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Background. Palliative care has evolved from predominantly end-of-life services into an
element of integrated health care for people with serious health-related suffering. In Ukraine,
planning is complicated by demographic change, chronic disease, wartime disruption and
heterogeneous health information.

Aim. To synthesize international concepts, methods for estimating and forecasting palliative
care needs, and service-integration models, and to determine their implications for Ukraine.

Materials and Methods. This original theoretical study used bibliosemantic and compara-
tive methods and system analysis. PubMed, Scopus and Google Scholar were searched
for 2012-2026; earlier landmark sources were included when necessary for key definitions
and methods. Official documents of the World Health Organization, European Association
for Palliative Care, International Association for Hospice and Palliative Care and Ukrainian
health authorities were analyzed. Forty-five sources were selected. System analysis compared
data inputs, estimation methods, service models, implementation constraints and monitoring
indicators. The study was conducted as part of the second author's dissertation.

Research Ethics. The study was conducted without the involvement of patients or animals
and therefore did not require approval by an ethics committee.

Results. Contemporary concepts emphasize early holistic care for serious health-related
suffering and integration with primary care and universal health coverage. Needs assessment
methods were grouped into mortality/population-based, epidemiological, utilization/registry-based
and time-series approaches; medication planning was considered separately because observed
opioid consumption reflects both need and access. Recent Ukrainian data show rapid expansion
of contracted inpatient and mobile providers, but geographical inequality, wartime damage,
fragmented strategic coordination, limited mandatory undergraduate training and low opioid
consumption remain important system indicators.

Conclusions. Planning in Ukraine should combine demographic and disease-specific
estimates with utilization data and validated time-series methods rather than rely on one indicator.
Priorities are interoperable monitoring, equitable territorial access, competency-based education,
continuity of care during wartime and legally proportionate use of person-level data.
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Introduction

Palliative care has developed from a predo-
minantly terminal-care model into an approach
intended to prevent and relieve suffering
associated with serious illness. The classic
World Health Organization formulation
emphasized quality of life, early identification
and treatment of physical, psychosocial and
spiritual problems [1]. The 2018 World Health
Organization guide placed palliative care
explicitly within primary health care and
universal health coverage, thereby shifting
service planning from isolated specialist
institutions toward integrated care across
levels of the health system [2].

This conceptual shift is also reflected in
the Lancet Commission framework of serious
health-related suffering, which linked pallia-
tive care to universal health coverage and
demonstrated substantial global inequities in
access to pain relief and essential palliative
services [3]. The 2020 International Association
for Hospice and Palliative Care consensus
further defined palliative care as active holistic
care across all ages for people with serious
health-related suffering due to severe illness,
especially near the end of life, and emphasized
concurrent provision with disease-modifying
treatment, support for families and caregivers,
respect for values and preferences, and
reduction of barriers to access [4].

The planning problem is therefore broader
than estimating the number of people who
will die. Projections of serious health-related
suffering combine mortality, age, health condi-
tions and symptom prevalence and show that
future demand will be driven by population
ageing and non-communicable diseases [5].
At the service level, the World Health
Organization recommends stepwise integration
of palliative care into existing national and

subnational health services, including primary
care and community or home-based models [6].
Specialist delivery models, including outpatient
clinics, inpatient consultation teams, palliative
care units, community care and hospice care,
are complementary rather than interchange-
able [7]. Access to adequate pain relief is
also treated in the literature as a human-rights
and public-health issue [8].

For Ukraine, the planning task is addi-
tionally complicated by wartime population
movement, damage to health infrastructure,
rapidly changing contracting arrangements,
regional differences in access and incomplete
comparability of available indicators. Conse-
quently, a useful national strategy requires both
aconceptually correct definition of need and a trans-
parent choice of data and forecasting methods.

The aim of the study was to analyze and
synthesize international concepts, methods
for estimating and forecasting palliative care
needs, and models of service integration, as
well as to determine their practical implica-
tions for the development of palliative and
hospice care in Ukraine.

