studies,
policy and implementation analyses, and concep-
tual frameworks. Conference abstracts and institu-
tional reports were treated as supplementary source
types rather than as equivalent to full peer-reviewed
articles.

The thematic scope covered the health work-
force, hospital capacity, medical and pharmaceu-
tical supply chains, continuity and adaptation of
service delivery, and health-system resilience and
governance. Digital tools, financing, surveillance,
and emergency coordination were considered where
they informed these domains. Selected contextual
sources were used to describe baseline resource con-
straints and barriers to care relevant to Kazakhstan.

Publications were excluded from the main evi-
dence base if they lacked a relevant organizational
or health-system component, concerned animal re-
search, were protocols without results or preprints,
duplicated another report of the same study, or did
not provide sufficient information to interpret the
relevant findings. Where multiple versions of a
study were identified, the most complete eligible
version was retained.

Supplementary sources. Five reports from
WHO, OECD, and the US National Academies
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of Sciences, Engineering, and Medicine provided
contextual indicators and policy analyses concern-
ing hospital beds, workforce capacity, and med-
ical-product supply chains [9-13]. These reports
were identified through targeted searches of the or-
ganizations’ websites. Three conference abstracts
containing extractable quantitative information
were also retained [14-16]; their limited reporting
and review procedures were considered when inter-
preting their findings.

Selection and synthesis

Search records were managed in Zotero.
Duplicates were identified using the software and
manual checks. One author (T. B. Tolegen) screened
titles, abstracts, and full texts; uncertain eligibil-
ity decisions were discussed with L. Zh. Orakbay
and resolved by consensus. Additional versions of
the same study identified during full-text assess-
ment were checked to avoid duplicate inclusion.
Publications were considered insufficiently infor-
mative when the relevant organizational outcome
could not be identified or separated from clinical
outcomes, the design or setting was unclear, or
sampling and analytical methods were inadequately
described. No formal risk-of-bias assessment was
conducted.

Two further publications were identified through
supplementary targeted searches to address digital
innovations in healthcare supply chains and con-
textual evidence on tuberculosis diagnostic barri-
ers in Eastern Europe and Central Asia, including
Kazakhstan [17; 18]. The latter study was used as
contextual evidence and not as a direct estimate of
pandemic effects.

Data extraction. T.B. Tolegen extracted the au-
thor, year, country or region, study design, setting
and population, data-collection period, organiza-
tional domain, main findings, and reported limita-
tions. For reviews, the number and types of primary
studies and the review period were also recorded to
consider potential overlap between sources.

Thematic synthesis. Findings were organized
into five domains informed by the review scope
and the 4S framework (staff, stuff, structure, and
systems) [2]: health workforce; hospital and bed
capacity; medical and pharmaceutical resources
and supply chains; service delivery and care mod-
els; and resilience, governance, and preparedness.
Within these domains, findings were grouped into
acute disruption, adaptation, and persistent gaps or
recovery. Quantitative pooling was not performed

because designs, settings, populations, and out-
comes differed substantially. Primary findings,
review conclusions, model projections, and the
authors’ interpretation were distinguished in the
narrative synthesis.

Results

Characteristics of the sources. The review drew
on 90 publications and five institutional reports
[9-13]. The 90 publications comprised 44 primary
studies with observational, qualitative, quasi-exper-
imental, or modelling designs, including two con-
ference abstracts [15; 16]; 28 systematic and other
evidence reviews, including one conference abstract
of a systematic review [ 14]; and 18 narrative reviews
and policy- or practice-oriented publications. Not
all included publications were full peer-reviewed
research articles. Much of the evidence came from
high-income settings. Four publications included
information from Kazakhstan [16; 18-20]; one of
these [18] was used only as contextual evidence
because it did not address pandemic-specific out-
comes. Reviews may contain overlapping primary
studies and were therefore not treated as indepen-
dent confirmations of the same findings.

Health workforce

The pandemic intensified occupational stress
and exposed pre-existing workforce vulnerabilities.
Reported consequences included burnout, staffing
pressures, redeployment, and concerns about reten-
tion across hospitals, long-term care, and primary
care. These outcomes need to be distinguished be-
cause they measure different aspects of workforce
capacity [21-28].

Burnout and mental health

A meta-analysis of 30 observational studies es-
timated overall burnout prevalence at 52 % (95 %
CI 40-63 %) and emotional exhaustion at 51 %
(95 % CI 42-61 %) [21]. A conference abstract
published in 2025 summarized studies published
from January 2020 to December 2022 and report-
ed burnout prevalence of 75 % in Saudi Arabia and
76.9 % in Kuwait [14]. These regional estimates
do not establish an increase over time. An updated
meta-analysis of burnout symptoms among nurs-
es reported substantial burden and associated risk
factors [22]. Differences in populations, measure-
ment instruments, and cut-offs limit comparisons
across reviews. Predominantly cross-sectional evi-
dence describes prevalence and associations rather
than within-person changes or causal effects of the
pandemic.
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Staffing and retention

The pandemic intensified concerns about a
pre-existing nursing shortage. An analysis of data
from 29,472 registered nurses (hereinafter — RNs)
and 24,061 licensed practical or vocational nurses
in the 2022 US National Nursing Workforce Survey
estimated that approximately 100,000 RNs had left
the workforce during the preceding two years and
that a further 610,388 RNs intended to leave the
workforce by 2027 [23]. Survey estimates of past
departures and future intentions are distinct out-
comes. An integrative review identified burnout,
moral distress, and understaffing as factors associ-
ated with intention to leave [24]. Reviews of care-
home staff well-being and nurse retention identified
gaps in the evidence on sustained support and reten-
tion strategies across settings [25; 26]. A systematic
review linked turnover intention to organizational
factors, caring for patients with COVID-19, low
job control, and moral distress [27]. A subsequent
narrative review framed shortages, burnout, and at-
trition as mutually reinforcing problems [28]; this

is an interpretive model rather than an established
causal mechanism.

Leadership and organizational support

A systematic review of 86 studies reported
associations between supportive leadership, ad-
equate personal protective equipment (PPE), and
better mental health outcomes, but few initiatives
had been evaluated for effectiveness [29]. A scop-
ing review identified telephone helplines, peer
support, and psychological first aid among insti-
tutional support approaches [30]. Another sys-
tematic review found associations between social
support, resilience, coping, and psychological out-
comes [31]. In Kazakhstan, a longitudinal qualita-
tive study of 30 physicians and nurses, interviewed
three times between May 2021 and May 2022,
identified professional duty, sacrifice, and spiritual
and interpersonal coping as important features of
frontline experience [19]. These findings support
attention to organizational context but do not es-
tablish the superiority of organizational over indi-
vidual support programmes.

