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Abstract

Background Pain is common in advanced cancer, and its assessment is recognized as crucial for effective management.
However, real-world evidence on pain prevalence, relief, and the impact of structured pain assessment across cancer types
at the end of life remains limited.

Methods We analyzed data from 215,317 patients who died from cancer reported to the Swedish Register of Palliative Care
(2011-2023). Data are based on validated end-of-life questionnaires completed by healthcare providers after the patient’s
death. Patient characteristics and provider-reported pain outcomes (prevalence of pain, severe pain, structured pain assess-
ment usage, pain relief) were evaluated. Pain prevalence and relief across cancer types were examined through multivariable
logistic regression analyses.

Results Overall, 82% of patients experienced pain and 35% severe pain during their final week of life. Highest pain preva-
lence occurred in pancreatic, prostate, and bone/soft tissue cancer and lowest in brain/CNS cancers. Complete pain relief
was reported in 77% of patients, with lowest odds in patients with prostate and bone/soft tissue cancer and highest odds in
patients with brain/CNS cancer. Pain assessment using validated tools was reported in 57% of patients, ranging from 49% in
hematological malignancies to 64% in pancreatic cancer. Structured pain assessment was significantly associated with higher
odds of complete pain relief both overall (adjusted OR 1.27, 95% CI 1.24-1.30) and across most cancer types.

Conclusion Pain remains highly prevalent in patients with cancer at the end of life, with variation in both occurrence and
relief across cancer types. Structured pain assessment was consistently associated with higher odds of complete pain relief.
These findings underscore the importance of routine, systematic pain assessment and tailored pain management strategies
in end-of-life cancer care.

Keywords Cancer - Pain prevalence - Relief

Responsible Editor: Philippe Garrigues

P4 Ellis Slotman 4 Department of Molecular Medicine and Surgery, Karolinska
e.slotman @utwente.nl Institutet, Karolinska University Hospital, Stockholm,
Sweden
1 .
Department of Health Technology and Services Research, 5 L. i . S
University of Twente, Technical Medical Centre, Enschede, Centre of Expertise in Palliative Care, Leiden University

the Netherlands Medical Centre, Leiden, the Netherlands

Department of Radiotherapy, Leiden University Medical

Department of Research and Development, Netherlands Centre, Leiden, the Netherlands

Comprehensive Cancer Organisation, Utrecht,
the Netherlands 7 Department of Oncology-Pathology, Karolinska Institutet,

Department of Research and Development, Stockholms Karolinska University Hospital, Stockholm, Sweden

Sjukhem Foundation, Stockholm, Sweden

Published online: 22 January 2026 @ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00520-026-10349-y&domain=pdf

116 Page 2 of 10

Supportive Care in Cancer (2026) 34:116

Introduction

Pain is one of the most common symptoms in patients with
cancer. A recent systematic literature review found pain
is prevalent in nearly 45% of patients [1], with the highest
rates observed in patients with advanced, metastatic, or
terminal disease. More than half (55%) of them experience
any pain and up to 40% experience moderate to severe
pain. Pain is known to increase toward the end of life [2,
3], and many patients with cancer experience episodes of
breakthrough pain on top of otherwise controlled back-
ground pain [4].

Experiencing pain significantly diminishes quality
of life and increases psychological distress, with many
patients citing pain as a primary concern as they approach
the end of life [5-8]. Consequently, effective and timely
pain management is essential not only for providing emo-
tional comfort and preserving dignity during patients’
final days, but also for preventing unnecessary suffering
for both patients and their families. Insight into the preva-
lence and relief of pain is therefore critical for improving
end-of-life care in patients with cancer. Since cancer rep-
resents a heterogeneous group of diseases with varying
pain mechanisms and treatment strategies, more detailed
insight into pain outcomes by cancer type would be valu-
able to guide patient-centered pain management.

