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Abstract
Background: Comparative effectiveness of different types of palliative homecare is sparsely researched internationally—despite its
potential to inform necessary decisions in palliative care infrastructure development. In Germany, specialized palliative homecare
delivered by multi-professional teams has increased in recent years and factors beyond medical need seem to drive its involvement
and affect the application of primary palliative care, delivered by general practitioners who are supported by nursing services.
Aim: To compare effectiveness of primary palliative care and specialized palliative homecare in reducing potentially aggressive
interventions at the end-of-life in cancer and non-cancer.
Design: Retrospective population-based study with claims data from 95,962 deceased adults in Germany in 2016 using multivariable
regression analyses.
Settings/participants: Patients having received primary palliative care or specialized palliative homecare (alone or in addition to
primary palliative care), for at least 14 days before death, differentiating between cancer and non-cancer patients.
Results: Rates of potentially aggressive interventions in most indicators were higher in primary palliative care than in specialized
palliative homecare (p < 0.01), in both cancer and non-cancer patients: death in hospital (odds ratio (OR) 4.541), hospital care (OR
2.720), intensive care treatment (OR 6.749), chemotherapy (OR 2.173), and application of a percutaneous endoscopic gastrostomy
(OR 4.476), but not for parenteral nutrition (OR 0.477).
Conclusion: Specialized palliative homecare is more strongly associated with reduction of potentially aggressive interventions than
primary palliative care in the last days of life. Future research should identify elements of specialized palliative homecare applicable
for more effective primary palliative care, too. German Clinical Trials Register (DRKS00014730).
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What is already known about the topic?
•• Palliative homecare is an important component of palliative care, and it has a positive impact on the quality of care
at the end-of-life.
•• The effect of different types of palliative homecare on quality of care is sparsely researched.
•• Within palliative homecare, cancer patients still outweigh non-cancer patients.
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What this paper adds?
•• We compared two types of palliative homecare in Germany: primary palliative care and specialized palliative homecare.
Both reduced potentially aggressive interventions at the end-of-life.
•• The more comprehensive specialized palliative homecare was associated with less potentially aggressive interventions
in terms of lower rates of hospital as the place of death, hospital care, intensive care treatment, chemotherapy, and
application of a percutaneous endoscopic gastrostomy (PEG) within the last days of life. These results hold equally for
cancer patients as well as non-cancer patients.
•• Only for parenteral nutrition, we found a possible indication of oversupply in cancer patients (excepting those with
gastrointestinal cancer) within specialized palliative homecare.
Implications for practice, theory or policy
•• The potential of palliative homecare, particularly of specialized palliative homecare, to reduce potentially aggressive
interventions at the end-of-life deserves more attention in healthcare and health politics.
•• Future studies should investigate which elements of specialized palliative homecare are effective and can be integrated
into primary palliative care, where appropriate.

Introduction
Patients with life-shortening diseases have the option of
receiving palliative care near the end-of-life. In many highincome countries, there are different types and levels of
palliative homecare.1 In Germany, the majority of patients
receive primary palliative care, mainly provided as homecare by general practitioners with support from nursing or
hospice services. For patients with very complex symptoms, primary palliative care alone might not be sufficient.
These patients might be in need of a multi-professional
team, including physicians and nurses with mandatory
qualification in palliative care, providing specialized palliative homecare (alone or in addition to primary palliative
care). In recent years, the uptake of specialized palliative
homecare as the more comprehensive and more costly
form of palliative homecare has increased.2,3 At the same
time, it is evident that specialized palliative homecare does
not only depend on the patient’s medical need (and
demand) but also on surrounding factors that can impede
the involvement of primary palliative care alone, such as
the available palliative care infrastructure, as well as the
high workload of general practitioners.4 Therefore, it is
valuable to compare the impact of primary palliative care
and specialized palliative homecare in end-of-life care.
Systematic reviews and meta-analyses1,5–7 as well as
claims data analyses8–10 show that palliative care in general as well as different types such as hospital-based and
homecare have a positive effect on end-of-life care.
However, the comparative effectiveness of different types
of palliative homecare on potentially aggressive interventions at the end-of-life has been less studied so far. In the
literature we found a subsequent analysis11 of a metaanalysis,6 that delivers an indirect comparison between
specialized palliative care (not differentiating between
hospital-based and homecare) and primary palliative
care. As a result, both types of palliative care improve