Table 1. Selected studies of workforce interventions and factors associated with burnout and retention

Study and design | Intervention or exposure

Reported findings Main limitations

Workplace interventions:

Cohen et al., 2023 mindfulness, coaching,

Most studies reported Many studies lacked

Rotenstein et al., Work overload among

2023 [33] 43,026 respondents from
Cross-sectional 206 organizations; no
survey intervention tested.

[32] . improved well-being or | controls and follow-up;
. . workload changes, job .

Systematic review; : reduced burnout, stress, | causal conclusions are
33 studies crafting, and peer support. anxiety, or depression limited
Most targeted individuals. ’ ’ ’

Burnout: 49.9 %; intention | Voluntary participation

and cross-sectional
design limit
generalizability and
causal inference.

to leave: 28.7 %. Both
were associated with
work overload across
occupational groups.

James et al., 2023 Organizational pandemic-

[34] support programme
Two-site quasi- for hospitalists at one
experimental intervention and one
comparison comparison hospital.

Only two hospitals;
baseline and site-
level differences may

Burnout decreased at
the intervention hospital
relative to the comparison

Retention strategies

De Vries et al., 2023 including onboarding,

[3.5] . staffing, social support,
Systematic review; rofessional development
55 studies p p ’

and technology.

hospital. confound findings.
The review identified Heterogeneous
i . evidence does not
multiple strategies support rankin
associated with retention; PPOTtI g
strategies by
effects were not pooled. ]
effectiveness.

Frias ct al., 2025 Organizational and individual

[36]
Rapid review of 50 approaches to workforce
. mental health and well-being.
reviews

Workload management,
staffing, leadership,
and psychological
support were recurring
organizational approaches.

Rapid-review methods
and variation in source
quality limit certainty.
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Table continued

Study and design | Intervention or exposure Reported findings Main limitations
Sidiq et al., 2024 Professional role and Burnout was reported in Single-region, self
[37] : . o reported data from
) workload; no intervention 68.1 % of respondents; : )
Cross-sectional . Jaipur, India; no causal
tested. nurses had higher scores. .
survey inference.

Source: compiled by the authors based on [32-37]

Hospital and bed capacity

Acute capacity pressures

During pandemic waves, demand for gener-
al and intensive care unit (hereinafter — ICU) beds
exceeded available capacity in several settings. A
systematic review examined models used to inform
hospital surge-capacity planning and their assump-
tions [38]. A report from a New York City medical
centre described converting operating rooms and
post-anaesthesia care units into critical care areas
[39]. A modelling study projected that Saudi Arabia
would require 4,372 additional general beds and
1,600 additional ICU beds under a six-month sce-
nario [40]. A Ugandan conference abstract reported
that 48 of 132 districts had ICU beds and estimat-
ed additional needs of 2,247 beds and 2,756 ven-
tilators over a twelve-month surge [15]. These are
setting-specific reports or projections. A European
country-level analysis found that national acute-bed
occupancy by patients with COVID-19 did not ex-
ceed 38.3 % in the countries examined, while noting
that national averages could conceal severe regional
pressures [41].

Capacity adaptation

Adaptations included repurposing existing
space, redeploying staff, and coordinating resourc-
es across departments. A systematic review of 142
studies identified adaptability, demand forecasting,

M

CoVID-19

and governance as relevant to capacity planning
[42]. In Tokyo, nine temporary hospitals with 842
beds admitted 11,572 patients between 2022 and
2024, with a maximum occupancy of 68.5 %; the
authors interpreted this arrangement as helping to
relieve pressure on acute hospitals [43]. A review
of reviews using the 4S framework similarly iden-
tified staffing, supplies, and space as recurrent chal-
lenges [2]. No directly comparable evaluation from
Kazakhstan was identified in the included literature.

Surgical disruption and recovery

Disruption extended to non-COVID surgical
care. A global model projected 28.4 million can-
celled or postponed elective operations during 12
weeks of peak disruption in 2020, including cancel-
lation rates of 81.7 % for benign conditions and 37.7
% for cancer surgery. Assuming a 20 % increase in
baseline surgical output, the model estimated a me-
dian of 45 weeks to clear the backlog [44]. These
figures are projections, not counts of recorded can-
cellations. Dutch registry data documented a reduc-
tion in surgical procedures extending beyond the
first wave [45]. Together, these sources indicate the
need to consider both surge capacity and continu-
ity of routine care, without establishing the effec-
tiveness of a particular protective strategy. Figure
1 summarizes disruption, adaptation, and possible
persistent gaps in hospital capacity.

Pamme " o

Emergency
Adaptation

Acute Disruption

Residual Gaps

Partial Recovery

H & @)=
& 24 % 0
A o -'l T E ..I
Patient surge ICU Shortage Staff redeployment Services restored Workforce shortages
and stabilized De[ayed care

Figure 1. Conceptual summary of hospital-capacity disruption, adaptation, and persistent gaps
Source: compiled by the authors based on [46-48]
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Medical supplies and supply chains

Shortages and organizational responses

PPE shortages were widely reported during the
first wave, alongside production disruption, export
restrictions, and stockpiling [49]. A British Columbia
case study identified leadership, shared objectives,
digital information systems, and real-time moni-
toring as capabilities supporting the supply-chain
response [50]. A Swedish mixed-methods study
linked shortages to low contingency stocks and lim-
ited supply-chain knowledge and described agree-
ments between logistics and clinical teams to pri-
oritize supplies [51]. A Nova Scotia case study de-
scribed centralized coordination within a provincial
health authority as a response to disrupted distri-
bution [52]. In Zimbabwe, currency instability and
donor-dependent procurement were associated with
medicine shortages [53]. These studies illustrate dif-
ferent responses but do not establish that one pro-
curement model is universally preferable.

Diversification and reserve capacity

A systematic review of 35 studies identified
artificial intelligence, blockchain, big-data analyt-
ics, and simulation among digital approaches to

healthcare supply-chain disruption management
[17]. A modelling study estimated that protecting
health workers in low- and middle-income countries
would cost approximately US$9.6 billion and could
avert about 2.3 million deaths, with an estimated
societal return of US$755 billion; these outputs de-
pend on the model assumptions [54]. Studies and
reviews also discussed supplier redundancy, man-
ufacturing diversification, and regional production
as potential resilience strategies [55; 56]. A 5P stra-
tegic medical-stockpile model has been proposed
[57]. Evidence describing these approaches is more
extensive than evidence comparing their effective-
ness or long-term costs.