Accurate assessment of symptoms is widely recognized
as a critical first step in appropriate pain management and
is identified as one of the guiding principles in the cancer
pain management guidelines of the World Health Organi-
zation (WHO) [9]. Robust evidence from controlled tri-
als has demonstrated that routine symptom assessment
improves both symptom control and health-related qual-
ity of life in patients with cancer [10-14]. However, more
detailed insight into how pain assessment influences pain
relief in end-of-life cancer care within routine clinical
practice remains limited. This is particularly relevant
given the known increase in pain prevalence toward the
end of life [2, 3], alongside potentially greater barriers to
effective pain assessment. These barriers include commu-
nication difficulties, clinician discomfort with end-of-life
discussions, and various care settings during end-of-life
care (e.g., hospital, specialized palliative care, home),
which may lead to inconsistencies in the assessment and
management of pain [15-17].

Identifying cancer-specific patterns in pain prevalence
and relief at the end of life, along with understanding
how structured assessment influences pain outcomes,
could inform quality improvement initiatives in palliative
oncology care. Therefore, this study aimed to examine
pain prevalence and the extent of pain relief during the
last week of life across cancer types in a population-based
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cohort of patients who died from cancer. Additionally, we
aimed to assess differences in pain, severe pain, and pain
relief according to specialist palliative care involvement,
as well as to explore the association between use of struc-
tured pain assessment tools and pain relief.

Methods
Data source and study cohort

Data was retrieved from the Swedish Register of Pallia-
tive Care (SRPC). This registry collects data on end-of-
life symptoms and care variables during the last week of
patients’ lives using a validated end-of-life questionnaire
(ELQ) completed retrospectively after a patient’s death by
healthcare professionals, most commonly nurses involved
in the patient’s end-of-life care [18, 19]. The registry is
intended to capture data on all patients who have died, but as
completion of the end-of-life questionnaire is not universal,
approximately 60% of all annual deaths and 80% of cancer
deaths in Sweden are included in the registry [20, 21]. The
SRPC is regularly linked to the Swedish Cause of Death
Register, thereby linking the cause of death to all patients
included in the SRPC according to the ICD-10 classification.
For this study, we included all adult patients who died from
cancer (ICD10 codes C00-C96) between 2011 and 2023 and
were reported to the SRPC. Only patients with an anticipated
death based on their disease trajectory, as indicated in the
end-of-life questionnaire, were included in this study.

Data and definitions

For all included patients, we collected the following char-
acteristics from the SRPC: age, sex, place of death, cause of
death, the presence of an end-of-life discussion, and whether
there was consultation of external expertise in the manage-
ment of the patients’ symptoms. Place of death was classified
as own home, nursing home permanent stay, nursing home
short-term stay, hospital ward (excluding palliative inpatient
care), hospice or palliative inpatient care, or other. Cancer
types were classified into the categories displayed in Table 1.
A further specification of the ICD-10 codes included in these
categories can be found in Supplementary Table 1. End-of-
life discussion was categorized as present or absent based on
whether the patient received information about the transition
to end-of-life care. Consultation of external expertise was
categorized as yes or no based on whether at least one of
the following specialists outside the care team was consulted
about the patient’s symptoms during the last week of life:
pain clinic, palliative care team, other hospital unit, spiritual
counsellor, or allied health professionals.
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Table 1 Cohort characteristics

N %
Total number of patients 215,317
Characteristics
Age (median; interquartile range) 76 (68-84)
Sex
Male 110,244 51
Female 105,073 49
Place of death
Hospice or palliative inpatient care 66,792 31
Own home 53,657 25
Hospital ward 47,836 22
Nursing home—permanent stay 23,215 11
Nursing home—short-term stay 22,818 11
Other 999 1
Communication capacity
Able to express will always or until days/hours before death 191,701 89
Ability to express will was lost weeks or months before death 18,420 9
Don’t know 5196 2
Cancer type
Lung cancer 33,919 16
Colorectal cancer 26,871 13
Prostate cancer 21,712 10
Pancreatic cancer 19,045 9
Hematological malignancy 16,811 8
Breast cancer 13,813 6
Urinary tract cancer 12,662 6
Cancer of female genital organs 12,285 6
Gastric or esophageal cancer 10,303 5
Cancer of unknown primary 9749 5
Liver cancer 7053 3
Cancer of the brain/CNS 6149
Skin cancer 5952
Cancer of the gallbladder/biliary tract 5083 2
Cancer of the head and neck region 4481 2
Cancer of the bone/soft tissue 2360
Other 7069 3