patients’ quality of life and clinical outcomes, such as
symptom management. Another study12 concludes that,
in a mixed palliative care model, the prevention of potentially aggressive interventions at the end-of-life is suspected to be related to the large share of patients within
primary palliative care—but again without explicitly distinguishing between the two types of palliative homecare
in terms of outcomes. It should also be noted that most
patients who receive palliative care are cancer patients,
and that they are disproportionately overrepresented in
the German specialized palliative homecare with up to
88%2,13,14 against 64%2 in primary palliative care. This is
relevant as non-cancer patients receive less palliative care
and more potentially aggressive interventions.15,16 In
addition to possibly different effects of primary palliative
care and specialized palliative homecare on potentially
aggressive interventions at the end-of-life, we also
expect an impact of the unequal distribution of noncancer patients.
Thus, our study aims to close an evidence-gap on the
comparative effectiveness of primary palliative care and
specialized palliative homecare on healthcare indicators
at the end-of-life in cancer and non-cancer patients. The
results can help to identify promising directions for further development of palliative homecare.

Methods
Study design and setting
As a subproject of the multi-methods study “SAVOIR—
evaluation of specialised palliative homecare (SPHC) in
Germany: outcomes, interactions, regional differences”17
we conducted a retrospective population-based study
using claims data.
Our study population contained the total number of
95,962 people aged 19 years or older, who died in 2016,
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Table 1. Definition of used healthcare indicators in end-of-life care.
Healthcare indicator
Place of death: hospital
Hospital care
Intensive care treatment
Chemotherapy

Parenteral nutrition
Insertion or change of a PEG6

In claims data identified by

Subpopulation
data1

Discharge type “death” in hospital case
Begin or end of a hospital case without
palliative care service (OPS2: 8-98e or 8-982)
during the observation period
A corresponding hospital procedure code
(OPS: 8-980 or 8-98f) during the observation
period
A chemotherapeutic treatment code (ATC3:
L01 without L01CH or L01CP, PZN4: 09999092,
GOP5: 86510, 86512, 86514, 86516, OPS: 8-54)
during the observation period
A parenteral treatment code (ATC: B05BA,
OPS: 8-016, OPS 8-018) during the observation
period
An insertion or change of a PEG (GOP: 13412,
OPS: 431.2, 5-431.2, 8-123.0, 5-431.2, 8-123.0)
during the observation period

All patients with palliative care
All patients with palliative care
All patients with palliative care
Patients with palliative care and a diagnosis
of cancer (ICD: C00 to C97)
Patients with palliative care and without
gastrointestinal cancer or gastrointestinal
metastases (ICD: C15 to C26, C78.4 to C78.8)
Patients with palliative care and without
gastrointestinal cancer or gastrointestinal
metastases (ICD: C15 to C26, C78.4 to C78.8)

1Other

places of death were considered as “not in a hospital” and include all deaths in a domestic environment: at home, in a nursing home, hospice, or other “domestic” places.
2OPS German version of the international classification of procedures in medicine.
3ATC Anatomical Therapeutic Chemical Code.
4PZN Central Pharmaceutical Number.
5GOP fee schedule item.
6PEG percutaneous endoscopic gastrostomy.

were insured with a large German social health insurance
fund (BARMER) for at least 2 years before death and
resided in a federal state of Germany. This corresponds to
about 10.5% of the German population.18
The two different types of palliative homecare were
determined on the documentation of at least one corresponding service. The use of related fee schedule items
to identify services (see eSupplement) has already been
applied in other claims data-based studies.2,19 To ensure
that palliative care could have an impact on the indicators presented, palliative care had to be documented at
least once before the observation period of 14 days
before death. This observation period was chosen
because palliative homecare is often initiated close to
death.2,20 To enable comparison with more other studies,
we also examined the observation period of 30 days
before death.21,22 These results are presented and discussed in the eSupplement. The assignment of diseases
(cancer or non-cancer) was based on documented diagnoses according to Murtagh et al.23 (for ICD-10 codes, see
eSupplement: Table 1).

Data source
The analyzed health claims data included demographic
information, outpatient and hospital diagnoses and procedures, and outpatient drug prescriptions. For further
details, access to data and data cleaning procedures see
eSupplement.

