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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, H1N1, 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 

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

Cohen et al., 2023 
[32] 

Systematic review; 
33 studies

Workplace interventions: 
mindfulness, coaching, 
workload changes, job 

crafting, and peer support. 
Most targeted individuals.

Most studies reported 
improved well-being or 
reduced burnout, stress, 
anxiety, or depression.

Many studies lacked 
controls and follow-up; 
causal conclusions are 

limited.

Rotenstein et al., 
2023 [33] 

Cross-sectional 
survey

Work overload among 
43,026 respondents from 

206 organizations; no 
intervention tested.

Burnout: 49.9 %; intention 
to leave: 28.7 %. Both 
were associated with 
work overload across 
occupational groups.

Voluntary participation 
and cross-sectional 

design limit 
generalizability and 

causal inference.
James et al., 2023 

[34] 
Two-site quasi-
experimental 
comparison

Organizational pandemic-
support programme 

for hospitalists at one 
intervention and one 
comparison hospital.

Burnout decreased at 
the intervention hospital 

relative to the comparison 
hospital.

Only two hospitals; 
baseline and site-

level differences may 
confound findings.

De Vries et al., 2023 
[35] 

Systematic review; 
55 studies

Retention strategies 
including onboarding, 

staffing, social support, 
professional development, 

and technology.

The review identified 
multiple strategies 

associated with retention; 
effects were not pooled.

Heterogeneous 
evidence does not 
support ranking 

strategies by 
effectiveness.

Frias et al., 2025 
[36] 

Rapid review of 50 
reviews

Organizational and individual 
approaches to workforce 

mental health and well-being.

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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Study and design Intervention or exposure Reported findings Main limitations
Sidiq et al., 2024 

[37] 
Cross-sectional 

survey

Professional role and 
workload; no intervention 

tested.

Burnout was reported in 
68.1 % of respondents; 

nurses had higher scores.

Single-region, self-
reported data from 

Jaipur, India; no causal 
inference.

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

Table continued

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, 

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.

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

Indicator (defi-
nition, unit)

Geographic 
coverage Year(s) Reported values Ref. Comparability notes

General 
hospital beds 
(all hospital 
beds), per 
100,000 

population

Global, 183 
countries; 

high-income 
regions

Latest pre-
pandemic 

year 
available per 

country

Mean 402.3 per 100,000 in 
high-income regions [59]

Country data years 
vary; not comparable 
with acute-care bed 
density (next row)

Acute-care 
beds, per 
100,000 

population

Global, 183 
countries; 

upper-middle-
income 
regions

Latest pre-
pandemic 

year 
available per 

country

Mean 424.8 per 100,000 in 
upper-middle-income re-

gions (highest of the income 
groups); distribution highly 

uneven across countries

[59]

Acute-care beds are a 
subset of all hospital 

beds; cannot be 
compared with the 

previous row

Total hospital 
beds, per 1,000 

population

OECD 
countries 2021

OECD average 4.3 per 
1,000; Korea and Japan 12–
13 per 1,000; relatively few 
beds in Mexico, Costa Rica 

and Colombia

[9]

Same OECD indicator 
as the next row, but 

from a different 
report edition; small 

differences may reflect 
data revisions and 
country coverage
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Indicator (defi-
nition, unit)

Geographic 
coverage Year(s) Reported values Ref. Comparability notes

Total hospital 
beds, per 1,000 

population; 
occupancy of 

curative (acute) 
care beds, %

OECD 
countries 

(occupancy: 
29 countries 

with 
comparable 

data)

2023

OECD average 4.2 beds 
per 1,000 (Korea 12.6; 
Japan 12.5; lowest in 

Mexico, Costa Rica and 
Sweden); mean occupancy 
72 %, above 85 % in 2 of 
29 countries (Ireland and 

Canada)