Persistent supply vulnerabilities

Persistent vulnerabilities include concentration
of manufacturing, complex production processes,
and low profitability of some essential generic med-
icines [55; 56; 58]. The Zimbabwe case study addi-
tionally illustrates how donor dependence and cur-
rency instability may constrain procurement [53].
Such problems can predate a pandemic and persist
after its acute phase; temporal coexistence alone
does not establish that COVID-19 caused them.

Table 2. Selected indicators of hospital capacity, medical and pharmaceutical resources, and health work-
force, with data year, geographic coverage and indicator definitions

Ind.lfator (‘!eﬁ' Geographic Year(s) Reported values Ref. | Comparability notes
nition, unit) coverage
General Latest pre-
hospital beds | Global, 183 an derI:q o Country data years
(all hospital countries; p car Mean 402.3 per 100,000 in 59] vary; not comparable
beds), per high-income Y high-income regions with acute-care bed
. available per .
100,000 regions density (next row)
. country
population
Global, 183 | Latest pre- | Mean 424.8 per 100,000 in Acute-care beds are a
Acute-care . . . . .
countries; pandemic | upper-middle-income re- subset of all hospital
beds, per . . . .
100.000 upper-middle- year gions (highest of the income| [59] beds; cannot be
o uia tion income available per| groups); distribution highly compared with the
poP regions country uneven across countries previous row
Same OECD indicator
OECD average 4.3 per as the next row, but
Total hospital OECD 1,000; Korea and Japan 12— from a different
beds, per 1,000 countries 2021 13 per 1,000; relatively few | [9] | report edition; small
population beds in Mexico, Costa Rica differences may reflect
and Colombia data revisions and
country coverage
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Table continued

Ind'l?ator (‘?eﬁ' Geographic Year(s) Reported values Ref. | Comparability notes
nition, unit) coverage
OECD average 4.2 beds
Total hospital cc())ulifrIiZ:s per 1,000 (Korea 12.6;
beds, per 1,000 Japan 12.5; lowest in
opulation; (occupancy: Mexico, Costa Rica and
Pop > . | 29 countries 2023 ’ [10] See previous row
occupancy of with Sweden); mean occupancy
curative (acute) 72 %, above 85 % in 2 of
comparable .
care beds, % 29 countries (Ireland and
data)
Canada)
High-income: median 11.4 Same countries
19 Asian (IQR 7.3-22.8) in 2017 and measured at two time
1CUlcritical counFrles and 13.9 (IQR 10..7—21.7-) n points, so chang.e
care beds regions (7 2017 and 2022. Middle-income: 2.6 can be assessed;
er 100 O(;O high-income, 2022 (IQR 1.7-7.8) and 6.6 (IQR | [60] Asian countries
p o ulaiion 12 middle- 2.2-13.3). In 2022, 10.9 % only; ICU beds are
pop income of critical care beds were in not comparable with
economies) single rooms and 5.3 % had general or acute-care
negative pressure beds
Average 17 per 100,000;
from abput 40 or more in National ICU
Czechia and Estonia to . .
ICU beds, : definitions differ; not
31 OECD below 5 in New Zealand .
per 100,000 ) 2023 . | [10] | directly comparable
. countries and Sweden; most countries : i .
population . i with the Asian data in
increased ICU capacity the Drevious row
compared with the pre- p
pandemic period
Facilities with | 7 lqw- and 43 % had a complete set: L.ow- and mlfldle-
a complete middle- 2020-2021 . income settings
. 46 % lacked respirator
WHO- income (repeated o only; no comparable
} masks; 16 % lacked gloves; | [61] .. .
recommended | countries; survey neeligible improverment high-income facility
PPE set on the | 1,554 health | rounds) gle p estimate in the
e across rounds .
survey day, % facilities included sources
277 active shortages as of Single-country count
Active drug September 2024, down based on ASHP / Uni-
shortages, USA 2023-2024 | slightly from the historic | [58] | versity of Utah Drug
number high of 323; above 275 for Information Service
two consecutive years surveillance definitions
Government . Stockholding obligations,
measures 38 countries, export restrictions, and Policy inventory; no
against medi- | mostly high- | 2020-2023 POTLIe : [62] y bk
] . collaborative procurement outcome data
cine shortages income .
o mechanisms adopted
(qualitative)
Cussar el
essel‘qtl'al- OEC.D Bef(')re and thin margins (OECD); [11; | Qualitative; different
medicine countries; during the . ;
. . . centralized procurement 63] | settings and methods
shortages Saudi Arabia | pandemic : :
. and registration bottlenecks
(qualitative)

(Saudi Arabia)
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Table continued

In:igz:n;lg:te)ﬁ- G:(?f::;)gl:c Year(s) Reported values Ref. | Comparability notes
Disruption of Disrupted supply of
essential health| Low- and antiretroviral, tuberculosis,
commodities middle- Pandemic and malaria medicines; [64] Data years vary across
(systematic income period lockdowns and reduced included studies
review of 13 countries manufacturing capacity
studies) cited as main drivers
Thresholds of 20.7
physicians and 70.6
nurses and midwives per
Health- Global, 204 10,000 pop ulation for Pre-pandemic baseline;
workforce . UHC; estimated shortage .
countries and 2019 o .. [65] |model-based estimates
thresholds and territories of 6.4 million physicians, (GBD 2019)
shortage 30.6 million nurses and
midwives, 3.3 million dental
personnel and 2.9 million
pharmaceutical personnel
Health- 6.5-fold difference in .
workforce density between high- WHO National Health
. Global 2020 . . [66] | Workforce Accounts
density by income and low-income data
income group countries
27.9 million (2018) and
Nursing .29.8 m.illion (2023);
workforce Global 2018 and internationally trained [12] Same dgta sys‘Fem at
number ’ 2023 nurses account for about 23 two time points
% of nurses in some high-
income settings
Pre-
Mechanical pandemic | About 62,000 full-featured '
ventilators USA stgck and about 98,000'n0n-ffu11- (67] Slngle-cquntry stock
number ’ (estimate featured or non-invasive estimate
published in devices
2021)
Hospital beds
vlvriltflag;l;};il Kenya 2020 58 % [68] Single country
supply, %
Use ?f 23 lc')c\l)Zl_l and Pandemi Invasive ventilation used
su;)e;(l:;trzglrgng Ii?ll(:onfe: z;t;rzglc more often and high-flow Comparison with high-
hospitalized countries; |(prospective nasal oxygen le‘ss qften than| [69] income gettings is
COVID-19 66,00 O’ cohort) reported in hlgh-lncome indirect
patients patients settings
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Table continued
Indicator (defi-| Geographic -
.o (. grap Year(s) Reported values Ref. | Comparability notes
nition, unit) coverage
Mechanical o .
o Low- and Capacity insufficient in most
ventilation . Before and . .
. middle- . low- and middle-income Commentary; no
capacity . during the C e [70]
. income .| countries, limiting access to pooled data
(narrative : pandemic "
. countries critical care and surgery
evidence)