Materials and Methods

This work was designed as an original
theoretical study using bibliosemantic and
comparative methods and system analysis.
Scientific publications were identified in
PubMed, Scopus and Google Scholar. The
primary search period was 2012-2026. Earlier
landmark sources were included when they
were necessary to establish the historical
development of definitions or to describe
methods that remain methodologically rele-
vant. Search terms included palliative care,
hospice care, serious health-related suffering,
health services needs and demand, forecasting,
needs assessment, integration models, primary
health care, opioid analgesics and Ukraine.
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Priority was given to World Health
Organization documents, publications of the
International Association for Hospice and
Palliative Care and the European Association
for Palliative Care, peer-reviewed studies on
population-based needs assessment and
forecasting, and current Ukrainian sources
describing service organization, education,
pain management and wartime functioning.
Sources were excluded when they addressed
only narrow clinical treatment questions without
informing service planning, when the study
design or provenance could not be estab-
lished, or when the source did not directly
support the statement for which it was cited.

The review was narrative and theoretical
rather than a systematic review; therefore, a
Preferred Reporting Items for Systematic
Reviews and Meta-Analyses flow diagram
and stage-specific exclusion counts were not
used. Forty-five sources were retained for
conceptual and comparative analysis. Twenty
sources that directly support statements in
the final manuscript are cited below. System
analysis was applied by comparing five domains
across the selected sources: the concept of
need, input data, analytical method, planning
output and implementation constraints. The
comparative method was used to contrast inter-
national approaches with current Ukrainian
indicators and to distinguish measures that are
not directly comparable, such as counts of
contracted providers and counts of specialized
services or teams.

Research Ethics

The study was conducted without the invol-
vement of patients or animals and therefore
did not require approval by an ethics com-
mittee. Only published and publicly available
information was analyzed.

Results

Evolution of concepts and service integration

The international conceptual trajectory
shows three interrelated changes. First, pal-
liative care is no longer restricted to the final
days or weeks of life and can be introduced
according to need alongside disease-modifying
treatment [1-4]. Second, the target of care is
not a diagnosis but serious health-related
suffering and the needs of patients, families
and caregivers [3; 4]. Third, service develop-
ment is expected to occur within the health

system rather than as a parallel hospice-only
sector, with important roles for primary care,
community services and specialized teams [2; 6; 7].

The 2020 International Association for
Hospice and Palliative Care consensus is more
accurately described through its substantive
components than through an undefined set of
'determinants’. These components include active
holistic care; relief of physical, psychological,
social and spiritual suffering; applicability
across ages and diagnoses; provision throughout
the course of severe illness; support for fami-
lies and caregivers; respect for cultural values
and preferences; and responsibility of health
systems to ensure access [4].

Human-rights literature adds a specific
dimension to this framework: preventable
untreated pain and the absence of access to
appropriate pain management can represent
a serious failure of health systems [8]. This
does not mean that opioid consumption alone
measures quality of palliative care; it is an
important but incomplete indicator of medicine
access and use.

Approaches to estimating and forecasting
palliative care needs

Population-level estimates differ substantially
depending on the operational definition of need
and the data source. Murtagh F.E.M. et al. (2014)
compared methods based on cause of death,
symptom prevalence, chronic disease and
hospital-use data and showed that estimates
can vary widely even when applied to the same
population [9]. Their reported range of approx-
imately 69-82% referred to the proportion of
people who die and may need palliative care
in a high-income setting, not to the percentage
of population need actually covered by services.
Therefore, this figure cannot be used as evi-
dence that high-income countries provide
palliative care to more than 80% of those in need.

Etkind S.N. et al. (2017) combined disease-
specific mortality patterns with demographic
projections to estimate future palliative care
need, demonstrating that modern population-
based models may incorporate both demo-
graphic and morbidity structure rather than
relying on age alone [10]. Similarly, projections
of serious health-related suffering combine
World Health Organization mortality projec-
tions with symptom prevalence for multiple
health conditions [5]. Accordingly, the principal
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limitation of demographic or mortality-based
forecasting is not an inherent inability to
consider morbidity, but dependence on the
granularity and validity of disease, mortality
and symptom assumptions.

For system monitoring, the World Health
Organization recommends a multidimensional
indicator framework covering policy, financing,
service availability, medicines, education,
research and other components rather than a
single coverage indicator [11]. The Global
Atlas likewise emphasizes that service develop-
ment, medicine access, workforce and policy
context must be interpreted together [12].
These principles were used to construct the
classification in the Table.