[10] See previous row

ICU/critical 
care beds, 

per 100,000 
population

19 Asian 
countries and 

regions (7 
high-income, 
12 middle-

income 
economies)

2017 and 
2022

High-income: median 11.4 
(IQR 7.3–22.8) in 2017 and 

13.9 (IQR 10.7–21.7) in 
2022. Middle-income: 2.6 

(IQR 1.7–7.8) and 6.6 (IQR 
2.2–13.3). In 2022, 10.9 % 
of critical care beds were in 
single rooms and 5.3 % had 

negative pressure

[60]

Same countries 
measured at two time 

points, so change 
can be assessed; 
Asian countries 

only; ICU beds are 
not comparable with 
general or acute-care 

beds

ICU beds, 
per 100,000 
population

31 OECD 
countries 2023

Average 17 per 100,000; 
from about 40 or more in 
Czechia and Estonia to 

below 5 in New Zealand 
and Sweden; most countries 

increased ICU capacity 
compared with the pre-

pandemic period

[10]

National ICU 
definitions differ; not 
directly comparable 

with the Asian data in 
the previous row

Facilities with 
a complete 

WHO-
recommended 
PPE set on the 
survey day, %

7 low- and 
middle-
income 

countries; 
1,554 health 

facilities

2020–2021 
(repeated 

survey 
rounds)

43 % had a complete set; 
46 % lacked respirator 

masks; 16 % lacked gloves; 
negligible improvement 

across rounds

[61]

Low- and middle-
income settings 

only; no comparable 
high-income facility 

estimate in the 
included sources

Active drug 
shortages, 
number

USA 2023–2024

277 active shortages as of 
September 2024, down 

slightly from the historic 
high of 323; above 275 for 

two consecutive years

[58]

Single-country count 
based on ASHP / Uni-
versity of Utah Drug 
Information Service 

surveillance definitions
Government 

measures 
against medi-
cine shortages 
(qualitative)

38 countries, 
mostly high-

income
2020–2023

Stockholding obligations, 
export restrictions, and 

collaborative procurement 
mechanisms adopted

[62] Policy inventory; no 
outcome data

Causes of 
essential-
medicine 
shortages 

(qualitative)

OECD 
countries; 

Saudi Arabia

Before and 
during the 
pandemic

Concentrated generic 
manufacturing and 

thin margins (OECD); 
centralized procurement 

and registration bottlenecks 
(Saudi Arabia)

[11; 
63]

Qualitative; different 
settings and methods

Table continued
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Indicator (defi-
nition, unit)

Geographic 
coverage Year(s) Reported values Ref. Comparability notes

Disruption of 
essential health 
commodities 
(systematic 
review of 13 

studies)

Low- and 
middle-
income 

countries

Pandemic 
period

Disrupted supply of 
antiretroviral, tuberculosis, 

and malaria medicines; 
lockdowns and reduced 
manufacturing capacity 

cited as main drivers

[64] Data years vary across 
included studies

Health-
workforce 

thresholds and 
shortage

Global, 204 
countries and 

territories
2019

Thresholds of 20.7 
physicians and 70.6 

nurses and midwives per 
10,000 population for 

UHC; estimated shortage 
of 6.4 million physicians, 
30.6 million nurses and 

midwives, 3.3 million dental 
personnel and 2.9 million 
pharmaceutical personnel

[65]
Pre-pandemic baseline; 
model-based estimates 

(GBD 2019)

Health-
workforce 
density by 

income group

Global 2020

6.5-fold difference in 
density between high-

income and low-income 
countries

[66]
WHO National Health 
Workforce Accounts 

data

Nursing 
workforce, 

number
Global 2018 and 

2023

27.9 million (2018) and 
29.8 million (2023); 

internationally trained 
nurses account for about 23 
% of nurses in some high-

income settings

[12] Same data system at 
two time points

Mechanical 
ventilators, 

number
USA

Pre-
pandemic 

stock 
(estimate 

published in 
2021)

