
SAGE Open Medicine

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons  
Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, 

reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open 
Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://doi.org/10.1177/20503121241269599

SAGE Open Medicine
Volume 12: 1 –11

© The Author(s) 2024
Article reuse guidelines: 

sagepub.com/journals-permissions
DOI: 10.1177/20503121241269599

journals.sagepub.com/home/smo

Introduction

Palliative care need estimations regularly serve as tool to 
policymakers for capacity planning.

Palliative care that is known for improving quality of life 
and avoiding burdening interventions and transitions at the 
end of life with a potential to also save on health care costs 
targets individuals who experience functional decline in the 
end of life.1–4 In aging societies, the percentage of individu-
als who would benefit from palliative care is expected to rise 
further.5–7 In addition to cancer, individuals with chronic 
conditions like chronic obstructive pulmonary disease, 
dementia, heart failure, and neurodegenerative diseases—

which made up to 73.4% of all deaths worldwide in 2017—
may also benefit from palliative care.8–15
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Current estimations of palliative care need worldwide 
range from 38% to 90% of the yearly deceased.15–25 In 
Germany, a death-cause-data-based analysis revealed pallia-
tive care need for 78.0%.21

Approaches for retrospective identification of individuals 
who may have benefited from palliative care vary from 
expert opinion to machine learning models using various 
sources of data (mostly hospital and insurance claims, death 
certificates).19,20,26–28 Applying the appropriate method for 
analyzing large datasets with respect to palliative care need 
seems to be crucial for enhancing the reliability of results.

Often an ICD-10-based approach based on Murtagh 
et al.19 classification (Murtagh classification) provides the 
basis for the retrospective estimation of palliative care need 
and its projection into the future.22–24,29 The Murtagh classi-
fication was derived from expert consensus on diagnoses 
documented in hospital records of the last year of life and 
underlying causes of death.30,31 The resulting classification 
represents a compilation of a whole chapters of ICD-10-
classification. This classification is now commonly used for 
retrospective estimation of palliative care need based on 
health insurance claims data.32,33 However, although claims 
data certainly provide a reliable basis for an analysis of pal-
liative care utilization, it, frequently, like in Germany, lacks 
information on the cause of death.

Although the Murtagh classification appears suitable for 
analyzing mortality data, it does not seem appropriate due to 
its lack of specificity when applied to administrative diagno-
ses documented within the last year of life. This lack of spec-
ificity becomes evident as the Murtagh classification contains 
many non-specific diagnoses and non-life-threatening con-
ditions, such as arterial hypertension, flu, kidney cysts, and 
upper respiratory tract infections—diagnoses that do not 
constitute criteria recommended for admitting a patient into 
palliative care.34–36 Although diagnoses alone may not be 
sufficient to fully determine the need for palliative care, 
ICD-10-based methods using diagnoses data might help to 
estimate the potential need for palliative care in deceased 
individuals and thus to identify potential gaps in palliative 
care coverage.

Moreover, it is still not common practice to exclude con-
comitant cancer diagnoses in deceased with other non-cancer 
(NC) diagnosis, whose needs are still known not to be met.37,38 
Data distortion can be avoided by a hierarchical structure of 
diagnoses, which is common for death certificates (main and 
antecedent death causes), allowing the extraction of NC-related 
deaths. In claims data, however, ICD-10 diagnoses are docu-
mented in a non-hierarchical way. That makes it difficult to 
differentiate between cancer and NC groups. As a result, it can 
easily lead to an overestimation of palliative care need and 
accordingly to an underestimation of palliative care utiliza-
tion, especially in the population of mostly elderly, multimor-
bid deceased individuals.

In the current study, we addressed this research gap by 
distinguishing between deceased individuals with cancer and 

NC diagnoses when determining the potential need for pal-
liative care and analyzing the utilization rate in these disease 
groups. The aim of our study was to develop a refined diag-
nosis-based internationally applicable classification that 
enables the use of claims data—not containing cause of 
death information—for analyzing the palliative care need 
and utilization overall and in specific diagnosis groups of 
interest.