Current Ukrainian context and applicability
of forecasting approaches

The 2025 European Association for Palliative
Care Atlas reports 87 specialized palliative
care services for Ukraine, corresponding to 0.23
services per 100,000 inhabitants compared
with a regional median of 0.96 per 100,000.
The same country report notes that the current

number of hospices and palliative care depart-
ments is difficult to determine because facilities
have been closed or destroyed during the war [13].
These figures should not be interpreted as
the total number of organizations contracted
to provide palliative services.

More recent Ukrainian administrative
analysis describes rapid growth of contracted
service providers. According to the National
Institute for Strategic Studies, by mid-July 2026,
524 providers were contracted for inpatient
palliative care and 589 providers for mobile
palliative care, with more than 737 providers
delivering palliative services under National
Health Service of Ukraine contracts overall [17].
The difference between these numbers and
the European Association for Palliative Care
Atlas count reflects different units of observation
and data sources: contracted provider organi-
zations are not equivalent to specialized pal-
liative services or teams. This distinction is
essential when evaluating infrastructure and
should replace unsupported statements about
an assumed percentage of ‘coverage'.

Table. Classification of methods for estimating and forecasting palliative care needs

Clas§|f|gat|on Method Core data and application Strengths and limitations
criterion
Primary data Population/ Population structure, deaths, | Uses routinely collected data and supports
source mortality- causes of death; large-area comparison. Accuracy depends
based estimation | may incorporate disease-spe- | on coding quality, disease definitions and
cific mortality and symptom | assumptions about which deaths generate
assumptions. palliative need [5; 9; 10].
Primary data | Epidemiological Prevalence/incidence Provides a clinically interpretable profile
source estimation of serious diseases, of need but requires reliable disease and
disease stage symptom data; underdiagnosis and incom-
and symptom burden. plete registries can bias estimates [3; 5; 9].
Primary data Utilization/ Electronic records, Describes observed service use and resource
source registry- service contacts, consumption but may underestimate unmet
based estimation hospital use, registries need because people without access are
and reimbursement data. absent from utilization data [9; 11].
Planning Medication- Expected patient numbers, Directly relevant to procurement,
target need pain/symptom burden, but historical opioid consumption
planning clinical protocols cannot be treated as true need when access
and medicine consumption. or prescribing is constrained [3; 11; 13].
Analytical Time-series Historical need or utilization | Useful for short- and medium-term planning
approach and trend series; linear, moving, when input series are stable. Results are
forecasting creeping or other trend sensitive to structural breaks, migration
models with validation. and changes in data collection; wartime
validation is essential [14-16].
Planning Scenario Demographic, epidemiologi- Better reflects uncertainty and system
horizon and combined cal, utilization and policy change than a single extrapolation, but
modelling assumptions combined requires more data, transparent assumptions
in alternative scenarios. and periodic recalibration [5; 10; 11].
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Ukrainian forecasting research has tested
several time-series methods rather than relying
on one official national forecasting algorithm.
A 2024 study found that a creeping-trend
method with segment smoothing improved
forecast accuracy for adults compared with a
simple linear trend, while results for children
were less stable and required better medical
and demographic statistics [14]. Another 2024
analysis explicitly adjusted trend calculations
for wartime migration and the absence of com-
plete statistics from temporarily occupied
territories [15]. In 2025, a moving-average trend
approach was evaluated for pediatric pallia-
tive need, with different performance across
diagnostic groups and a continued need for
model calibration [16]. These studies support
the use of validated trend methods as one
component of planning, not as substitutes for
epidemiological or service-use data.

The war affects both data quality and service
capacity. A study of a Kharkiv hospice reported
a personnel deficit of 22.0% in 2022 compared
with 11.9% in 2021, while also documenting
institutional adaptation during the first year
of the full-scale war [18]. This is a specific
regional observation and should not be gener-
alized as a national staffing rate, but it demon-
strates how wartime conditions can change
workforce availability and utilization patterns.