About 62,000 full-featured 
and about 98,000 non-full-
featured or non-invasive 

devices

[67] Single-country stock 
estimate

Hospital beds 
in facilities 
with oxygen 

supply, %

Kenya 2020 58 % [68] Single country

Use of 
respiratory 

support among 
hospitalized 
COVID-19 

patients

23 low- and 
middle-
income 

countries; 
>66,000
patients

Pandemic 
period 

(prospective 
cohort)

Invasive ventilation used 
more often and high-flow 

nasal oxygen less often than 
reported in high-income 

settings

[69]
Comparison with high-

income settings is 
indirect

Table continued
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Indicator (defi-
nition, unit)

Geographic 
coverage Year(s) Reported values Ref. Comparability notes

Mechanical 
ventilation 
capacity 

(narrative 
evidence)

Low- and 
middle-
income 

countries

Before and 
during the 
pandemic

Capacity insufficient in most 
low- and middle-income 

countries, limiting access to 
critical care and surgery

[70] Commentary; no 
pooled data

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]

Table continued

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.

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 

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

Domain Proposed 
preparedness need

Evidence informing the 
proposal Implementation considerations

Workforce

Pre-agreed surge 
staffing, flexible 

skill mix, and staff 
protection.

Reviews describe increasing 
worker numbers, expanding roles, 

and supporting existing staff; 
shortages constrained response 

capacity [20; 79; 91].

Specify responsibilities, scope-of-
practice arrangements, financing, 
training, and staff support before 

a crisis. Evaluate safety and 
sustainability locally.

Hospital 
capacity

Plans to expand 
staffed ICU and 

general-bed 
capacity while 

maintaining 
essential care.

Practice reports describe 
coordinated planning for beds, 
staffing, supplies, isolation, and 

communication; a US survey 
documented hospital surge 

actions [92–94].

Identify convertible spaces, 
staffing and supply requirements, 

coordination arrangements, 
and procedures for reviewing 

performance after an emergency.

Medical 
supplies

Diversified 
procurement, 

contingency stocks, 
and coordination of 

distribution.

A conceptual analysis proposed 
stronger supply-chain governance 
[95]. Swedish hospitals reported 

low reserves and described 
agreements to prioritize scarce 

supplies [51].

Assess reserve requirements, 
storage and maintenance costs, 

supplier dependence, and 
allocation procedures. Compare 
feasibility and outcomes across 

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

Proposed measure
Supporting 

international 
evidence

Evidence from Kazakhstan Status for Kazakhstan

Organizational support for 
health-worker well-being 
and retention (workload 

management, peer support, 
visible leadership)

[29; 32; 35; 
36]

Qualitative evidence on 
frontline professionals [19]; 
the included sources do not 

provide national estimates of 
burnout or actual departures.

Partly supported 
(qualitative); prevalence 

and attrition require 
national monitoring

Pre-agreed regulatory flexibility 
for surge staffing (scope of 

practice, redeployment, rapid 
licensing)

[78; 79; 91]
Public health response 

measures described [20]; 
effectiveness not evaluated

Transfer of international 
experience; requires local 

evaluation

Pre-established protocols for 
ICU and general bed expansion; 

regional surge planning

[2; 38; 42; 
92-94]

Regional differences in 
workforce and infrastructure 

density [16]

Need partly indicated by 
national data; protocols 

require local testing

Protection of elective and 
diagnostic capacity (cancer, 
tuberculosis) during surges

[44; 45; 71; 
72]

Contextual evidence on 
tuberculosis diagnostic 
barriers [18]; no direct 
estimate of COVID-19 

effects on diagnostic delay.

Contextual support 
only; pandemic-specific 
national service data are 

needed.

Diversified procurement, 
contingency stockpiles and 

supply-chain visibility

[13; 17; 51; 
55; 56; 95]

No directly relevant national 
study was identified in this 
English-language review.