Healthcare indicators
For both observation periods, the following healthcare indicators, which have already been used internationally,10,21,22,24–26
were calculated: place of death as an indicator of palliative
homecare until the end-of-life; a potentially aggressive
intervention was assumed for hospital care, intensive care
treatment, chemotherapy, parenteral nutrition, insertion
or change of a percutaneous endoscopic gastrostomy
(PEG). A detailed description is depicted in Table 1.

Statistical analysis
Statistical analysis was performed by Independent Samples
t Test for continuous parameters (mean, mean differences
[MD], standard deviation [SD]) and Chi-Squared Test of
Independence for binary outcomes (change in percentage
points [PP]). The group differences between primary palliative care and specialized palliative homecare and between
cancer and non-cancer patients in terms of the healthcare
indicators were presented with odds ratios (OR) calculated
by multivariable logistic regression. To exclude other influences on measured outcomes, we examined age, gender,
nursing home resident status, rural or urban geographic
location, cancer or non-cancer diagnosis, and comorbidity
measured by the Charlson Comorbidity Index [CCI].27
Statistical differences in these variables between the types
of palliative homecare were included in the model as
covariates. To assess the combined impact of the type of
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palliative homecare and the underlying disease, the interaction of both was tested for statistical significance.
Detailed results are presented in the eSupplement. All
analyses were exploratory, so there was no correction for
multiple testing. The differences were reported with a
95% confidence interval (CI) and the statistical significance level was set to 5%. All statistical analyses were performed with SAS 9.4 and SAS Enterprise Guide 7.1 (SAS
Institute, Inc.; Cary/NC). Design, performance and report
of the claims data analyses were based on the recommendations of STROSA (consensus German reporting standard
for secondary data analyses)28 and RECORD (reporting of
studies conducted using observational routinely-collected
health data).29

Results
Study population
From a total of 95,962 individuals deceased in 2016, 18,906
patients could be included in the analysis (Figure 1).
Patient characteristics are shown in Table 2: Patients
within primary palliative care were older (mean difference
(MD) +6.67 years, p < 0.0001), more often female (percentage points difference (PP) +2.73, p = 0.0002), lived
more often in nursing homes (PP +13.01, p < 0.0001), had
fewer comorbidities (MD −1.07, p < 0.0001) and fewer had
cancer diagnoses (PP −28.79, p < 0.0001).

Healthcare indicators
The results are shown in Table 3.
Place of death: Patients within primary palliative care
had a higher probability of dying in hospital than patients
within specialized palliative homecare (PP +17.14,
p < 0.0001; OR 4.541 [CI 4.178–4.936]). This difference
was also seen in subgroups of cancer and non-cancer
patients, due to the non-significant interaction of disease
and type of palliative homecare (OR non-cancer 5.446 [CI
4.274–6.938]; OR cancer 4.435 [CI 4.061–4.884]; interaction p = 0.1150).
Hospital care: The probability of receiving hospital
treatment was higher for patients within primary palliative care compared to specialized palliative homecare (PP
+10.13, p < 0.0001; OR 2.720 [CI 2.499–2.961]). Again,
the difference remained in the subgroups of cancer and
non-cancer patients (OR non-cancer 3.060 [CI 2.424–
3.864]; OR cancer 2.673 [CI 2.441–2.926]; interaction
p = 0.2856).
Intensive care treatment: The risk of receiving intensive care treatment was higher within primary palliative
care than within specialized palliative homecare (PP
+3.52, p < 0.0001; OR 6.749 [CI 5.110–8.912]). The difference remained in the subgroups of cancer and noncancer patients (OR non-cancer 5.005 [CI 2.699–9.282];
OR cancer 7.190 [CI 5.282–9.787]; interaction p = 0.3019).

Figure 1. Flow-chart study population.