Education remains a measurable system
constraint. The 2025 European Association
for Palliative Care Atlas reports compulsory
undergraduate palliative care teaching in 0 of 16
Ukrainian medical schools and optional teaching
in 16 of 16, as well as no recognized specializa-
tion process for palliative care physicians [13].
An analysis of Ukrainian educational pro-
grams similarly found substantial variation
in content and argued for greater standardi-
zation [19]. These data support strengthening
compulsory core competencies, but they do
not justify describing all Ukrainian institu-
tions as having an 'educational vacuum'.

Medicine access also requires careful
interpretation. The European Association for
Palliative Care country report gives an aver-
age opioid consumption of 132 defined daily
doses for statistical purposes per million in-
habitants per day for Ukraine in 2020-2022,

compared with a regional average of 4,959 [13].
This marked difference is an indicator of limited
use and/or access, but it cannot by itself quantify
‘opioidphobia’ or establish its causes. Ukrainian
work on pain relief supports the need for
diagnosis-based analgesic planning and
attention to reimbursement and access [20].

Practical recommendations for imple-
mentation in Ukraine

Planning and monitoring. National and
regional planning should combine demographic
and mortality projections with disease-specific
estimates, service-utilization data and validated
time-series forecasts. The indicators should
be explicitly defined and linked to a data source,
update interval and planning decision. The
World Health Organization indicator framework
provides a more defensible basis for moni-
toring than a single target percentage [11].

Information systems. The Electronic Health
System of Ukraine can be used to strengthen
monitoring of palliative need and service use
through interoperable data fields and aggre-
gated indicators. A person-level national registry
should not be treated as a prerequisite for
planning. If such a registry is considered, its
legal basis, purpose limitation, data minimi-
zation, access control, information security,
cost and proportionality should be assessed
before implementation. Aggregated or pseu-
donymized data should be preferred when
they are sufficient for the planning objective.

Organization and financing. Existing inpa-
tient and mobile packages should be evaluated
not only by the number of contracted providers
but also by geographical accessibility, conti-
nuity, timeliness, workload, home-care capacity
and patient outcomes. Rural, remote and
frontline communities require specific moni-
toring because equal contract availability does
not necessarily mean equal practical access
[13; 17]. Funding adjustments should there-
fore be based on measured workload and
access barriers rather than on an unvalidated
universal coefficient.

Education and workforce. Mandatory
core competencies in palliative medicine and
chronic pain management should be inte-
grated into undergraduate medical educa-
tion, with practical, communication and
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interprofessional components. Postgraduate
pathways and recognized professional com-
petencies should be developed in parallel
with service expansion [13; 19].

Medicines and pain relief. Procurement
and forecasting of opioid analgesics should use
expected clinical need and treatment proto-
cols together with observed consumption.
Low consumption should trigger investiga-
tion of supply, prescribing, reimbursement,
regulatory, educational and patient-level barriers
rather than be interpreted as evidence of low
need [3; 11; 13; 20].

Wartime resilience. Planning should include
continuity arrangements for displaced popu-
lations, damaged facilities, disrupted supply
chains and staff losses. Forecasts should be
recalibrated when migration, territorial control,
service contracts or data completeness change
materially [16; 18].

Discussion

The analysis shows that several apparent
contradictions in the literature arise from mixing
different concepts. The most important is the
distinction between estimated need and actual
service coverage. The 69-82% range reported
by Murtagh F.E.M. et al. (2014) concerns the
estimated proportion of people who die and
may need palliative care, not the proportion
who receive it [9]. International evidence
instead emphasizes persistent unmet need and
major inequality in access [3; 12]. Conse-
quently, the previous claim that high-income
countries routinely cover more than 80% of
real palliative need is not supported and
should not be used as a benchmark.

A second distinction concerns service counts.
The European Association for Palliative Care
Atlas reports specialized services or teams
using a cross-country indicator framework [13],
whereas Ukrainian 2026 data count contracted
provider organizations under specific National
Health Service packages [17]. Both are useful,
but they answer different questions. The former
is suitable for international comparison of
specialized service density; the latter is more
useful for current contracting and network
monitoring. Treating them as interchangeable
would produce misleading conclusions about
either rapid success or severe deficit.