Methods

Study design and setting

A retrospective population-based analysis was conducted 
using outpatient and inpatient claims data covering the last 
year of life for individuals deceased in the years 2016–2019. 
There were 417,405 adult (BARMER) health insurance ben-
eficiaries continuously insured at least throughout the last 
year of life. With more than 8 million insured persons, repre-
senting approximately 10% of the total German population, 
BARMER is a large statutory health insurance.39

Diagnoses selection

In the process of identifying diagnoses that could define pal-
liative care need, experts from the Institute of General 
Practice and Family Medicine and the Department of 
Palliative Care of Jena University Hospital (see eSupple-
ment) followed a methodology similar to that used in the 
development of clinical assessment tools.34,40,41 Specifically, 
the following question was posed: “Who would have had 
potentially benefited from palliative care?”—considering a 
dataset containing only information on ICD-10 diagnoses of 
deceased individuals.

As listed in the eSupplement, ICD-10 codes with severity 
grading were selected (e.g., New York Heart Association III/
IV heart failure, coronary heart disease, intracerebral hemor-
rhage or ischemia, renal function impairment, chronic 
obstructive pulmonary disease (COPD), liver cirrhosis and its 
possible complications, Parkinson’s disease, and multiple 
sclerosis). Dementia codes selected by Murtagh et al.19 were 
expanded to include further forms of dementia; the unspecific 
code of senility was excluded. In addition, new NC chapters 
were created, specifically targeting “acute life-threatening 
conditions” and “consciousness disorders,” such as severe 
respiratory distress or locked-in syndrome, which may also 
entail palliative care need and utilization. Cancer diagnoses in 
Murtagh classification were limited to advanced cancer (e.g., 
metastasis (except lymph node metastasis), cancer overlap-
ping body sites, and blood cancer “without mention of com-
plete remission”), whereas cancer diagnoses with a favorable 
prognosis due to pathophysiological factors or available treat-
ment options were excluded. This procedure is consistent 
with clinical assessments suggesting palliative care for indi-
viduals with poor prognosis of primary tumor or to those with 
progressive metastatic cancer.42,43
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Case ascertainment

Deceased individuals were considered to have been in pallia-
tive care need if at least one of the ICD-10 codes listed in the 
eSupplement was documented in their last year of life in 
inpatient or outpatient data. Bias due to false-positive diag-
noses was reduced by including only valid diagnoses, inter-
nally marked as “verified” in the outpatient data or as “main 
discharge diagnosis” or “secondary diagnosis” in the inpa-
tient data.

To avoid data distortion due to possibly concurrent can-
cer, C00-C97 diagnosis or an advanced cancer diagnosis (see 
eSupplement) was excluded in presenting NC groups. 
Among NC diagnoses, no ranking between selected diseases 
of high severity was conducted in order to underline the 
equality of these diseases in palliative care. This approach 
deviates from Murtagh et al.19 and other research groups who 
presented deceased with NC diagnosis without excluding 
coexisting cancer diagnosis.32,33

The rate of palliative care utilization was determined fol-
lowing the approach reported by Ditscheid et al.44 based on 
the documentation of at least one corresponding service for 
billing purposes in the last year of life.

Reporting and statistical analysis

Results were reported based on the recommendations of the 
STROBE, STROSA, RECORD statements, and GPS guide-
lines.45–48 Data processing was done using SAS Enterprise 
Guide Version 8.3 (SAS 9.4, SAS Institute Inc., Cary, NC, 
USA), and descriptive statistical analysis and graphics were 
performed using R, Version 4.1.2.

We present descriptive statistics (i.e., rates and absolute 
frequencies) regarding palliative care need and palliative 
care utilization, both overall and for each cancer and NC 
groups (cardiovascular, cerebrovascular, neurological, kid-
ney, liver diseases, and dementia) without adjustment for 
other comorbidities. Palliative care need rates (percentage of 
patients with need divided by the number of all deceased) 
were calculated per year in order to consider annual changes 
in disease prevalence, ICD-10 codes and, subsequently, 
diagnosis encoding practices. Specificity analyses were con-
ducted by determining palliative care need-based utilization 
rates in each group. Rates were calculated per year in order 
to consider annual changes in palliative care provision in 
Germany elucidated by Ditscheid et al.44 Sensitivity analyses 
were conducted by determining the utilization rate of pallia-
tive care in the group of deceased individuals for whom the 
respective classification suggested no palliative care need.