The following variables related to pain prevalence and
relief were extracted from the SRPC: use of structured pain
assessment tools during the last week of life, occurrence of
pain and severe pain, and the extent of pain relief achieved.
Pain assessment was based on the question: “Was the per-
son’s pain assessed at any time during the last week of life
using VAS, NRS or another pain-assessment tool?” This
includes the use of proxy assessment tools, such as the IPOS
proxy version and Abbey pain scale, in cases where patients
were unable to express themselves. Data on the occurrence
of pain were collected through the question: “Did the per-
son display breakthrough of any of the following symptoms
during the last week of life?”, with pain listed as one of
the symptoms. In this question, breakthrough of symptoms

refers to the presence of symptoms on any occasion during
the last week of life. Information on severe pain was col-
lected between 2011 and 2021 using the question: “Did the
person experience severe pain at any time during the last
week of life (e.g., VAS or NRS > 6 or severe pain according
to another validated tool)?”” The questions regarding pain
assessment, occurrence of pain, and occurrence of severe
pain included three response options: “yes,” “no,” or “don’t
know.” “Don’t know” responses were excluded from all
analyses. Pain relief data were collected only for patients
with reported pain. The question was “Pain was relieved,”
with response options “completely,” “partially,” or “not at
all.” In this context, relief was determined by the subjec-
tive assessment of the healthcare professional completing
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the questionnaire. Since the “not at all” category repre-
sented < 1% of responses, this category was combined with
“partially” for analytical purposes.

Statistical analyses

Descriptive statistics were used to present the prevalence
of pain, severe pain, and the extent of pain relief stratified
by cancer type. To evaluate differences in pain experiences
between cancer types, logistic regression models were cre-
ated with prevalence of pain, severe pain, and pain relief as
dependent variables and cancer type as the independent vari-
able. The models for prevalence of pain and severe pain were
adjusted for age, sex, and place of death. The model for pain
relief was additionally adjusted for the presence of an end-
of-life discussion and consultation of external expertise in
the management of symptoms. Deviation coding was applied
to the independent variable to ensure that the association of
each cancer type with pain outcomes was assessed relative
to the grand mean across all cancer types rather than a sin-
gle reference category. Due to the use of deviation coding,
odds ratios were not provided for the last category (other),
as this group is omitted to ensure that the model parameters
sum to zero and comparisons are made relative to the grand
mean. To evaluate differences in pain, severe pain, and pain
relief according to specialist palliative care involvement,
we conducted both descriptive analyses and multivariable
logistic regression adjusted for age and sex. Analyses were
stratified into three groups: (1) patients without specialist
palliative care involvement, (2) patients who died in a pal-
liative care setting (hospice or inpatient palliative care) or
received specialized palliative home care, and (3) patients
who died elsewhere but received specialist palliative care
(SPC) consultation for symptom management. To assess the
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association between pain assessment and the extent of pain
relief, logistic regression analyses were performed for the
total cohort and for all cancer types separately. These mod-
els included complete pain relief as the dependent variable
and pain assessment as the independent variable, adjusted
for age, sex, place of death, the presence of an end-of-life
discussion, and consultation of external expertise in the
management of symptoms.

Results
Characteristics of the study population

A total of 215,317 patients who died of cancer were included
in this population-based cohort study (2011-2023). The
median time between the death of a patient and registra-
tion in the SRPC ranged from 3 to 7 days during the study
period. The median age of patients was 76 years, and a slight
majority were male (51%). Specialized palliative care set-
tings were the most common place of death, with 31% of
patients dying in hospice or palliative inpatient facilities,
followed by home (25%) and general hospital ward (22%).
In 9% of patients, it was reported that they lost their abil-
ity to express their will weeks or months before death. The
most common cancer types were lung cancer (16%), fol-
lowed by colorectal cancer (13%) and prostate cancer (10%),
as detailed in Table 1.