Source: compiled by the authors from [9-12; 58-70]. Values refer to different settings, years, and defini-
tions. Cross-row comparisons should not be interpreted as temporal changes. Within-source comparisons
are shown for repeated measurements of critical-care capacity in Asia [60] and the global nursing work-

force [12]

Service delivery and care models

Disrupted services and delayed diagnosis

Beyond the surgical backlog described above
[44], a meta-analysis of 245 studies from 46 coun-
tries reported reductions of 39.0 % in cancer-screen-
ing participation, 23.0 % in new diagnoses, 24.0 %
in diagnostic tests, and 28.0 % in treatment provi-
sion; reductions were larger in medium-Human
Development Index settings for some outcomes
[71]. A US cancer-database study also found fewer
diagnoses of screenable cancers than predicted for
2020 [72]. This suggests delayed detection, but does
not by itself establish subsequent stage shifts or
long-term outcomes. For regional context, a qualita-
tive study including Kazakhstan described financial,
household, stigma-related, and provider-related bar-
riers to tuberculosis diagnosis [18]. That study does
not isolate the effect of COVID-19 and should not
be interpreted as a measure of pandemic-related di-
agnostic delay.

Maintaining essential services

An interrupted time-series analysis of 31 health
services in ten countries reported declines of 9-40 %
in outpatient visits and 26-96 % in cancer screening,
tuberculosis screening, and HIV testing. Substantial
disruption remained in half of the countries at the
end of 2020 [73]. A Nigerian qualitative study de-
scribed appointment rescheduling, prioritization of
maternal and child health services, staff redeploy-
ment, and incentives, while documenting continued
pressures on essential services [74]. In a US nation-
al survey, 69 % of Medicare-certified home health
agencies used some form of telehealth, including
care coordination, virtual visits, and monitoring
[75]. These examples show that service adaptation
involved both changes to staffing and care processes

and the use of digital tools; they do not allow the
relative contribution of each to be ranked.

Sustainability of adaptations

Evidence on sustainability varied by setting. The
US home health survey reported that some agencies
discontinued telehealth after adopting it during the
pandemic [75]. The Nigerian study described ad-
aptations that contributed to the recovery of essen-
tial services, particularly in local government areas
classified as highly resilient [74]. These findings
suggest that some practices persisted while others
were discontinued. The included evidence does not
establish how commonly emergency adaptations
became routine practice across health systems or
isolate the effects of financing, infrastructure, and
organizational learning on their continuation.

Resilience and governance

Conceptual frameworks

A systematic review of hospital resilience used
resource and capability perspectives to examine
how organizations respond to disruption [76]. A
surge-management framework identified four in-
teracting functions: preserving existing capacity,
expanding capacity, moderating demand, and en-
abling coordination [77]. A systematic review of
workforce surge capacity described emergency hir-
ing, task-shifting, and redeployment as common re-
sponses [78]. Another review identified regulatory
flexibility and psychological and financial support
among workforce interventions, while noting lim-
ited evidence on comparative and long-term effec-
tiveness [79]. An Indonesian qualitative study de-
scribed hospital shocks and organizational respons-
es relevant to resilience [80]. These frameworks
help organize reported experience, but should not
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be treated as validated predictions of performance
in future emergencies.

Coordination and policy learning

A study of South Korea described a whole-of-
nation response involving coordinated testing, sur-
veillance, legal powers, and participation by private
and civil-society actors [81]. Interviews with pol-
icy-makers in India, Indonesia, and Nigeria iden-
tified multisectoral cooperation as important for
maintaining tuberculosis services [82]. A compara-
tive analysis of 28 countries highlighted governance
clarity, coordination, and links between surveil-
lance and decision-making as features of national
responses [83]. These observations support examin-
ing how coordination operates in different settings;
they do not establish that a single governance model

is superior after accounting for epidemic conditions
and baseline resources.

Preparedness gaps

A scoping review identified gaps in empirically
tested, implementable strategies for resilient health
systems [84]. Sources concerning Kazakhstan in-
cluded a geospatial conference abstract on work-
force and infrastructure distribution [16] and a
descriptive account of public health response
measures [20]. In the literature retrieved for this
review, direct evidence on workforce departures,
elective-care backlogs, and supply-chain disruption
in Kazakhstan was limited. This finding reflects the
scope and language restrictions of the search and
is not evidence that no national data exist. Figure 2
presents an author-developed conceptual synthesis
of organizational resilience and preparedness.

MULTI-LEVEL ORGANIZATIONAL RESILIENCE FRAMEWORK

Organizational resilience during the COVID-19 response and preparedness for future emergencies.

( Acute shock ) » < Adaptation >» ( Recovery )»( Preparedness )

o0 S
.-‘ Workforce strain Flexible roles Team recovery Tran.n.ng and
Micro / resilience

Team
Bed and service Capacity Service Surge capacit
shortages expansion restoration HR Y

Resource and supply
constraints

Coordination and
mobilization

Governance and
preparedness

Learning and
adjustment

POST-COVID PREPAREDNESS PRIORITIES

Beds

Workforce

®

Adaptation

ot o
\ (A

Medical resources

Figure 2. Conceptual framework linking organizational levels,
pandemic-response phases, and preparedness priorities
Source: compiled by the authors based on [83; 85, 86].
The figure is a conceptual illustration and not an empirically validated model.

Discussion

Organizational priorities for preparedness

Workforce capacity

Workforce planning should consider persistent
staffing shortages and the potential contribution of
long-COVID-related absence [87]. Reviews de-
scribe task-shifting, regulatory flexibility, and rapid
mobilization as approaches to increasing short-term
workforce availability, while evidence on long-term
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effectiveness remains limited [79]. Burnout and
staffing pressures are associated with turnover in-
tention [88]. Reviews of workforce support also
describe workload management, peer support, and
leadership alongside individual interventions [36].
The comparative effectiveness, feasibility, and sus-
tainability of these approaches require evaluation in
the settings where they are implemented.
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Hospital and supply capacity. Hospital prepared-
ness requires coordination across staff, supplies,
space, and systems [2; 77]. The literature describes
reserve physical capacity, cross-training, and adapt-
able space as potentially relevant resources [76].
The US National Academies proposed measures to
improve supply-chain resilience through invento-
ry management and information exchange among
hospitals, suppliers, and public authorities [13].
Decisions about reserves and redundancy should ac-
count for maintenance costs, staffing requirements,
and local patterns of demand.