To correct for differences in the distribution of age and 
gender between BARMER beneficiaries and the general 
population in the federal states of Germany and to allow the 
extrapolation of results, all analyses were standardized by 
age and gender. The weights we applied for this purpose 
were determined in previous studies (for details, see 
Ditscheid et al.44).

Results

In order to support more realistic retrospective population-
level and diagnoses group-level measurements of palliative 
care need and utilization, we used routinely collected admin-
istrative data of deceased. We revised the widely used but 
unspecific ICD-10-based Murtagh classification. Palliative 
care experts shortened this classification from over 1300 
four-digit diagnoses to about 300.

Palliative care need

In 2019, 95,597 (81.4%, out of N = 417,405) deceased indi-
viduals had at least one of the ICD-10 diagnoses specified in 
the new classification, while 113,931 (97.0%) had one of the 
diagnoses of the Murtagh classification (Figures 1 and 2, and 
Table 1). Focusing only on NC diagnoses, the frequencies 
turned out to be 66,093 (56.3%) (for the new classification) 
versus 64,777 (55.2%) for the Murtagh classification, respec-
tively. An increase of palliative care need rates over the years 
was observed in both classifications (Figure 1).

Palliative care utilization

In 2019, 39,138 (40.9%) of all deceased with potential pal-
liative care need due to the new classification versus 42,487 
(37.3%) due to the Murtagh classification received palliative 
care before death (Figures 3 and 4, and Table 1). An increase 
of palliative care utilization over the years 2016–2019 could 
be found in both classifications in all cancer und NC groups. 
According to new classification, 18,292 (19.1%) of the 
descendants with NC diagnosis received palliative care utili-
zation versus 15,091 (13.2%) according to the Murtagh 
classification.

Comparing classifications’ sensitivity for all deceased 
over the years, max. 3417 (15.6%, 2019) of deceased with-
out palliative care need actually received palliative care 
(“false-negative”) versus max. 68 (1.9%, 2019) if the 
Murtagh classification was applied.

Extrapolation to the population of deceased 
individuals in Germany

According to the German mortality statistics, there were 
910,920 deceased in 2016 and 939,520 in 2019; more than half 
a million deceased with NC-diagnosis.49 For 2019, extrapola-
tion of standardized data from our study would result in about 
767,000 (new classification) and 911,000 (Murtagh classifica-
tion) deceased with potential palliative care need. Despite this 
lower number of individuals with palliative care need, and 
steadily rising palliative care utilization, the provision of pallia-
tive care remains inadequate: applying the new classification, 
about 236,000 in 2019 had cancer of which roughly 70,000 did 
not receive palliative care; and about 529,000 had an NC diag-
nosis of which roughly 382,000 did not receive palliative care.44 
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Altogether, the number of deceased with palliative care need 
having received palliative care increased by 31,300 from 2016 
to 2019, by about 4800 in cancer and 26,500 in NC group (new 
classification).

Discussion

Summary of main findings

The choice of classification changed the results of palliative 
care need and utilization analysis substantially. Overall in 

2019, the number of deceased with potential palliative care 
need identified with the new classification was 15.6%-points 
smaller than the number identified based on the Murtagh clas-
sification. However, in NC groups, palliative care need was 
almost equal comparing both classifications. Classification 
revision also led to fewer individuals identified as potentially 
in need of palliative care when focusing on disease groups, 
with a drop of 31.2%-points (respiratory diseases), 
25.9%-points (kidney), 21.4%-points (cardiovascular dis-
ease), 18.3%-points (cerebrovascular disease), 16.8%-points 
(cancer), and 9.4%-points (liver) in 2019. The estimation of 

Figure 1. Palliative care NEED among all deceased (for amount of all annually deceased see Note to Table 1) if analyzed according to 
Murtagh et al.19 versus new classification. Numbers presented in this figure reflect standardized data. Due to rounding, they may not add 
up precisely to the totals provided.