Transfer of international 
experience; requires local 

evaluation
Governance: multisectoral 
coordination, after-action 

reviews, IHR accountability

[81-83; 89; 
90]

Response measures 
described [20]; governance 
effectiveness not evaluated

Transfer of international 
experience; requires local 

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 

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 ПАНДЕМИЯСЫНЫҢ ҰЙЫМДАСТЫРУШЫЛЫҚ САЛДАРЛАРЫ 
ЖӘНЕ ДЕНСАУЛЫҚ САҚТАУ ЖҮЙЕСІНІҢ ҚОҒАМДЫҚ ДЕНСАУЛЫҚ  

САЛАСЫНДАҒЫ БОЛАШАҚ ТӨТЕНШЕ ЖАҒДАЙЛАРҒА ДАЙЫНДЫҒЫ

Л. Ж. Оракбай1, Т. Б. Төлеген*1, О. Т. Касымов2

1«Қазақстан-Ресей медициналық университеті» МЕББМ, Қазақстан, Алматы
2 И. К. Ахунбаев атындағы Қырғыз мемлекеттік медицина академиясы, Қырғызстан, Бішкек 

*Корреспондент автор

Аңдатпа
Өзектілігі: COVID-19 пандемиясы денсаулық сақтау жүйелерінің ұйымдастырушылық осал 

тұстарын анықтап, кадрлармен қамтамасыз етудің тұрақтылығын, ауруханалардың жұмысын, жет-
кізу тізбектерін және жоспарлы медициналық көмек көрсетуді бұзды. Персоналдың тұрақтылығы, 
ауруханалардың резервтік қуаттары, жеткізу тізбектерінің сенімділігі және басқару саласындағы 
сабақтар Қазақстанның денсаулық сақтау жүйесінің болашақ пандемияларға және қоғамдық ден-
саулық сақтау саласындағы басқа да төтенше жағдайларға дайындығын нығайту үшін маңызды.

Мақсаты: COVID-19 пандемиясының ұйымдастырушылық салдарлары туралы деректерді қо-
рытындылау, шұғыл бейімделу шараларын сақталып қалған мәселелерден ажырату және дайындық 
жөніндегі халықаралық тәжірибенің Қазақстанға қолданылуын қарастыру.

Материалдар мен әдістер: Нарративтік шолу жүргізілді. PubMed/MEDLINE, Web of Science 
және Google Scholar платформаларында 2020 жылғы қаңтардан 2026 жылғы шілдеге дейін алғаш 
жарияланған жұмыстар ізделді; соңғы іздеу 2026 жылғы 26 мамырда орындалды. Іздеу әдебиеттер 
тізімдері, нысаналы іздеу және ұйымдардың есептері арқылы толықтырылды. Шолуда үш конфе-
ренция тезисін қамтитын 90 жарияланым және қосымша бес институционалдық есеп пайдаланыл-
ды. Деректер тақырыптық бағыттар бойынша қорытындыланды.

Нәтижелер: PubMed/MEDLINE, Web of Science және Google Scholar платформаларында 2020 
жылғы 1 қаңтардан 2026 жылғы 26 мамырға дейін алғаш жарияланған жұмыстар ізделді; соңғы 
іздеу 2026 жылғы 26 мамырда жүргізілді. Жаһандық модель 2020 жылғы ең ауыр кезеңнің 12 апта-
сында 28,4 миллион жоспарлы операцияның тоқтатылуы немесе кейінге шегерілуі мүмкін екенін 
болжады. Жеткізу тізбектері туралы зерттеулерде өндірістің географиялық шоғырлануы, резервтік 
қорлардың жеткіліксіздігі және жеткізу тізбектері туралы білімнің шектеулілігі тапшылыққа ықпал 
етуі мүмкін факторлар ретінде қарастырылды. Бейімделу шараларына персоналды қайта бөлу, тө-
сек қорын қайта бейіндеу, жабдықтауды орталықтандырылған үйлестіру және телемедицина кірді, 
алайда олардың ұзақ мерзімді тұрақтылығы жөніндегі деректер шектеулі болды.