Chemotherapy: The incidence of cancer patients
receiving chemotherapy was higher within primary palliative care than within specialized palliative homecare (PP
+2.55, p < 0.0001; OR 2.173 [CI 1.823–2.591]).
Parenteral nutrition: Irrespective of the underlying disease (excluding gastrointestinal cancer or corresponding
metastases), patients within primary palliative care had a
lower probability of receiving parenteral nutrition than
within specialized palliative homecare (PP −1.46,
p < 0.0001; OR 0.477 [0.323–0.705]). Taking into account
cancer and non-cancer patients, there was a significant
interaction of disease and type of palliative homecare (OR
non-cancer 1.553 [CI 0.521–4.629]; OR cancer 0.368 [CI
0.233–0.581]; interaction p = 0.0164). This means that the
probability of receiving more parenteral nutrition in specialized palliative homecare than in primary palliative care
only holds for cancer patients.
Insertion or change of a percutaneous endoscopic gastrostomy (PEG): Looking at the same subgroup of patients
without gastrointestinal cancer or corresponding metastases, patients within primary palliative care had a higher
probability of insertion or change of a PEG than those
within specialized palliative homecare (PP +0.34,
p = 0.0045; OR 4.476 [CI 1.717–11.666]). The difference
remained in the subgroups of cancer and non-cancer
patients (OR non-cancer 7.185 [CI 0.961–53.715]; OR cancer 3.716 [CI 1.229–11.229]; interaction p = 0.5715).

Discussion
Main findings
In this retrospective claims data study, we compared primary palliative care and specialized palliative homecare in
terms of healthcare indicators at the end-of-life to identify
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CCI: Charlson comorbidity index; MD: mean difference; PP: percentage points difference; SD: standard deviation.

Patients receiving palliative homecare 14 days before death
n
11,783
5141
6629
%
62.32
43.74
56.26
Patients without gastrointestinal cancer or corresponding metastases
n
8637
5141
3496
% of all
73.30
59.52
40.48
Age in years
Mean (SD)
81.06 (11.32)
85.79 (9.32) 77.38 (11.37)
Female gender
n
7197
3643
3554
%
61.08
50.62
49.38
Morbidity weight, CCI
Mean (SD)
5.25 (3.74)
3.68 (2.60)
6.47 (4.03)
Nursing home resident
n
5164
3154
2010
%
43.83
61.08
38.92
Residency, urban
8040
3628
4412
n (missing: primary
palliative care n = 452,
specialized palliative
homecare n = 270)
%
70.96
45.12
54.88

Non-cancer

All

Cancer

All

Non-cancer

Specialized palliative homecare

Primary palliative care

Table 2. Patients’ characteristics, 14 days before death.

71.08

4054

1651
75.22

6.76 (4.08)
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60.05
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65.28

18,906
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All

Total
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38.11
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6219
50.39

6219
32.89

Non-cancer

65.57

8466

3661
49.75

6.61 (4.06)

7026
61.89

75.37 (11.76)

6135
49.61

12,687

Cancer

–0.12

13.01

–1.07

2.73

6.67

21.30

67.11

MD or PP

0.8661

<0.0001

<0.0001

0.0002

<0.0001

<0.0001

<0.0001

p-Value

Primary palliative
care vs Specialized
palliative homecare
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Patients receiving palliative homecare 14 days before death
n
11,783
5141
%
62.32
43.74
Place of death, hospital
n
4232
1219
%
35.92
23.65
Odds ratio primary palliative care vs
4.541
specialized palliative homecare [CI]
[4.178–4.936]
Odds ratio non-cancer, primary palliative
5.446
care vs specialized palliative homecare [CI]
[4.274–6.938]
Odds ratio cancer, primary palliative care vs
specialized palliative homecare [CI]
Hospital care
n
3036
951
%
25.77
18.45
Odds ratio primary palliative care vs
2.720
specialized palliative homecare [CI]
[2.499–2.961]
Odds ratio non-cancer, primary palliative
3.060
care vs specialized palliative homecare [CI]
[2.424–3.864]
Odds ratio cancer, primary palliative care vs
specialized palliative homecare [CI]
Intensive care treatment
n
516
192
%
4.38
3.73
Odds ratio primary palliative care vs
6.749
specialized palliative homecare [CI]
[5.110–8.912]
Odds ratio non-cancer, primary palliative
5.005
care vs specialized palliative homecare [CI]
[2.699–9.282]
Odds ratio cancer, primary palliative care vs
specialized palliative homecare [CI]
7.190
[5.282–9.787]

5.005
[2.699–9.282]
7.190
[5.282–9.787]

50
0.83

11
1.03

324
4.89

61
0.86

2.673
[2.441–2.926]

2.673
[2.441–2.926]

3.060
[2.424–3.864]

93
8.73

1021
16.85

1114
15.64

1248
20.60

2085
31.45

5.446
[4.274–6.938]

90
8.45

6058
85.05

4.435
[4.061–4.884]

1338
18.78

3013
45.45

1065
14.95

Cancer

4.435
[4.061–4.884]

7123
37.68

6629
56.26

Non-cancer

All

Cancer

All

Non-cancer

Specialized palliative homecare

Primary palliative care

Table 3. Healthcare indicators, 14 days before death.