Governance and learning. The Lancet
Commission identified failures of coordination and
delayed institutional responses and recommended
stronger health systems and international cooper-
ation [89]. A subsequent analysis of global health
governance discussed reforms associated with the
WHO Pandemic Agreement [90]. For organization-
al planning, these sources support attention to clear
responsibilities, information exchange, and mecha-
nisms for learning from emergency responses. They
do not establish that resources or formal prepared-
ness plans alone are sufficient to ensure effective
performance.

Table 3. Priority organizational and resource-capacity needs for future preparedness and corresponding

recommendations
. Proposed Evidence informing the . . .
Domain P & Implementation considerations
preparedness need proposal
Reviews describe increasing Specify responsibilities, scope-of-
Pre-agreed surge . : i
i worker numbers, expanding roles,| practice arrangements, financing,
staffing, flexible : . .
Workforce o and supporting existing staff; training, and staff support before
skill mix, and staff . g
. shortages constrained response a crisis. Evaluate safety and
protection. i o
capacity [20; 79; 91]. sustainability locally.
Plans to expand Practice reports describe . .
p ) pOTts Identify convertible spaces,
staffed ICU and coordinated planning for beds, .
. . i staffing and supply requirements,
Hospital general-bed staffing, supplies, isolation, and o
. . . L coordination arrangements,
capacity capacity while communication; a US survey ..
. . and procedures for reviewing
maintaining documented hospital surge erformance after an emereenc
essential care. actions [92-94]. p geney
Diversified A conceptual analysis proposed Assess reserve requirements,
stronger supply-chain governance | storage and maintenance costs,
. procurement, . . ;
Medical : [95]. Swedish hospitals reported supplier dependence, and
. contingency stocks, : .
supplies o low reserves and described allocation procedures. Compare
and coordination of o o
. agreements to prioritize scarce feasibility and outcomes across
distribution. . :
supplies [51]. local settings.

Source: compiled by the authors based on [20; 51; 79; 91-95]

Strength and nature of the evidence

The evidence differed substantially across do-
mains. Burnout has been examined in meta-anal-
yses, but variation in measurement and possible
overlap of primary studies limit comparisons be-
tween pooled estimates [21; 22]. Actual workforce
departures were documented less often than in-
tention to leave [23; 24; 27; 88]. Surgical-backlog
and bed-capacity estimates depended on model
assumptions [15; 40; 44]; registry and service-use
studies supported the direction of disruption without

confirming the projected global magnitude [45; 71].
Supply-chain evidence consisted largely of case
studies, policy analyses, and narrative reviews [50-
53; 56; 95]. It describes plausible mechanisms and
organizational responses but offers limited grounds
for causal attribution or ranking interventions.
Most empirical evidence was observation-
al. Associations between burnout and intention to
leave, or between governance features and national
response performance, should therefore not be inter-
preted as causal effects. Epidemic intensity, baseline
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resources, financing, political decisions, and popu-
lation characteristics may all influence organiza-
tional outcomes [83]. The central implication of
this synthesis is the need to distinguish documented
disruption, reported adaptations, and evidence that
those adaptations remained effective over time.

Applicability to Kazakhstan

The retrieved sources concerning Kazakhstan
comprised a qualitative study of frontline profes-
sionals [19], a descriptive account of public health

responses [20], a geospatial conference abstract
[16], and contextual qualitative evidence on tuber-
culosis diagnostic barriers [18]. They provide dif-
ferent types of information and do not collectively
establish national estimates of pandemic-related or-
ganizational harm. Table 4 distinguishes proposed
measures with some local support from those de-
rived mainly from international experience. Local-
language and administrative sources would be need-
ed for a more comprehensive national assessment.

Table 4. Proposed preparedness measures for Kazakhstan: international evidence, national evidence, and

status

Supporting
Proposed measure international | Evidence from Kazakhstan | Status for Kazakhstan
evidence
Organizational support. for Qua}htatlve eV1.dence on Partly supported
health-worker well-being frontline professionals [19]; oo
. [29; 32; 35; . (qualitative); prevalence
and retention (workload the included sources do not g :
36] . . . and attrition require
management, peer support, provide national estimates of national monitorin
visible leadership) burnout or actual departures. &
Pre-agreed regulatory flexibility Public health response Transfer of international
for surge staffing (scope of : i .
i . [78;79;91] measures described [20]; |experience; requires local
practice, redeployment, rapid : .
i . effectiveness not evaluated evaluation
licensing)
Pre-established protocols for Regional differences in Need partly indicated by
. [2; 38;42; ) :
ICU and general bed expansion; 92-94] workforce and infrastructure | national data; protocols
regional surge planning density [16] require local testing
' ' ContextuaI' eV1.dence on Contextual support
Protection of elective and tuberculosis diagnostic . .
) . ) [44; 45;71; ) . only; pandemic-specific
diagnostic capacity (cancer, barriers [18]; no direct ; .
. . 72] . national service data are
tuberculosis) during surges estimate of COVID-19
. . needed.
effects on diagnostic delay.
Diversified procurement, No directly relevant national | Transfer of international
) ) [13;17;51; ) . . ) . .
contingency stockpiles and study was identified in this |experience; requires local
P 55; 56; 95] . . .
supply-chain visibility English-language review. evaluation
Governance: multisectoral Response measures Transfer of international
o . [81-83; 89; . . .
coordination, after-action 90] described [20]; governance |experience; requires local
reviews, IHR accountability effectiveness not evaluated evaluation

Source: compiled by the authors based on the reviewed literature

Authors’ recommendations. On the basis of this

synthesis, priorities for evaluation in Kazakhstan
include monitoring burnout and actual workforce
departures; examining elective, diagnostic, and
cancer-care volumes during 2020-2022; assessing
regulatory arrangements for surge staffing; testing
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regional ICU and general-bed surge plans; and re-
viewing medical-product supply-chain resilience.
These are proposed directions for national assess-
ment rather than interventions whose effective-
ness in Kazakhstan has been demonstrated by this
review.
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Limitations

This narrative review was not based on a regis-
tered protocol and did not include formal risk-of-
bias assessment or quantitative pooling. Screening
and extraction were conducted by one author, with
uncertain cases discussed with the second author;
this may increase selection and extraction errors.
Searches were restricted to three platforms and
English-language publications. Google Scholar
searches are difficult to reproduce, and the omission
of regional databases and Russian- and Kazakh-
language literature may have limited identification
of evidence from Central Asia. The included sourc-
es varied in design, population, observation period,
and outcome definitions. Many relied on voluntary
participation and self-report. Burnout instruments
and thresholds differed, and turnover intention was
not equivalent to observed departure. Resource in-
dicators referred to different years and settings and
cannot be combined into a single temporal trend.
Overlap between reviews may give some primary
findings disproportionate weight. Conference ab-
stracts and institutional reports provided supple-
mentary information but differed from full research
articles in reporting detail and review procedures.
Finally, the predominance of observational evi-
dence and high-income settings limits causal infer-
ence and transferability to Kazakhstan.