Figure 2. Palliative care NEED 2019 among all deceased within each group if analyzed according to Murtagh et al.19 (blue) versus new 
classification (green) in percentage of all deceased in 2019 (n = 117,436), cancer excluded in non-cancer groups.
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Table 1. Palliative care need (n, %) in deceased and palliative care utilization (n, %) in deceased with palliative care need (N = n 
(deceased within diagnosis group)) based on the Murtagh classification and the new classification.

Diagnosis group Year Murtagh classification New classification

Palliative care need  
(% of all deceased)

Palliative care utilization 
(% of deceased with 
palliative care need within 
diagnosis group)

Palliative care 
need (% of all 
deceased)

Palliative care utilization 
(% of deceased with 
palliative care need 
within diagnosis group)

Overall 2016 94,595 (97.3%) 32,853 (34.7%) 78,143 (80.3%) 30,191 (38.6%)
2017 96,780 (97.2%) 34,056 (35.2%) 80,304 (80.6%) 31,409 (39.1%)
2018 100,109 (97.1%) 35,784 (35.7%) 83,387 (80.9%) 32,962 (39.5%)
2019 113,931 (97.0%) 42,487 (37.3%) 95,597 (81.4%) 39,138 (41.0%)

Non-cancer 2016 53,858 (55.4%) 10,873 (20.1%) 52,724 (54.2%) 12,864 (24.3%)
2017 55,678 (55.9%) 11,674 (20.9%) 55,093 (55.3%) 14,004 (25.4%)
2018 57,971 (56.2%) 12,655 (21.8%) 57,838 (56.1%) 15,140 (26.2%)
2019 64,777 (55.2%) 15,091 (23.3%) 66,093 (56.3%) 18,292 (27.7%)

Cancer 2016 40,737 (41.9%) 21,980 (54.0%) 25,419 (26.1%) 17,327 (68.1%)
2017 41,101 (41.3%) 22,381 (54.5%) 25,211 (25.3%) 17,405 (69.0%)
2018 42,138 (40.9%) 23,129 (54.9%) 25,548 (24.8%) 17,822 (69.8%)
2019 49,154 (41.9%) 27,397 (55.7%) 29,504 (25.1%) 20,846 (70.7%)

Cardiovascular 
disease

2016 51,155 (52.6%) 10,322 (20.2%) 28,109 (28.9%) 5,597 (19.9%)
2017 52,938 (53.2%) 11,121 (21.0%) 29,398 (29.5%) 6,086 (20.7%)
2018 55,124 (53.5%) 12,050 (21.9%) 31,162 (30.2%) 6,625 (21.3%)
2019 61,619 (52.5%) 14,283 (23.2%) 36,535 (31.1%) 8,324 (22.8%)

Cerebrovascular 
disease

2016 21,101 (21.7%) 4,789 (22.7%) 2,881 (3.0%) 555 (19.3%)
2017 21,780 (21.9%) 5,097 (23.4%) 3,010 (3.0%) 617 (20.5%)
2018 22,534 (21.9%) 5,529 (24.5%) 3,117 (3.0%) 690 (22.1%)
2019 24,966 (21.3%) 6,428 (25.7%) 3,480 (3.0%) 803 (23.0%)

Dementia 2016 28,742 (29.6%) 7,838 (22.3%) 30,740 (31.6%) 9,125 (29.7%)
2017 30,335 (30.5%) 8,585 (28.3%) 32,266 (32.4%) 9,949 (30.8%)
2018 31,801 (30.8%) 9,399 (30.0%) 33,886 (32.9%) 10,899 (32.2%)
2019 35,643 (30.4%) 11,168 (31.3%) 37,905 (32.3%) 12,934 (34.1%)

Kidney disease 2016 26,325 (27.1%) 5,463 (20.7%) 2,850 (2.9%) 676 (23.7%)
2017 26,212 (28.3%) 6,103 (21.6%) 3,022 (3.0%) 736 (24.3%)
2018 29,740 (28.8%) 6,610 (22.2%) 3,153 (3.1%) 764 (24.2%)
2019 34,217 (29.1%) 8,145 (23.8%) 3,752 (3.2%) 1,009 (26.9%)