Қорытынды: Деректер персоналды қорғауды, резервтік қуаттарды жоспарлауды, жеткізу тіз-
бектерін әртараптандыруды және ден қою тәжірибесінен институционалдық сабақ алуды денсау-
лық сақтау жүйесінің күнделікті жұмысына енгізу мүмкіндігін қарастыруды қолдайды. Жекелеген 
шаралардың салыстырмалы тиімділігі мен ұзақ мерзімді тұрақтылығы жеткілікті анықталмаған. 
Қазақстан бойынша деректер шектеулі, сондықтан ұсынылған шаралар жергілікті бағалауды қажет 
етеді.

Түйін сөздер: COVID-19; пандемиялар; денсаулық сақтауды басқару; денсаулық сақтаудың 
кадрлық ресурстары; ауруханалардың төсек қоры; денсаулық сақтау ресурстары; төтенше жағ-
дайлар кезіндегі іс-қимылдарды жоспарлау.
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Аннотация
Актуальность: Пандемия COVID-19 выявила организационные уязвимости систем здравоохра-

нения, нарушив устойчивость кадрового обеспечения, работу больниц, цепочки поставок и оказа-
ние плановой помощи. Уроки в области устойчивости персонала, резервных мощностей больниц, 
надёжности цепочек поставок и управления важны для укрепления готовности системы здравоохра-
нения Казахстана к будущим пандемиям и другим чрезвычайным ситуациям в области обществен-
ного здравоохранения.

Цель: обобщить данные об организационных последствиях COVID-19, разграничить экстренные 
адаптационные меры и сохраняющиеся проблемы, а также рассмотреть применимость международ-
ного опыта обеспечения готовности к условиям Казахстана.

Материалы и методы.Поиск в PubMed/MEDLINE, Web of Science и Google Scholar охватывал 
работы, впервые опубликованные с 1 января 2020 г. по 26 мая 2026 г.; последний поиск выполнен 
26 мая 2026 г. Дополнительно использованы поиск по спискам литературы, целевой поиск и отчёты 
организаций. В обзор вошли 90 публикаций, включая три конференционных тезиса, и пять допол-
нительных институциональных отчётов. Данные обобщены по тематическим направлениям.

Результаты: В метаанализе распространённость профессионального выгорания среди меди-
цинских работников составила 52 % (95 % ДИ 40–63 %). Выгорание было связано с намерением по-
кинуть работу, тогда как фактический уход кадров описывался преимущественно в национальных 
обследованиях. Глобальная модель прогнозировала отмену или перенос 28,4 млн плановых опера-
ций за 12 недель пиковых нарушений в 2020 г. В исследованиях цепочек поставок географическая 
концентрация производства, недостаточные резервы и ограниченные знания о цепочках поставок 
рассматривались как возможные факторы дефицита. Организации адаптировались за счёт перерас-
пределения персонала, перепрофилирования коек, централизованной координации поставок и теле-
медицины, однако данных о долгосрочной устойчивости этих мер было недостаточно.

Выводы: Имеющиеся данные поддерживают рассмотрение мер по защите персонала, планиро-
ванию резервных мощностей, диверсификации поставок и институциональному обучению на опыте 
реагирования в рамках повседневной работы системы здравоохранения. Сравнительная эффектив-
ность и долгосрочная устойчивость конкретных мер остаются недостаточно изученными. Данные 
по Казахстану ограничены; предложенные меры требуют локальной оценки.

Ключевые слова: COVID-19; пандемии; управление здравоохранением; кадровые ресурсы здра-
воохранения; больничный коечный фонд; ресурсы здравоохранения; планирование действий при 
чрезвычайных ситуациях.
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