Prevalence of pain and severe pain at the end of life
Pain was reported in 82% of all patients during their final

week of life, with the lowest prevalence in those with brain/
CNS cancers (72%) and the highest in those with pancreatic

0% 20% 40% 60%

Odds ratio Odds ratio

(unadjusted) P value (adjusted®) P value

82% 18% NA NA
78% 22% 0.80 (0.78-0.82)  <0.001 0.80 (0.77-0.82)  <0.001
84% 16% 1.15(1.12-1.19)  <0.001 1.18 (1.14-1.22)  <0.001
83% 17% 1.10 (1.06-1.14)  <0.001 1.28 (1.23-1.34)  <0.001
86% 14% 1.34 (1.28-1.39)  <0.001 1.35(1.30-1.41)  <0.001
77% 23% 0.74 (0.71-0.76)  <0.001 0.80(0.77-0.83)  <0.001
81% 19% 0.94 (0.90-0.98) 0.011 0.85(0.81-0.89)  <0.001
84% 16% 1.16 (1.11-1.22)  <0.001 1.24 (1.18-1.30)  <0.001
84% 16% 1.15 (1.10-1.21) <0.001 1.05 (1.00-1.11) 0.024
82% 18% 1.00 (0.95-1.05) 0.955 1.02 (0.97-1.07) 0.379
82% 18% 1.04 (0.98-1.09) 0.166 1.10 (1.05-1.16)  <0.001
84% 16% 1.14 (1.12-1.19)  <0.001 1.17 (1.10-1.25)  <0.001
28% 0.56 (0.53-0.59)  <0.001 0.47 (0.44-0.50)  <0.001
80% 20% 0.89 (0.84-0.95)  <0.001 0.88 (0.83-0.94)  <0.001
84% 16% 1.19 (1.11-1.28)  <0.001 1.19 (1.11-1.29)  <0.001
80% 20% 0.88 (0.82-0.95) 0.001 0.88 (0.81-0.94)  <0.001
85% 15% 1.22(1.09-1.35)  <0.001 1.11 (1.00-1.24) 0.041

81% 19% NA NA

80% 100%

Fig. 1 Prevalence (%) and odds ratios for pain during the last week of life in patients with cancer. *Odds ratios were adjusted for age, sex, and

place of death. Odds ratios were assessed relative to the grand mean
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mSevere pain  ®No severe pain (Ouiifijr:;it‘;d) pialiie gz?:szzg?) Pivaliie
All (N=161,495) 35% 65% NA NA
Lung cancer (N=25,233) 34% 66% 1.00 (0.97-1.02) 0.971 0.99 (0.96-1.02) 0.730
Colorectal cancer (N=20,330) 36% 64% 1.06 (1.03-1.09) <0.001 1.10 (1.06-1.13) <0.001
Prostate cancer (N=16,498) 38% 62% 1.19 (1.15-1.28) <0.001 1.34 (1.30-1.39) <0.001
Pancreatic cancer (N=14,224) 39% 61% 1.20 (1.16-1.25) <0.001 1.24 (1.20-1.29) <0.001
Hematological malignancy (N=12,257) 31% 69% 0.88 (0.85-0.92) <0.001 0.93 (0.85-0.96)  <0.001
Breast cancer (N=10,471) 33% 67% 0.93 (0.89-0.97) 0.002 0.88 (0.84-0.92) <0.001
Urinary tract cancer (N=9,590) 37% 63% 1.13(1.08-1.18) <0.001 1.20 (1.15-1.25) <0.001
Cancer of female genital organs (N=9,482) 37% 63% 1.14 (1.10-1.19) <0.001 1.11 (1.06-1.16) <0.001
Gastric or esophageal cancer (N=7,832) 34% 66% 1.01(0.97-1.06) 0.483 1.03 (0.98-1.07) 0.196
Cancer of unknown primary (N=7,096) 35% 65% 1.03 (0.99-1.09) 0.112 1.10 (1.05-1.15) <0.001
Liver cancer (N=5,172) 35% 65% 1.02 (0.97-1.08) 0.356 1.04 (0.98-1.09) 0.166
Cancer of the brain/CNS (N=4,630) 21% 79% 0.51(0.47-0.54)  <0.001 0.41(0.38-0.44)  <0.001
Skin cancer (N=4,430) 32% [ 0.92 (0.86-0.98) 0.010 0.90 (0.84-0.96) 0.001
Cancer of the gallbladder/biliary tract (N=3,840) 34% 66% 0.99 (0.93-1.06) 0.833 1.02 (0.96-1.09) 0.455
Cancer of the head and neck region (N=3,292) 31% 69% 0.87 (0.81-0.93) <0.001 0.86 (0.80-0.92) <0.001
Cancer of the bone/soft tissue (N=1,783) 40% 60% 1.31(1.19-1.43) <0.001 1.17 (1.07-1.28) 0.001
Other (N=5,335) 35% 65% NA NA