Liver disease 2016 9,751 (10.0%) 1,767 (18.1%) 550 (0.6%) 127 (23.1%)
2017 10,148 (10.2%) 1,816 (17.9%) 515 (0.5%) 126 (24.5%)
2018 10,630 (10.3%) 2,039 (19.2%) 573 (0.6%) 156 (27.3%)
2019 12,209 (10.4%) 2,487 (20.4%) 1,161 (1.0%) 319 (27.5%)

Neurodegenerative 
disease

2016 5,118 (5.3%) 1,545 (30.2%) 3,890 (4.0%) 1,266 (32.5%)
2017 5,325 (5.4%) 1,681 (31.4%) 4,167 (4.2%) 1,428 (34.3%)
2018 5,380 (5.2%) 1,751 (32.5%) 4,252 (4.1%) 1,500 (35.2%)
2019 5,908 (5.0%) 1,988 (33.7%) 4,708 (4.0%) 1,731 (36.7%)

Respiratory disease 2016 33,626 (34.6%) 6,723 (20.0%) 3,304 (3.4%) 785 (22.9%)
2017 35,518 (35.7%) 7,349 (20.7%) 3,499 (3.5%) 843 (24.1%)
2018 36,660 (35.5%) 7,804 (21.3%) 3,564 (3.5%) 879 (24.7%)
2019 40,734 (34.7%) 9,225 (22.6%) 4,103 (3.5%) 1,061 (25.9%)

HIV (cancer excluded/
not excluded)

2016 71 (0.1%)/133 (0.1%) 7 (10.6%)/39 (29.6%) — —
2017 91 (0.1%)/166 (0.2%) 10 (11.0%)/55 (33.3%) — —
2018 87 (0.1%)/146 (0.1%) 16 (17.9%)/47 (32.1%) — —
2019 95 (0.1%)/175 (0.1%) 22 (23.5%)/60 (34.5%) — —

Acute life-threatening 
conditions (cancer 
excluded)

2016 — — 1.133 (1.2%) 108 (9.5%)
2017 — — 1.075 (1.1%) 104 (9.6%)
2018 — — 1.190 (1.2%) 113 (9.5%)
2019 — — 1.319 (1.1%) 145 (11.0%)

 (Continued)
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individuals in need in the dementia and neurodegenerative 
groups changed only marginally.

In all revised groups, palliative care utilization in 2019 
increased by 3.7%-points than if evaluated using Murtagh 
classification.19 Need was better covered by utilization in 
most groups due to specificity of diagnosis: 15.0%-points 
(cancer), 7.1%-points (liver), 3.3%-points (respiratory dis-
eases), 3.1%-points (kidney), 3.0%-points (neurodegenera-
tive disease), and 2.8%-points (dementia) more. A 
remarkable finding is the utilization rate in the newly 
defined group of deceased individuals with consciousness 
disorders. Amounting to 21.6% (new classification), it is 
higher than in most other groups (except for cancer, demen-
tia, and neurodegenerative disease). While 70.7% of all 
deceased with advanced cancer received palliative care in 
2019, the maximum among the NC groups reached only 
33.3% (in deceased with neurodegenerative diagnosis in 
2019, new classification).

Comparison with previous research: Estimation of 
palliative care need

If analyzed according to Murtagh et al.,19 97% of all deceased 
would have been identified as people in need of palliative care. 
This finding is consistent with other regional German claims 
data studies conducted in Nordrhein, Cologne, and Lower 
Saxony.29,32,33 We excluded concomitant cancer diagnoses 
(C00-C97), which turns out to be crucial for need estimation as 
it leads to much lower numbers of deceased with palliative care 
need (Murtagh classification (2019) vs. literature; see also eFig-
ures 1 and 2 in eSupplement): cardiovascular (52.5% vs. 83%–
90.7%), respiratory (34.7% vs. 42%–61.3%), dementia incl. 
senility (30.4% vs. 39%–48%) cerebrovascular (21.3% vs. 
27%–34.5%), liver (10.4% vs. 14%–20.3%), and neurodegen-
erative disease (5.0% vs. 5.6%–7.4%).32,33,44

The difference to mortality statistics can be demonstrated 
by comparing the proportional percentage of deaths attributed 

Figure 3. Palliative care UTILIZATION among deceased with palliative care need within each group (for amount of deceased with 
palliative care need, see Table 1) if analyzed according to Murtagh et al.19 versus new classification.