Conclusion

COVID-19 exposed and intensified organiza-
tional pressures involving the health workforce,
hospital capacity, medical supplies, and continuity
of care. Reported adaptations included staff rede-
ployment, hospital reconfiguration, procurement
changes, and telemedicine. Evidence on their com-
parative effectiveness and long-term sustainability
remains limited. The review supports considering
workforce protection, coordinated surge planning,
supply-chain resilience, and institutional learning
within routine preparedness, while distinguishing
these priorities from proven intervention effects.
For Kazakhstan, the available evidence is insuffi-
cient to determine which combination of measures
will be most effective. Local assessment of work-
force retention, service recovery, resource capacity,
and implementation outcomes is therefore needed.
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COVID-19 TAHJIEMUSICBIHBIH YIBIMIACTBIPYIIBIIBIK CAJIIAPTIAPHI
"KOHE JIEHCAYJIBIK CAKTAY KYWECIHIH KOFAMJIBIK TEHCAVJIBIK
CAJIACBIHJAFBI BOJIAIIAK TOTEHIIE KAFJANJIAPFA TAVBIHBIFEI

JI. K. Opaxkoaii', T. b. Teaeren*!, O. T. KacbiMoB>
'«Kazakcran-Peceit meqununaneik yausepcureti» MEBBM, Kazakcran, AnMars
2 U. K. AxynbaeB atsinaarsl KpIpFeI3 MEMIIEKETTIK MEAHMIIMHA akaaeMusichl, KplpFei3cTaH, bimmkek
* Koppecnonoenm asmop

AnHjaarna

Ozexminiei: COVID-19 nmanaemMusicbl AeHCAyJIbIK CaKTay >KYHEIepiHIH YHBIMIACTBIPYIIBUIBIK OCall
TYCTapblH aHBIKTAI, KaJpJapMeH KaMTaMachl3 €Ty/liH TYPaKTbUIBIFbIH, aypyXaHallapAblH >KYMBICHIH, JKeT-
Ki3y TI30€KTEpiH KOHE JKOCTAPJIbl METUIIMHAIIBIK KOMEK KopceTyi 0y3/bl. [lepcoHanaplH TYPaKThUIBIFRI,
aypyXaHaJIapbIH PE3EPBTIK KyaTTapbl, )KETKi3y Ti30€KTEpiHIH CEHIMIIIT *)oHe 0acKapy calachlHIaFbl
cabakrap KazakcTaHHBIH JIeHCAyJBIK CaKTay KYHECiHIH OoJamiak nmaHaeMusIapra )KoHe KOFaMIbIK JICH-
cayJIbIK CaKTay cajlachlHJaFbl 0acKa /1a TOTEHIIe KaFIaiiapra JaibIHBIFbIH HBIFAUTY YIIIH MaHBI3/bI.

Maxcamer: COVID-19 manaeMusiChIHBIH YHBIMIACTBHIPYIIBUIBIK, CalIIapiiapbl Typasibl IepeKTepi KO-
PBITBIHIBLIAY, IIYFBUT OeiiMIeNy IapaiapblH CaKTaJIbII KaJIFaH MOCEeJIeNIepICH aKbIpaTy KOHE JailbIHIbIK
YKOHIHET1 XaJIbIKapablK ToXIpruOeHiH Ka3zakcTanFa KOJIaHBUTYBIH KapacThIpy.

Mamepuanoap men adicmep: Happatuptik mony xyprizingi. PubMed/MEDLINE, Web of Science
xoHe Google Scholar mmardopmanapsiaga 2020 xbeutrel KaHTapaad 2026 KbUTFBI TIUIIETE TCHIH aiFall
YKapUsUTaHFaH JKYMBICTap 1371eM1/11; COHFBI 1371ey 2026 KbIIFBI 26 MaMbIp/ia OpbIHAAABL. [371ey o1edueTTep
Ti3IMIEPi, HbICAHAJIBI 13I8y JKOHE YHBIMIAP/BIH ecenTepi apKbUIbl TONBIKTHIPbULAEL. [llomyma yir koHde-
PEHIMS Te3UCiH KaMTUTBIH 90 KapusyilaHbIM JKOHE KOChIMIIIA 6€C MHCTUTYIIMOHANIBIK €Cell MaiaanaHbLI-
Ibl. JlepekTep TaKbIPBINTHIK OaFbITTap OOMBIHIIA KOPHITHIHABLIAHIBI.

Homuoicenep: PubMed/MEDLINE, Web of Science sxene Google Scholar mnatdopmanapeiaga 2020
KbUTFBI 1 KaHTapgaan 2026 >KbUTFBI 26 MaMbIpFa JIEHIH aJFall KapusUulaHFaH >KYMBICTAp 13/1€J1/1i; COHFBI
131ey 2026 xxputrbl 26 MaMbIpaa xyprizuiai. Kahauasik Mmogens 2020 KbUTFBI €H aybIp Ke3eHHIH 12 anrTa-
ChIH/IA 28,4 MUJUIMOH KOCTIApJIbl ONEPAIMSHBIH TOKTATBITYbl HEMECE KEeHIHTe MIerepilyl MyMKiH eKeHIH
Oomxaapl. XKeTkizy Ti30eKTepi Typasbl 3epTTeyiaepIe OHAIPICTIH TeorpausIbIK MOFBIPIAHYBI, PE3EPBTIK
KOPJIapIbIH JKETKUTIKCI3IT1 dKOHE KETKI3Y Ti30€KTepi Typasibl OLTIMHIH MIEKTEYJIUTIT TaMIIbUTBIKKA BIKITAT
€Tyl MyMKiH (hakTopiap peTiHAe KapacThIpbUIAbl. beliMaeny mapanapbliHa IEPCOHAIBI KaiTa 0oy, Te-
CeK KOPBIH KaiTa OeiiHey, )KaOAbIKTay bl OPTAIBIKTAHIBIPBIIFAH YHJIECTIPY KOHE TeJIeMeIUIIMHA Kipi,
anaia onapbIH y3aK Mep3iMIi TYPAKThUIBIFBI )KOHIHJIET1 AEPEKTEP MEKTEYl OOIbI.