0% 20% 40% 60%

80% 100%

Fig.2 Prevalence (%) and odds ratios for severe pain (pain score>6) during the last week of life in patients with cancer. *Odds ratios were
adjusted for age, sex, and place of death. Odds ratios were assessed relative to the grand mean
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Cancer of female genital organs (N=10,153)
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Other (N=5,657)

72%

Odds ratio Odds ratio

(unadjusted) P value (adjusted*) P value
77% 23% NA NA

74% A 0.83 (0.80.0.85) <0.001 0.87 (0.84-0.90) <0.001
78% 22% 1.06 (1.03-1.10)  <0.001 1.00 (0.96-1.03) 0.939
75% 25% 0.87 (0.84-0.90)  <0.001 0.81(0.78-0.85)  <0.001
79% 21% 1.09 (1.04-1.13) ~ <0.001 1.03 (0.99-1.08) 0.074
74% 26% 0.83(0.79-0.86)  <0.001 0.91(0.97-0.95)  <0.001
79% 21% 1.11(1.06-1.16)  <0.001 1.09 (1.04-1.15)  <0.001
76% 24% 0.92 (0.88-0.97) 0.001 0.89 (0.84-0.93)  <0.001
7% 23% 0.99 (0.95-1.04) 0.847 0.96 (0.91-1.01) 0.182
77% 23% 1.00 (0.96-1.06) 0.707 1.00 (0.95-1.06) 0.867
75% 25% 0.87 (0.83-0.91)  <0.001 0.89 (0.84-0.94)  <0.001
78% 22% 1.03 (0.97-1.09) 0.322 1.01 (0.95-1.08) 0.661
84% 16% 1.57 (1.45-1.69)  <0.001 1.70 (1.56-1.85)  <0.001
78% 22% 1.05 (0.98-1.13) 0.098 1.05 (0.98-1.13) 0.129
80% 20% 1.16 (1.08-1.25)  <0.001 1.10 (1.02-1.19) 0.011
78% 22% 1.02 (0.95-1.10) 0.513 1.01 (0.93-1.09) 0.786
28% 0.76 (0.69-0.84)  <0.001 0.84 (0.76-0.93) 0.001

77% 23% NA NA

0% 20% 40% 60%

Fig.3 Extent of pain relief and odds ratios for complete pain relief
during the last week of life in patients with cancer. *Odds ratios were
adjusted for age, sex, place of death, presence of an end-of-life dis-

cancer (86%) and cancer of the bone/soft tissue (85%)
(Fig. 1). Severe pain was reported in 35% of all patients, also
being least common in brain/CNS cancers (21%) and most
common in bone/soft tissue cancers (40%) and pancreatic
cancer (39%) (Fig. 2). When adjusted for age, sex, and place
of death, those with brain/CNS cancers had the lowest odds
of both pain (OR 0.47, 95% CI 0.44-0.50) and severe pain
(OR 0.41, 95% CI 0.38-0.44) (Figs. 1 and 2). The adjusted
odds ratios were highest in patients with pancreatic cancer,
with ORs of 1.35 (95% CI 1.30-1.41) for pain and 1.24 (95%
CI 1.20-1.29) for severe pain, and patients with prostate can-
cer, with ORs of 1.28 (95% CI 1.23-1.34) for pain and 1.34
(95% CI 1.30-1.39) for severe pain. In a sensitivity analysis
limited to patients whose pain was assessed using a validated

80% 100%

cussion, and consultation of external expertise in the management of
symptoms. Odds ratios were assessed relative to the grand mean

tool, the prevalence of severe pain was 5—10% higher across
cancer types (Supplementary Figure 1).