Noncancer

577
3.05

4150
21.95

5570
29.46

203
3.26

1044
16.79

1309
21.05

18,906 6219
100.00 32.89

All

Total

374
2.95

3106
24.48

4261
33.59

12,687
67.11

3.52

10.13

17.14

Cancer PP

(Continued)

Interaction primary palliative
care vs specialized palliative
homecare and non-cancer vs
cancer p = .3019

<0.0001

Interaction primary palliative
care vs specialized palliative
homecare and non-cancer vs
cancer p = 0.2856

<0.0001

Interaction primary palliative
care vs specialized palliative
homecare and non-cancer vs
cancer p = 0.1150

<0.0001

p-Value

Primary palliative care vs Specialized
palliative homecare
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5141

41
25
0.47
0.49
4.476
[1.717–11.666]
7.185
[0.961–
53.715]

8637

28
0.80

48
20
0.56
0.39
0.477
[0.323–0.705]
1.553
[0.521–4.629]

3.716
[1.229–11.229]

16
0.46

3496

0.368
[0.233–0.581]

3496

5141

8637

2.173
[1.823–2.591]

6629
411
6.20

5
0.13

3704

75
2.02

3704

7.185
[0.961–
53.715]

1
0.09

1065

1.553
[0.521–4.629]

4
0.38

1065

Non-cancer

3.716
[1.229–
11.229]

4
0.15

2639

0.368
[0.233–0.581]

71
2.69

2639

6058
221
3.65

Cancer

All

Cancer

All

Non-cancer

Specialized palliative homecare

Primary palliative care

CI: confidence interval; PEG: percutaneous endoscopic gastrostomy; PP: percentage points difference; SD: standard deviation.

 dds ratio cancer other than
O
gastrointestinal or corresponding
metastases, primary palliative care vs
specialized palliative homecare [CI]

Chemotherapy
Cancer patients
n
%
Odds ratio primary palliative care vs
specialized palliative homecare [CI]
Parenteral nutrition
Patients without gastrointestinal cancer or
corresponding metastases
n
%
Odds ratio primary palliative care vs
specialized palliative homecare [CI]
Odds ratio non-cancer, primary palliative
care vs specialized palliative homecare [CI]
Odds ratio cancer other than
gastrointestinal or corresponding
metastases, primary palliative care vs
specialized palliative homecare [CI]
Insertion or change of a PEG
Patients without gastrointestinal cancer or
corresponding metastases
n
%
Odds ratio primary palliative care vs
specialized palliative homecare [CI]
Odds ratio non-cancer, primary palliative
care vs specialized palliative homecare [CI]

Table 3. (Continued)

Noncancer

24
0.39

46
0.37

26
0.42

12,341 6219

123
1.00

12,341 6219

All

Total

20
0.33

6135

99
1.61

6135

12,687
632
4.98

0.34

–1.46

2.55

Cancer PP

Interaction primary palliative
care vs specialized palliative
homecare and non-cancer vs
cancer p = 0.5715

0.0045

Interaction primary palliative
care vs specialized palliative
homecare and non-cancer vs
cancer p = 0.0164

<0.0001

<0.0001

p-Value

Primary palliative care vs Specialized
palliative homecare
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Table 4. Overview of comparing our results with findings form other studies.
Healthcare indicator

Our results (Table 3)

Results from international
studies

Results from other German
studies

Place of death: hospital

Primary palliative care 35.9%;
Specialized palliative homecare
18.8%; together: 29.5%
Primary palliative care 25.8%;
Specialized palliative homecare
15.6%; together 22.0%