Kopvimuinowl: Jlepektep mepcoHanabl KOPFayabl, PE3epBTIK KyaTTap/Ibl *KOCIapayibl, KETKI3y Ti3-
OCKTepiH apTapanTaHABIPY/bl )KOHE JIeH KO ToXXIpHOECIHEH MHCTUTYITMOHANIBIK, ca0aK alryjbl JeHCay-
JIBIK, CaKTay XKYHECIHIH KYHIEIKT1 )KYMBIChIHA €HT13y MYMKIH/IITIH KapacThIpyAbl Konaaiabl. JKekenereH
mapajapAblH CadbICTBIPMAIIBI THIMAUTITT MEH Yy3aK Mep3IMIi TYPaKThUIBIFbI JKETKUTIKTI aHBIKTaIMaraH.
Kazakcran OoiibIHIIIA epEKTEp MIEKTEYI1, COHABIKTAH YCHIHBUIFAH IIapaiap KepriTikTi Oaranayapl KaKeT
erenl.

Tyuin cozdep: COVID-19; nanoemusnap, OeHcayuvix cakmayovl 6acKapy, OeHCayIvlK Cakxmayobly
KaopavlK pecypcmapul, aypyXaHaiapovly, meceK Kopbl, 0eHCAYIblK CAKmay pecypcmapbl; momeHnuie sHcae-
oaiinap Ke3inoezi ic-KUMbLIOApObl HCOCNAPAA).
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OPTAHU3AIIMOHHBIE ITOCJIEACTBUA MAHAEMHUUA COVID-19 U TOTOBHOCTD
CHUCTEMBI 3IPABOOXPAHEHUS K BYYIIUM YPE3BBIYAWHBIM CUTYAIIUSAM
B OBJIACTU OBHIECTBEHHOTI'O 3TPABOOXPAHEHMU A

JI. K. Opaké6aii', T. b. Toaeren*', O. T. KacbimoB?
"HYO «Ka3axcrancko-Poccuiickuii METUIIMHCKWI YHUBEpCHTET», KazaxcTaH, AjMarhl
2 KpIprei3ckasi rocyiapCTBeHHAst METUIIMHCKAST aKaIeMHs
nmenn U.K. Axynbaesa, Keipreizcran, bumkex
* Koppecnonoupyrowuii agmop

AHHOTaNug

Axmyanvrnocmu: [lannemust COVID-19 BbisiBUIIa OpraHU3allMOHHbBIE YSI3BUMOCTH CUCTEM 3/paBOOXpa-
HEHMsI, HAPYIIUB YCTOMYMBOCTh KaJIpOBOro obecredeHus, paboTy OOJIbHMII, IEMOYKH IMOCTaBOK U OKa3a-
HUE TUIAHOBOW MOMOIIU. YPOKHU B 0OJIACTH YCTOWYMBOCTU TIEPCOHANA, PE3EPBHBIX MOIIIHOCTEH OONBHUII,
HaJEKHOCTH 1IETIOYEK ITOCTABOK U YIPABJIEHUS BayKHBI 1151 YKPEIUIEHUSI TOTOBHOCTH CUCTEMBI 3/IpaBOOXpa-
Henns Kazaxcrana k Oy ayliuM MaHAEMUsIM U IpyTUM Ype3BbIUaifHBIM CUTYalusM B 001aCTH OOIECTBEH-
HOTO 37]paBOOXPAHEHUS.

L]env: 0600IUTH AaHHBIE 00 OpraHu3aMoHHbIX nociueacTBusax COVID-19, pa3rpaHuuuTh SKCTpEHHBIE
a/lanTallMOHHbIE MEPBI  COXPaHSIOIIUECS IPOOIEMBI, a TAK)KE pACCMOTPETh NPUMEHUMOCTb MEKIyHapO/I-
HOTO OIIbITa 00ecIedeH s TOTOBHOCTH K ycioBusM Ka3zaxcraHa.

Mamepuaner u memoowi.Ilonck B PubMed/MEDLINE, Web of Science u Google Scholar oxBarbiBain
paboTsl, BepBhie omyonukoBanHbie ¢ 1 ssaBaps 2020 1. mo 26 mas 2026 T.; mOCIeIHNN MOUCK BBHITIOTHEH
26 mas 2026 r. JIonoJHUTENIBHO UCIIOJIB30BAHbI IOMCK T10 CIIMCKaM JIMTEPATYPhl, LIEJIEBOM MOUCK U OTUETHI
opranuzanuii. B 0630p Bonum 90 my6nukaruii, BKiItoyast Tpu KOH(PEPEHIIMOHHBIX Te3UCa, U MATh JOTOJI-
HUTEJbHBIX HHCTUTYIIMOHATIBHBIX OTYETOB. /laHHbIE 0000IIEHBI 10 TEMATHYECKUM HAIIPABICHUSM.

Pe3zynomamei: B MeraaHanmu3e pacnpocTpaHEHHOCTh NMPO(ECCHOHAIBHOTO BBITOPAHHS CPEIH MEIH-
IIUHCKUX paboTHUKOB cocTaBmia 52 % (95 % AU 40—63 %). Beiropanue ObLIO CBSI3aHO ¢ HAMEPEHUEM I10-
KHHYTh paboTy, TOr/a Kak (GaKkTHYECKUI yXOJ] KaIpOB OMUCHIBAICS MPEHUMYIIECTBEHHO B HAIIMOHAIBHBIX
oOcnenoBanusX. [ mobanpHast MOJIeNs TPOTHO3UPOBAIa OTMEHY MM MepeHoc 28,4 MIIH TUIaHOBBIX Omepa-
i 3a 12 Henens muKoBbIX HapymeHuid B 2020 1. B uccienoBaHusIX 1EeMOYeK OCTaBOK reorpaduueckast
KOHLIEHTpALUsl IPOU3BOJICTBA, HEJOCTATOUHBIE PE3EPBBI U OIPAHUYECHHBIE 3HAHMS O LIETIOYKaX [TOCTaBOK
paccMaTpUBaIMCh Kak BOZMOXKHBIE (hakTophl Aeduunta. OpraHus3anuy aIanTHPOBATUCH 3a CUET mepepac-
npeJesieHusl IepcoHaa, nepenpo(uiInpoBaHus KOEK, IEHTPaTM30BaHHON KOOPIMHALIMY MTOCTABOK U TeJe-
MEUIMHBI, OJHAKO JAHHBIX O JOJITOCPOYHON YCTOMUMBOCTH 3TUX Mep ObLIO HETOCTATOYHO.