Diagnosis group Year Murtagh classification New classification

Palliative care need  
(% of all deceased)

Palliative care utilization 
(% of deceased with 
palliative care need within 
diagnosis group)

Palliative care 
need (% of all 
deceased)

Palliative care utilization 
(% of deceased with 
palliative care need 
within diagnosis group)

Consciousness 
disorders (cancer 
excluded)

2016 — — 2.591 (2.7%) 601 (23.2%)
2017 — — 2.986 (3.0%) 685 (22.9%)
2018 — — 3.007 (2.9%) 742 (24.7%)
2019 — — 3.702 (3.2%) 943 (25.5%)

N(2016) = 97,260; N(2017) = 99,585; N(2018) = 103,124; N(2019) = 117,436.

Table 1. (Continued)
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to a particular disease in death certificates with claims data. 
Minimization of these disparities can be an indicator of 
reduced overestimation. Strikingly, our findings are quite 
close to the international mortality statistics.32,33,44

Analysis of death certificates in Westphalia (Germany) 
showed that 22.1% had a cancer diagnosis and, according to 
the authors, were in need of palliative care.50 The new classifi-
cation with estimated 25.2% aligns more closely with these 
and other findings.16,18,24 In contrast, the Murtagh classification 
identified 41.9% of deceased as having cancer, which deviates 
massively from death certificate numbers. The overall estima-
tion of NC deaths according to both approaches was 54.5%–
55.4%, which both correspond to previously published 
literature.16,18,50 Regarding single NC groups, the new classifi-
cation (2019) resulted in percentages much closer to interna-
tional mortality statistics than the Murtagh classification: 
cardiovascular disease (31.1% vs. 23.3%–30.8%), respiratory 
(3.5% vs. 6.2%–10.1%), cerebrovascular (3.0% vs. 6.6%–
7.4%), neurodegenerative (4.0% vs. 1.4%–1.6%), liver (1.0% 
vs. 1.7%–2.1%), and kidney (3.2% vs. 2.1%–7.6%).18,21 
Dementia (32.3% vs. 4.2%–11.7%) is known to be the mostly 
underreported underlying cause of death in mortality certifi-
cates.18,21,24 In hospital claims, which are considered to be the 
more accurate source for cause of death diagnoses, dementia is 
much more often represented.51

Strengths and limitations

This study is based on high-quality retrospective claims data 
collected for documentation and remuneration purposes, 

despite the known weaknesses of such data, that is, among 
ambulatory diagnoses.52–57 Although our study yielded nota-
ble results, the main methodological limitation that has 
already been described by Murtagh et al.19 is that diagnoses 
alone may not suffice to infer the necessity for palliative 
care.15 Even in existing clinical assessments, diagnosis-
related criteria do not seem precise enough (nonspecific 
grading such as “severe cardiovascular disease”) or are based 
on examination results (e.g., echocardiography) or treat-
ments (e.g., cardiac implants).43,58,59 The administrative data-
set lacks several information that would be crucial for a 
medical indication of palliative care in an individual, such as 
symptom burden, prognosis, patients’ and families’ prefer-
ences, psychosocial well-being, but also information on pos-
sible barriers to access to palliative care such as language 
and availability of providers in rural areas.42,43,58,60–63

Positively noted, it is favorable that the presence of diag-
noses was linked to the crucial and certain information that 
all individuals had died within a maximum of 1 year. These 
cases are more likely to have required palliative care based 
on the given diagnoses compared to cases where the time or 
occurrence of death is unknown. The information on the 
occurrence of death was crucial in selecting the diagnoses 
for the new classification, which may otherwise limit its 
application for prospective use.