A third distinction concerns forecasting
methods. Mortality-based, epidemiological,
utilization-based and time-series approaches
should not be arranged as a simple hierarchy
from 'outdated' to ‘advanced'. Their performance
depends on the planning question, data quality
and time horizon. Population and mortality
data remain valuable because they are standar-
dized and widely available, while epidemio-
logical and registry data can refine diagnostic
and service profiles. Ukrainian studies demon-
strate the value of model validation and
recalibration under wartime conditions [14-16].
A combined approach is therefore more
defensible than replacing all demographic
modelling with one statistical technique.

The Ukrainian policy context has also
changed rapidly. Current contracting data
demonstrate substantial expansion of inpa-
tient and mobile provision [17], so state-
ments based on older infrastructure counts
must be qualified. At the same time, the
2025 European Association for Palliative
Care Atlas documents continuing gaps in
specialized-service density, mandatory edu-
cation and opioid use [13]. These findings
are compatible: expansion in the number of
contracted organizations does not automati-
cally eliminate geographic, educational,
medicine-access or coordination problems.

The war must be treated as a structural
factor rather than a brief contextual note. It
affects population denominators, disease
burden, availability of statistics, workforce,
physical infrastructure and medicine logis-
tics. The Kharkiv experience provides a con-
crete example of a wartime increase in staff
shortage, while national and European
sources describe damaged facilities and the
need to interpret current service counts cau-
tiously [13; 18]. Models based on pre-war
trends should therefore be tested for struc-
tural breaks and updated as new population
and service data become available.

This study has limitations. It is a narrative
theoretical analysis rather than a systematic
review; therefore, the selection process does
not provide PRISMA-based stage counts
and cannot be interpreted as exhaustive.
Some Ukrainian indicators are drawn from
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administrative and policy sources whose units
of observation differ from international atlas
indicators. Data describing 2026 contracts may
also change within the year. These limita-
tions reinforce the need to state the denomi-
nator, data source and reference date for
every infrastructure or coverage indicator.

Conclusions

Contemporary palliative care is an inte-
grated, need-based component of health care
for people with serious health-related suffering
and should not be restricted to terminal care or
to a single disease group. Planning must there-
fore account for clinical need, service access,
medicines, education and continuity of care.

No single forecasting method is sufficient
for Ukraine. The most defensible approach is
to combine demographic and disease-specific
estimates with service-utilization data and
validated time-series models, while recali-
brating forecasts when migration, territorial
changes or data completeness alter the underlying
population and health-system structure.

The current Ukrainian system has
expanded its contracted inpatient and mobile
provider network, but development priori-
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Ilomozanoo K.I., lozennoea O.B.

MIZKHAPO/IHI KOH]_[EHI_[IT" TA HAIIOHAJIbHI CTPATEI'Tl PO3BUTKY
ITAJITATUBHOI TA XOCIIICHOI MEJUYHOI JOIIOMOI'

AkTyaiabHicTh. [lamiaTuBHa fOoTOMOTra TpaHchopmyBaacs 3 IEpPEeBaXKHO JOMOMOTH HAIIPU-
KiHII )KUTTS Ha CKJIAJIOBY IHTETPOBAHOT MEIUYHOI TOTIOMOTH JIIOASIM i3 CEPHO3HUMH CTPaX-
JAaHHSMH, MOB'SI3aHUMHU 31 310poB'siIM. B YkpaiHi miaHyBaHHS YCKJIaTHIOIOTh AeMorpadiyHi
3MiHH, XpOHIYHI XBOpOOU, HACIIIIKA BIHU Ta HEOAHOPLAHICTh MEAMYHOT 1HPOpMAIIii.

Mera. Y3aranbHUTH MI>KHAPO/IHI KOHIIEMIIIT, METO/IX OL[IHIOBAHHS 1 MPOTHO3YBaHHS IOTPEOH
y aJiaTUBHIN JOMOMO31 Ta MOJIe1 11 iHTerpailii, a TAKOX BU3HAYUTH iX 3HAUCHHS JJ1 Y KpaiHU.