Pain relief

Pain relief data was available for 161,495 (94%) of the
172,126 patients experiencing pain during the last week
of life. Complete pain relief was reported in 77% of these
patients, with complete pain relief being lowest in patients
with cancers of the bone/soft tissue (72%) and highest in
those with cancer of the brain/CNS (84%) (Fig. 3). Mul-
tivariable regression analyses showed lower adjusted odds
ratios for complete pain relief in patients with prostate can-
cer (OR 0.81, 95% CI 0.78-0.85) and cancer of the bone/
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soft tissue (OR 0.84, 95% CI 0.76-0.93) and higher odds of
complete pain relief in patients with cancer of the brain/CNS
(OR 1.70,95% CI 1.56-1.85).

Palliative care involvement

In the total cohort, specialist palliative care was involved
during the last week of life in 134,046 patients (62%), of
whom 106,068 died in a palliative care (PC) setting or
received specialized palliative home care and 27,978 died
elsewhere but had a specialist palliative care consultation for
symptom management (Table 2). Pain prevalence was higher
among patients with specialist palliative care involvement
compared to those without, particularly in patients who did
not die in a palliative care setting but received specialist
palliative care consultation for symptom management (86%
vs. 79%; adjusted OR 1.60, 95% CI 1.54—1.67). Severe pain
was also more common in these patients (44% vs. 33%;
adjusted OR 1.48, 95% CI 1.44-1.53). Complete pain relief
was more likely in patients who died in a palliative care set-
ting or received specialized palliative home care (81% vs.
72%; adjusted OR 1.98, 95% CI 1.93-2.03). These trends
were consistently observed across all cancer types (Supple-
mentary Table 2).

Pain assessment and its association with pain relief

Use of structured pain assessment using validated tools
(VAS, NRS, or equivalent) was reported in 57% of all
patients during the last week of life. It was least frequently
performed in patients with hematological malignancies
(49%) and most frequently in those with pancreatic cancer
(64%). Univariable regression analyses showed that patients
whose pain was assessed during the last week of life had
higher odds of achieving complete pain relief (OR 1.51, 95%
CI 1.48-1.55), an association observed consistently across
all cancer types (Fig. 4). After adjustment for potential
confounders (age, sex, place of death, end-of-life conversa-
tion, and external expertise consultation), pain assessment

remained significantly associated with higher odds of com-
plete pain relief in most cancer types. The strongest asso-
ciation was observed in patients with brain/CNS cancer
(adjusted OR 1.45,95% CI 1.21-1.74).

Discussion

In this large population-based cohort study encompassing
over 200,000 patients who died from cancer, we investigated
pain prevalence and relief at the end of life across diverse
cancer diagnoses, with particular focus on the association
between structured pain assessment and pain outcomes. Our
findings show that pain at the end of life remains highly
prevalent in patients with cancer, with some variability in
the prevalence and relief of pain across cancer types. Impor-
tantly, use of structured pain assessment was consistently
associated with a higher likelihood of achieving complete
pain relief among those experiencing pain during the last
week of life.

Overall, pain during the last week of life was reported in
82% of patients, and approximately one-third experienced
severe pain. These findings point to a substantial pain burden
among patients dying from cancer, which is consistent with
previous studies demonstrating that pain is highly prevalent
in patients with advanced or terminal cancer, particularly
toward the end of life [1-3, 22]. There was some variabil-
ity in the prevalence of pain across cancer types, with pain
being most prevalent in patients with pancreatic, prostate,
and bone or soft tissue cancers. This may be attributed to
the complexity of pain in these patients, involving multiple
pain mechanisms. In pancreatic cancer, patients often suffer
from severe abdominal pain that can be visceral and somatic
as well as neuropathic in nature, caused by ductal obstruc-
tion, tissue damage, or invasion or compression of nerves
[23-25]. In patients with advanced prostate cancer, which
has a high rate of metastasis to the bone, and in bone or soft
tissue cancers, inflammatory, mechanical, and neuropathic
elements of pain are likely to be present due to bone invasion