Bui6oowi: VIMmeronecs 1aHHbIE MOACPKUBAIOT PACCMOTPEHHE Mep IO 3allIUTe MEPCOoHaa, TIaHHPO-
BaHUIO PE3EPBHBIX MOILTHOCTEH, TUBEPCUPHUKAIIMH TOCTABOK U MHCTUTYIIHOHAILHOMY O0YUYEHHIO HA OIBITE
pearupoBaHMs B paMKax IMOBCEIHEBHOW pabOThI cucTeMbl 3/1paBooxpaneHus. CpaBHuTenbHast 3ppexTus-
HOCTb U JIOJIFOCPOYHAs] YCTOWYMBOCTh KOHKPETHBIX MEP OCTAIOTCSA HEJAOCTATOYHO M3yUYEHHBIMU. JlaHHBIE
no Kazaxcrany orpaHn4eHsl; IpeiI0KEHHBIE MEPHI TPEOYIOT JOKAJIBHOM OLEHKH.

Knioueswte cnosa: COVID-19; nandemuu, ynpasieHue 30pagooxpanenuem, Kaoposvle pecypcol 30pa-
800XpaHeHUsl, OONLHUYUHBIN KOEUHbIU (POHO, pecypcyl 30pA8OOXPAHEHUs; NIAHUPOBAHUE OeUCMEUll npu
Upe3BLIYAUHBIX CUMYAYUSX.

169



AKTYAJIBHBIE ITPOBJIEMbI TEOPETUYECKOW 1 KIIMHUYECKOM MEJIULIMHBL, Ne3 (53) 2026

ABTOPJIAP TYPAJIbI
Opaxo6aii JIszar JKagurepoBHa — MequIMHAa FBUIBIMJIAPBIHBIH  JOKTOpBl, «Ka3zakcran-Peceit
MeauuuHanbK yHuBepcuteTi» MEBBM kaybsiMaacTeipeiiran mpogeccopsl, Kasakcran, Anmatsl; e-mail:
l.orakbai@medkrmu.kz; ORCID: https://orcid.org/0009-0001-9367-0884.
Teneren Tor:kan Baybipaxkankbisbl — «Kazakcran-Peceit menununansik yHusepcuteTi» MEBBM
«KoFaMJbIK JI€HCAyIBIK cakTay» Oinmim Oepy Oarmapiamackl OOWBIHINA JOKTOpaHT, KasakcraH, AMaThI;
e-mail: togzhans.tolegen@gmail.com; ORCID: https://orcid.org/0000-0003-1140-1064.
KaceimoB Omop TuiereHoBu4 — MEIUIIMHA FHUIBIMAAPBIHBIH JOKTOPBL, Tpodeccop, Peceii
KapaTbUIBICTaHy FBUIBIMAAPHI aKaJEMUSCBIHBIH akajeMuri, Peceil FbUIBIM aKaJeMHSCHIHBIH IIETEIIIK
mymreci, M. K. Axyn6aeB arbiHgarbl KpIpFbI3 MEMIIEKETTIK MEAMIIMHA AKaJIeMUSCHIHBIH MEHEDKMEHT
kadenpacelHbiH ~ mpodeccopsl, Kpiprei3  PecmyOnukacel  JleHcaynblk — cakTay — MUHHUCTPIITiIHIH
«IIpohunakTUKaIBIK, MEAULIMHAY FHUIBIMH-OHIIPICTIK OipiecTiriHiH nupekTopsl, Keiprbizctan, bimkek;
e-mail: npopm@mail.ru; ORCID: https://orcid.org/0000-0002-3304-7409.

OBb ABTOPAX
Opaxbaii JIsizat KagurepoBHa — JOKTOp MEIUIIMHCKUX HAyK, acCOIMMPOBaHHBIA mpodeccop HYO
«Kazaxcrancko-Poccuiickuii MeauumHCKuil yHuBepcute», Kasaxcran, Anmatsl; e-mail: l.orakbai@med-
krmu.kz; ORCID: https://orcid.org/0009-0001-9367-0884.
Toneren Tor:kan BaybIp:KaHKBI3BI — JOKTOPAHT MO 0Opa3zoBaTeibHON mporpamme «OOIIecTBEHHOE
3npaBooxpaHenue» HVYO «Kazaxcrancko-Poccuiickuii MenuuuHCKuUN  yHuUBepcuTeT», Kaszaxcraw,
Anmartsr; e-mail: togzhans.tolegen@gmail.com; ORCID: https://orcid.org/0000-0003-1140-1064.
KacbimoB Omop TuilereHoBHY — JOKTOp MEIUIMHCKUX HayK, mpodeccop, axanemuk PAEH,
uHocTpanHbeli wieH PAH, mnpodeccop kadenper menemxkmenta KbIprbI3ckoil rocyaapcTBEHHOM
MequnuHckoi akamemun wuM. W.K. Axynbaea (KI'MA), nupekrop Hay4HO-TIpOHU3BOICTBEHHOTO
oobenunenus: «IIpopunakruueckas menunuaa» M3 Keipreisckoir PecriyOnmku, Keipreiscran, buikek;
e-mail: npopm@mail.ru; ORCID: https://orcid.org/0000-0002-3304-7409.

ABOUT THE AUTHORS

Orakbay Lyazat Zhadigerovna — Doctor of Medical Sciences, Associate Professor, Kazakh-
Russian Medical University, Kazakhstan, Almaty; e-mail: l.orakbai@medkrmu.kz; ORCID: https://orcid.
org/0009-0001-9367-0884.

Tolegen Togzhan Bauyrzhankyzy — doctoral student in Public Health, Kazakh-Russian Medical
University, Almaty, Kazakhstan; e-mail: togzhans.tolegen@gmail.com; ORCID: https://orcid.
org/0000-0003-1140-1064.

Kasymov Omor Tilegenovich — Doctor of Medical Sciences, Professor, Academician of the Russian
Academy of Natural Sciences, Foreign Member of the Russian Academy of Sciences, Professor at the
Department of Management, I. K. Akhunbaev Kyrgyz State Medical Academy, Director of the Scientific
and Production Association «Preventive Medicine» of the Ministry of Health of the Kyrgyz Republic,
Kyrgyzstan, Bishkek; e-mail: npopm@mail.ru; ORCID: https://orcid.org/0000-0002-3304-7409.

Authors’ contributions: Orakbay L. Zh., Kasymov O. T. — conceptualization, methodology, supervision,
critical revision of the manuscript; Tolegen T. B. — literature search, study selection, data extraction,
formal analysis, writing of the original drafft.

Conflict of interest. The authors declare no conflict of interest.

Funding: This work was supported by the Ministry of Healthcare of the Republic of Kazakhstan through
programme-targeted funding (Programme No. BR27310319, “Development of preventive and rehabilita-
tion programmes to improve the population’s quality of life in the post-COVID period”).

All authors have approved the final version of the manuscript and are responsible for its content.

Article received: 23.06. 2026.
Accepted for publication: 21. 08. 2026.

170