Palliative care: 30.3%8, 39.0%9;
no palliative care: 74.8%9,
80.3%8
Palliative care: 27.4%10 (last
14 days) to 76%8 (last 180 days);
no palliative care: 60.8%,10
98.5%8
Palliative care: 4.6%8 (last
180 days), 18.3%10 (last
14 days); no palliative care:
14.3%,8 40.4%10
Overall, including palliative care
and no palliative care: 11.3%32
(last 14 days); 4.8%–12.7%25
(last 30 days)
Overall, including palliative
care and no palliative care;
subsumed as artificial nutrition:
2.9%33 (last 7 days); 0.7%22 (last
14 days)

Overall, including palliative
care and no palliative care:
38.1% to 42.0%25,30,31
Overall, including palliative
care and no palliative care:
44.8%25 (last 30 days)

Hospital care

Intensive care treatment

Primary palliative care 4.4%;
Specialized palliative homecare
0.9%; together 3.0%

Chemotherapy

Primary palliative care 6.2%;
Specialized palliative homecare
3.7%; together 5.0%

Parenteral nutrition

Primary palliative care 0.6%;
Specialized palliative homecare
2.0%; together 1.0%
Primary palliative care 0.5%;
Specialized palliative homecare
0.1%; together 0.4%

Insertion/change of a PEG

promising directions for further development of palliative
homecare. Primary palliative care was more associated
with potentially aggressive interventions at the end-of-life
than specialized palliative homecare regarding the indicators of hospital care, death in hospital, intensive care
treatment, chemotherapy, and insertion or change of a
PEG. The benefit of specialized palliative homecare was
evident in both subgroups of cancer and non-cancer
patients. Hints of more potentially aggressive interventions within specialized palliative homecare than within
primary palliative care were only evident in parenteral
nutrition.

Primary palliative care versus specialized
palliative homecare: comparison with
international and national literature
Comparisons of our results with findings from other
national and international studies were only possible for
aggregated types of palliative care or for populations
without palliative care. For an overview, see Table 4. In
summary, our findings of potentially aggressive interventions compared reasonably well to international studies,
confirming the plausibility of the results. Compared to no
palliative care, both types of palliative homecare seem to
reduce potentially aggressive interventions at the end-oflife. According to our results, specialized palliative homecare was the more effective of these.
Comparing our results with other German studies that
examined the same types of palliative homecare is limited

Overall, including palliative
care and no palliative care:
3.5%25 (last 30 days)
Overall, including palliative
care and no palliative care;
only outpatient chemotherapy:
10.5%25 (last 30 days)

Specialized palliative
homecare: 1.5% to 3.7%2
(last 90 days in patients with
dementia)

because of different populations and observation periods.
We found that rates of patients dying in hospital in our
study were much higher than reported in two existing
case studies, however, these assessed only one specialized palliative homecare team each.13,20
It should be noted that two indicators—parenteral
nutrition, and the insertion or change of a PEG—showed
remarkably low frequencies, despite our large study population (about 10% of the deceased Germans in 2016).
These findings should, therefore, be interpreted with caution. Furthermore, parenteral nutrition requires a more
detailed reflection, since it was the only indicator without
advantage for specialized palliative homecare. It is already
known that younger age and male gender are associated
with higher rates of artificial nutrition.33 However, even
after adjustment for these parameters, patients within
specialized palliative homecare showed a higher probability for parenteral nutrition. This possible overprovision
within specialized palliative homecare should be analyzed
in future studies.

Palliative care for cancer and non-cancer
patients
It is already known that non-cancer patients receive palliative care less frequently.16 This was in line with our results:
we observed that there were more cancer patients within
specialized palliative homecare than within primary palliative care. There is also evidence that non-cancer patients
receive lower quality palliative care.15 An explanation for
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this may be the more difficult predictability of disease progression34 and the associated more complex homecare35 in
non-cancer patients. Thus, we suspected similar results
from our analysis. However, the results contradicted this:
in purely descriptive numbers, we depicted a pattern of
slightly lower rates of potentially aggressive interventions
in non-cancer patients within primary palliative care, even
more so within specialized palliative homecare. Adjusted
by logistic regression and tested for interaction, the benefit
of specialized palliative homecare remained in the subgroups cancer and non-cancer patients. To find explanations for this result, we consulted the literature again. The
question of whether cancer patients require a different palliative care approach than non-cancer patients is an important issue in current palliative care research.15,16,36–38 As
there might be little to no difference in the severity of
symptoms, end-of-life care seems to be more influenced
by the severity of the life-limiting disease, by the attitudes
toward the disease, and by the social support the patient
receives than by the category cancer versus non-cancer.38
We therefore derive that presumably effective elements
of specialized palliative homecare (such as keeping a team
on standby 24/7, training in palliative care, and coordination of care)39 also display effect in the complex care of
non-cancer patients. Further research should explore the
single factors/elements that produce positive effects in
terms of avoiding potentially aggressive interventions at
the end-of-life.