Table 2 Prevalence of pain, severe pain, and complete pain relief stratified by palliative care involvement

Specialist palliative care involvement Pain

Severe pain Complete pain relief

% aOR* (95% CI) %

aOR* (95% CI) % aOR* (95% CI)

No specialist palliative care involvement (n=81,271) 79 ref

Died in a PC setting® or received specialized palliative 82
home care (n=106,068)

Died elsewhere but had SPC¥ consultation for symptom 86
management (n=27,978)

1.14 (1.12-1.17) 34

1.60 (1.54-1.67) 44

33 ref 72 ref
0.93 (0.90-0.95) 81 1.98 (1.93-2.03)

1.48 (1.44-1.53) 70 1.00 (0.98-1.04)

*Qdds ratios were adjusted for age and sex

*PC (palliative care) setting includes hospice and inpatient palliative care

¥SPC specialist palliative care
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Fig.4 Odds ratios for the association between pain assessment (VAS,
NRS, or other validated tool) and complete pain relief during the last
week of life in patients with cancer. ¥*Odds ratios were adjusted for

and destruction [26, 27]. Complete pain relief was also less
frequently achieved in patients with bone and soft tissue
cancers, and to some extent in those with prostate cancer,
which may reflect this inherent complexity of the underlying
pain mechanisms. In contrast, patients with brain or central
nervous system (CNS) tumors had a lower prevalence of
pain and a higher likelihood of complete pain relief. Due to
the absence of pain receptors in the brain, brain tumors do
not cause pain directly. Additionally, because these tumors
typically do not spread beyond the nervous system, patients
usually do not experience pain from metastases in other
organs. Pain in these patients is most commonly related to
increased intracranial pressure [28, 29], which may be effec-
tively relieved with corticosteroids or other targeted agents
aimed at reducing inflammation and edema [30, 31].

This study also underscores the role of palliative care
in managing pain at the end of life. Notably, patients who
died in a palliative care setting (hospice, inpatient pallia-
tive care unit, specialized palliative home care) were more
likely to achieve complete pain relief, despite experienc-
ing slightly higher rates of pain. This finding may reflect
the specialized education and adherence to palliative care
principles among healthcare providers in these settings,
highlighting the value of extending such training to all
professionals involved in cancer care. Furthermore, a con-
sistently higher rate of severe pain was observed among
patients who died outside of palliative care settings but
received specialist palliative care consultations for symp-
tom management. This likely reflects the greater complex-
ity and severity of pain in these cases, which prompted the

age, sex, place of death, presence of an end-of-life discussion, and
consultation of external expertise in the management of symptoms

need for specialist input. Although severe pain was more
common in this group, their likelihood of complete pain
relief matched that of patients without specialist pallia-
tive care involvement, underscoring the value of specialist
input for managing severe pain.

Moreover, structured pain assessment during the last
week of life was significantly associated with a higher
likelihood of complete pain relief across cancer types.
This robust finding supports and extends the benefits of
routine symptom assessment, previously demonstrated
in controlled clinical trial settings, to real-world end-of-
life care. Several clinical trials have demonstrated that
standardized symptom assessment improves clinical out-
comes in patients with cancer [10-14]. For example, the
implementation of the structured use of the Edinburgh
Pain Assessment and Management Tool improved pain
documentation and management in inpatient settings [10].
A trial by Basch et al. showed that electronic symptom
monitoring enhanced symptom control and quality of life
during cancer treatment [11, 12]. Similarly, the SYMPRO-
Lung trial found that patient-initiated symptom monitoring
led to timely clinical responses and improved quality of
life in patients with lung cancer [14]. The results of this
present study extend this evidence to the context of pain
management in end-of-life cancer care in routine clini-
cal practice, suggesting that pain assessments can signifi-
cantly improve pain relief in patients with cancer at the
end of life. Several factors may explain this association.
Routine assessment of pain may improve communication
about and awareness and documentation of pain [32-34].
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Furthermore, it may prompt more timely clinical action
and may facilitate earlier escalation or adjustment of pain
treatments [32, 35].