Marepianun Ta mMeroau. B opuriHanbHOMY TEOPETHUHOMY JOCIIIKEHHI BHUKOPHCTAHO
0107110ceMaHTUYHUH 1 TOPIBHSUILHUI METO/IM Ta cucTeMHuii anaii3. Y PubMed, Scopus 1 Google
Scholar 3nificneno nmomryk mxepen 3a 2012-2026 pp.; ans kio4oBuxX AediHiliid 1 METOAIB
JI0JIATKOBO BKJIIOYEHO OKpeMmi (yHJaMeHTallbHI Ipali nomepeaHix pokis. IIpoananizoBano
odimiiiHi JOKyMeHTH BcecBiTHBOI opraHizallii OXOpOHH 370poB's, €Bpomneicbkoi acoriarii
MayiaTUBHOI OMTOMOTH, MiXKHApOAHOT acolialii XOCMmiCHOI Ta MaliaTUBHOI TOTIOMOTH ¥ OpraHiB
O0XOpOoHHM 310poB'ss Ykpainu. BimiOpano 45 mxepen. CucteMHHI aHalli3 OXOIUIIOBAB BXIJHI
JlaH1, METOJIM OILIIHIOBaHHS, MOJIEJ1 Ha/laHHS JTOTIOMOTH, OOMEXEHHs BIPOBAKEHHS Ta 1HIU-
KaTopu MOHITOpUHTY. JlocmikeHHs 0yJ10 MpoBeIeHe B MEXKax JUCepTallii Ipyroro aBTopa.

Etunka nocaigxkenns. JlociiukeHHs poBeieHO 0e3 3aly4eHHs Mali€HTiB Ta TBAPUH, TOMY
HEe TTOTpeOyBaIo 3TOAM €THYHOI KOMICii.

Pe3yabTaTn. CyuacHi KOHIEIIIT epe10avyatoTh paHHIO XOMICTUYHY JJOIOMOTY ITPY CEPHO3HUX
CTpaKJIaHHSX, TTOB'I3aHUX 31 3/IOPOB'SAM, Ta ii IHTETPAIIil0 3 IEPBUHHOIO JIOMIOMOTOI0 i YHIBEp-
CaJIbHUM OXOIUICHHSIM MEIUYHUMHU MOCIyraMi. MeToM OLliHIOBaHHS MOTPeOU 3rpyNoBaHo SIK
MOMYJISAIHHO-eMorpadiuHi, emiIeMI0oNOTiYHI, 3aCHOBaH1 HAa BUKOPUCTAHHI TTOCIIyT/peecTpax
Ta YaCOBUX psAaxX; IJIAHYBaHHs JIKApChKOrO 3a0€3MEYEeHHs PO3IJITHYTO OKPEMO, OCKUIBKH
(haKTHUYHE CIIOKWBAHHSI OIIOIIIB BigoOpaxkae 1 moTpedy, 1 qoctynHicTh. CydacHi YKpaiHChKI
JIaHi CBITYaTh MPO MIBUJIKE 3POCTAHHS KIJTbKOCTI 3aKOHTPAKTOBAHUX CTAIlIOHAPHUX 1 MOOLTEHUX
HaJaBayiB, OJIHAaK 30epiraroThCs TepUTOpiajbHa HEPIBHICTh, BOEHHI BTpaTH, (pparMeHTapHICTh
CTpaTeriyHol KOOpAMHAILl1, 0OMEKEHICTh 00OB'I3KOBOTO JTOJUINIOMHOTO HaBUAHHS Ta HU3BKE
CIIOKMBAHHS OMIOIIIB.
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BucnoBku. [InanyBannas B YkpaiHi Ma€e moeIHyBaTu aeMorpadgiydi i HO30JI0T1UHI OIIIHKA
3 JTaHUMH BUKOPUCTAHHSI TTOCITYT Ta BaJiJIOBAHUMHU METOJaMH 9acoBUX psiiB. [Ipiopureramu €
CYMICHUH MOHITOPHHT, TEPUTOpPiabHA JOCTYIHICTh, KOMIIETEHTHICHA OCBITa, O€3MEepEePBHICTD
JIOTIOMOTH IIiJ1 Yac BiifHU Ta MpaBOMipHE MPOMOPLiiiHE BAKOPUCTAHHS MEPCOHI(IKOBAaHNX JIAHUX.

Knrouosi cnosa: opeanizayis oxopouu 300pos's, nompebu ma nonum Ha MeOuyHi nociyeu,
VHi8epcanbHe 0XON1eH sl MeOUYHUMU NOCTY2aAMU, NPOSHO3YBAHHS, OOCIYNHICIb MEOUUHUX NOCTIYe.
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