Implications for further development of
palliative homecare
The better overall results for specialized palliative homecare may enforce the conclusion to recommend the
expansion of specialized palliative homecare capacities.
However, there are far more aspects to consider than
those we have studied. Firstly, there are repercussions of
specialized palliative homecare for the provision of palliative as well as primary care in general. For example, this
has been described as fragmentation of primary care and
a lack of responsibility of all other than specialized palliative homecare providers.40 Secondly, there is an economic
necessity to take associated costs of organizing palliative
homecare into account. Specialized palliative homecare
may avoid potentially aggressive interventions at the endof-life, which spares financial resources, but this might be
balanced out by higher resources. Related cost-effectiveness ratios are not known yet. Therefore, the already
available evidence for cost savings in palliative homecare
in general41 should also be investigated for primary palliative care versus specialized palliative homecare.
In conclusion, effective specialized palliative homecare
should be maintained, identifying the driving factors and
making these applicable to primary palliative care. Besides
the already mentioned factors like keeping a team on

standby 24/7, training in palliative care, and coordination
of care, these may involve time for care and attention for
patients. Both seem to be limited within primary palliative
care to ensure the intended care at the end-of-life.42,43 To
strengthen primary palliative care, possible approaches,
like training in palliative skills and better interconnectedness within a supporting infrastructure (for example nursing services and hospices), have already been identified.4,44
In more general terms, it seems important to empower a
greater interaction and cooperation, rather than the coexistence of primary palliative care and specialized palliative
homecare. Then, two aims can be reached equally: providing access to specialized palliative homecare and
strengthening primary palliative care.35,40

Strengths and limitations
Up to now, no investigation on effectiveness of primary
palliative care and specialized palliative homecare has
been carried out with explicit distinction between cancer
and non-cancer patients. We were able to analyze the
effects of palliative homecare provided 14 days before
death in over 90,000 deceased patients, covering about
10% of those who died in Germany in 2016.18 In addition
to the well-known advantages and disadvantages of claims
data analyses, we have to address the following limitations: first, we conducted a retrospective populationbased study, which—compared to prospective studies—is
not able to consider the unknown time of death in actual
care decisions.45 Second, evaluating end-of-life care at a
population level using claims data can only address potentially aggressive interventions. Patient reported outcomes
like symptom severity, patient satisfaction and social support, which are vitally important in each individual situation or care decision, are either not validly documented or
not available in claims data. We are therefore aware that
using claims data based indicators rather means describing
the provision of healthcare than evaluating quality of palliative care. Third, we were only able to adjust for known
and available confounding factors. Fourth, by using the
assignment rule “documentation of at least one corresponding fee schedule item,” we did not account for probable differences in the continuity or intensity of care hiding
behind billing. Fifth, we compared primary palliative careonly with specialized palliative homecare (with or without
simultaneous primary palliative care). We did not analyze
the outcomes of a simultaneous delivery of primary palliative care and specialized palliative homecare (which
accounted for about 7% of our population) separately and
we did not include “no palliative care” into the comparison. Finally, the transferability of results to other highincome countries may be restricted due to differences in
health systems and palliative care delivery. However, the
general observation of specialized palliative homecare
having advantages over primary palliative care in avoiding
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potentially aggressive interventions at the end-of-life
might also hold for countries other than Germany.

Conclusion
We found that specialized palliative homecare was associated with lower rates of potentially aggressive interventions at the end-of-life than primary palliative care in
cancer and non-cancer patients. From these findings, we
conclude that further research should investigate the single elements of specialized palliative homecare that produce both positive and negative effects. This could be
used to inform and optimize primary palliative care, and
to avoid negative specialized palliative homecare effects
in the future. The potential of palliative homecare, particularly of specialized palliative homecare, in reducing
potentially aggressive interventions at the end-of-life,
deserves more attention in healthcare and politics.
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