The strength of the association between pain assessment
and complete pain relief showed some variation across
cancer types, likely reflecting multiple contributing fac-
tors. First, the intrinsic nature and complexity of pain
associated with each cancer type can influence the degree
to which pain is responsive to treatment, even when it is
routinely assessed. In addition, assessment alone is not
sufficient to improve outcomes, and correct and timely
clinical responses are essential to achieving effective pain
relief [36]. Therefore, differences in how healthcare pro-
fessionals respond to pain assessments may also contribute
to how well pain is managed. For example, studies have
shown that oncologists generally have better knowledge
about cancer pain management compared to other health-
care providers such as nurses, general practitioners, inter-
nal medicine specialists, or surgeons [15, 37, 38]. Since
the level of involvement of different specialists can vary
depending on the type of cancer, this variation in knowl-
edge of and experience with managing cancer-specific pain
may contribute to differences in treatment effectiveness.
Additionally, variations in the adherence to evidence-
based pain management guidelines may influence the
degree of pain relief achieved following assessment [39].

The findings of this study highlight the crucial role of
effective pain management in ensuring high-quality end-
of-life care for patients with cancer, given the high preva-
lence of pain across all cancer types. Within this context,
the results of this study also underscore the importance of
pain assessments in effective pain management, as these
were associated with improved pain relief. Although exist-
ing pain management guidelines emphasize the important
role of routine pain assessment [9, 40], adherence to pain
assessment is still suboptimal and mentioned as one of
the main barriers to effective pain management [15-17,
41, 42]. Improving the consistent use of pain assessments
therefore represents an opportunity for optimizing pain
management for patients dying from cancer. In the Nether-
lands, national norms for oncologists now mandate routine
symptom assessment in all patients with cancer with a
life expectancy shorter than a year [43]. Such initiatives
that go beyond emphasizing the importance of symptom
assessment by framing it as a requirement for high-quality
oncology care may help ensure its routine implementa-
tion and thereby contribute to improved pain management.
Furthermore, integrating education on pain mechanisms
and treatment strategies into the training of all healthcare
professionals involved in cancer care may help ensure that
pain assessments are consistently followed by adequate
and tailored pain management strategies.

@ Springer

Strengths and limitations

The main strength of this large cohort study is the inclusion
of data from a nation-wide cohort of over 200,000 patients
dying from cancer across different healthcare settings,
thereby giving a good representation of daily clinical prac-
tice. However, several limitations should be noted. First, the
quality of the data in the SRPC is inherently dependent on
documentation by the healthcare provider, potentially intro-
ducing variability in accuracy and completeness. Addition-
ally, the question on pain relief specifically is somewhat sub-
jective, and interpretations of “complete” or “partial” relief
may differ. Furthermore, since responses indicating incom-
plete pain relief (partially or not at all) could be perceived
as a reflection of inadequate care, there is a possibility that
these answers are underreported. Another limitation is that,
in cases where patients are unable to express themselves
due to cognitive impairment or delirium, the prevalence and
severity of pain have to be assessed using proxy measures.
The use of proxy assessments may introduce bias, as these
tools rely on the interpretation of healthcare providers rather
than direct patient reporting. Moreover, because the ques-
tions on pain prevalence and severity refer to whether these
symptoms were present at any time during the last week of
life, and there is no question about the localization of pain,
the data cannot capture the full complexity of pain experi-
ences at the end of life. Additionally, due to the retrospective
and observational nature of this study, causality between
pain assessment and pain relief cannot be established and not
all potential confounding variables could be accounted for.
Although it seems less likely that improved pain relief leads
to more assessments, and the analyses were adjusted for key
variables that may influence both pain assessment and pain
relief, these findings should still be interpreted with caution.

Conclusion

This large population-based cohort study showed a substan-
tial pain burden among patients with cancer during their final
week of life, with 82% experiencing pain and 35% suffering
from severe pain. Some variation in both pain prevalence
and relief was observed across cancer types. Importantly,
dying in a palliative care setting and structured pain assess-
ment were consistently associated with improved pain relief
across cancer types. These findings highlight the critical
importance of individualized pain management strategies,
palliative care education, and structured pain assessment in
optimizing end-of-life cancer care quality.
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