A significant advantage of considering only diagnoses 
information is the enhancement of international comparabil-
ity of the results. This approach can facilitate an increase in 
comparative international population-level studies.17,64 The 
Murtagh classification is applicable only to datasets where 

Figure 4. Palliative care UTILIZATION 2019 among deceased with palliative care need within each group (for amount of deceased 
with palliative care need, see Table 1) if analyzed according to Murtagh et al.19 versus new classification, cancer excluded in non-cancer 
groups.
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the cause of death is known. In contrast, our method pro-
vides an opportunity to achieve internationally comparable 
results by focusing exclusively on diagnoses, excluding 
additional needs-related information. This restriction ensures 
that our findings can be uniformly compared across different 
countries and studies.

Another limitation of our study can be seen in the process 
of diagnoses evaluation: On the one hand, a comprehensive 
evaluation of every specific four-digit documented diagnosis 
code was carried out by experienced medical specialists. On 
the other hand, medical experts conducted the selection of 
diagnoses without considering the perspectives of other 
groups involved in palliative care, such as other medical spe-
cialist groups, nursing staff, pastoral care workers, psycholo-
gists, patients, and their families.65 Therefore, establishing a 
standardized consensus among these care groups in accord-
ance with disease prevalence and treatment opportunities 
specific to each country would be beneficial.15,66,67

To estimate individuals’ palliative care needs in claims 
data as precisely as possible, several approaches can be 
taken, though this was not the aim of our study. One approach 
involves recording the aforementioned factors described in 
international assessments and recommendations within 
health insurance claims. Another method is linking other 
data sources, such as causes of death data, or considering 
further utilization data recorded in health insurance claims, 
such as medical consultations, treatments, prescribed drugs, 
and other records characteristic of known patterns of specific 
disease progression at the end of life.16,25,43,58–60,68 
Additionally, methods of excluding sudden deaths due to 
maternal mortality, suicide, injury (including fractures, poi-
soning, and external causes like road traffic deaths, which 
account for 6.4% of the palliative care need worldwide) may 
be used to narrow the study cohort to chronically ill deceased 
with non-communicable diseases.15,20,21,69

In summary, the application of our refined diagnosis-
based classification can effectively substitute the cause of 
death information, which is not available in claims data. It 
provides more realistic results when analyzing palliative 
care need and coverage in claims data than the widely used 
Murtagh classification. While palliative care utilization for 
deceased with cancer increased by 20%-points compared to 
the application of the inadequate Murtagh classification, pal-
liative care coverage for non-cancer groups remained largely 
unchanged. This may indicate that non-cancer diagnoses 
require closer attention in real-life care and future research.

While the new classification approach offers more appro-
priate results than the Murtagh classification, it does not and 
cannot provide a complete picture of palliative care need. 
Being a simple diagnosis-based approach as well, it remains 
inherently limited in its capacity to provide a comprehensive 
view of patients’ needs. This shortcoming reduces the 
approach’s utility for palliative care capacity planning. 
However, as we also have to consider constrained resources 
when we plan capacities, it is important to look beyond need 

estimation. Identifying patient groups that are likely to expe-
rience overmedicalized death seems worthy of considera-
tion. This makes them candidates for (earlier) palliative 
intervention.70 Against this background, future research 
should combine need estimation based on the refined ICD10-
classification and further needs-associated information as 
mentioned above with identifying predictors for overmedi-
calization at the end of life in order to support evidence-
based capacity planning and a more precise allocation of 
scarce resources.

Conclusion

Our classification provides an expandable ICD-10-based 
approach for analyzing routine data diagnoses of deceased 
when documented cause of death is not available. The use of 
this method yields results comparable to mortality statistics, 
indicating higher palliative care need coverage through grown 
utilization rates, but also highlighting gaps in non-oncological 
palliative care coverage. Our refined classification is more 
specific and therefore more adequate for retrospective claims 
data analysis on need and coverage of palliative care than the 
widely used Murtagh et al.19 classification.
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