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Abstract
Context. Fear of pain resonates with most people, in particular, in relation to dying. Despite this, there are still people
dying with unrelieved pain.
Objectives. We quantified the risk, and investigated risk factors, for dying with unrelieved pain in a nationwide
observational cohort study.
Methods. Using data from Swedish Register of Palliative Care, we analyzed 161,762 expected deaths during 2011e2015.
The investigated risk factors included cause of death, place of death, absence of an end-of-life (EoL) conversation, and lack of
contact with pain management expertise. Modified Poisson regression models were fitted to estimate risk ratios (RRs) and
95% confidence intervals (CIs) for dying with unrelieved pain.
Results. Unrelieved pain during the final week of life was reported for 25% of the patients with pain, despite prescription
of opioids PRN in 97% of cases. Unrelieved pain was common both among patients dying of cancer and of nonmalignant
chronic diseases. Statistically significant risk factors for unrelieved pain included hospital death (RR ¼ 1.84, 95% CI
1.79e1.88) compared with dying in specialist palliative care, absence of an EoL conversation (RR ¼ 1.42, 95% CI 1.38e1.45),
and dying of cancer in the bones (RR ¼ 1.13, 95% CI 1.08e1.18) or lung (RR ¼ 1.10, 95% CI 1.06e1.13) compared with
nonmalignant causes.
Conclusion. Despite almost complete prescription of opioids PRN for patients with pain, patients die with unrelieved pain.
Health care providers, hospitals in particular, need to focus more on pain in dying patients. An EoL conversation is one
achievable intervention. J Pain Symptom Manage 2019;58:784e791. Ó 2019 The Authors. Published by Elsevier Inc. on behalf of
American Academy of Hospice and Palliative Medicine. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction
Fear of pain is often expressed by patients when discussing the last phase of life.1 Fear of pain is also an
immediate and common reaction among family members when their loved one’s death is imminent, often
expressed as ‘‘I don’t want her to suffer.’’ In fact,
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one fundamental aim of palliative care is pain relief irrespective of the nature of pain (physical, psychosocial, and/or spiritual).2 Historically, palliative care
was intended for patients with cancer, but it is now
recognized as important also for patients with other
life-threatening illnesses.3 In Sweden, as in many other
Western societies, approximately 80% of deaths can be
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classified as expected, as they are preceded by diseases
such as disseminated cancer or other chronic illnesses
without cure.4 According to the Swedish Health Care
Act, palliative care should be provided to affected individuals, with highest priority to individuals approaching end of life (EoL).5 Still, there are people dying
with unrelieved symptoms.4
The prevalence of pain in patients with cancer is
estimated to be 35%e96%, depending on stage and
type of cancer.6,7 Pain is less evident in chronic diseases other than cancer, yet research shows that it is
a late symptom of diseases such as congestive heart
failure, AIDS, and chronic obstructive pulmonary
disease.7e9 The knowledge of pain management is
vast, and a wide range of options for symptom relief
are available. Studies indicate that pain relief could
be accomplished in 45%e100% of patients with
cancer10e12; however, estimates of prevalence of pain
and relief of pain in a dying population are scarce.
Relief of pain and other distressing symptoms is a
fundamental part of attaining a ‘‘good death.’’1 Despite
efficient methods for the assessment and treatment of
pain, unrelieved pain is clinically perceived to be a common problem in dying patients. In this study, we quantify the risk of dying with unrelieved pain and
investigate risk factors for this, with the overarching
goal to identify areas for improvement.

Methods
Study Design and Population
Data from the Swedish Register of Palliative Care
(SRPC) for 2011e2015 were used in this observational
cohort study. A detailed description of this register is
available in a publication by Lundstr€
om et al.13 In
summary, the register has nationwide coverage,
covering 53%e68% of all deaths in Sweden during
the period investigated, 2011e2015. It includes data
collected from all types of caregivers and more
detailed data on deaths that were expected based on
medical history. Data are collected using an EoL questionnaire completed after death by one or more members of the professional team (physician or nurse)
engaged in the care of the dying patient. The questionnaire focuses on the last week of life and includes
questions on whether the patient, as perceived by the
team, experienced any symptoms, to what extent these
were relieved, and whether external consultants were
engaged to achieve symptom relief.
Cause of death information was obtained from the
Swedish Cause of Death Register held by the Swedish
National Board of Health and Welfare. Registration
of cause of death is mandatory and is based on the International Classification of Diseases, 10th revision.14
The cause of death information, including underlying
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cause of death and contributing causes, was linked to
the SRPC using the national personal identification
number assigned to all residents in Sweden.
The outcome of interest was unrelieved pain during
the final week in life. In the SRPC, pain experienced
by patients is classified into ‘‘completely,’’ ‘‘partly,’’ or
‘‘not at all’’ relieved. We combined the latter two categories into the category unrelieved, as less than 1% had
‘‘not at all’’ relieved pain, and this was contrasted to
‘‘completely’’ relieved pain.
Four risk factors for unrelieved pain were investigated: (I) cause of death; (II) place of death; (III)
absence of an EoL conversation; and (IV) lack of contact with pain management expertise. These are outlined below, with additional details provided in
Appendix Table 1.
I. Cause of death was classified into six categories:
noncancer and five groups of cancer. Four cancer
groups were based on the most common metastatic
sites (bone, brain, lung, and liver) but included also
primary cancers of those sites. The classification was
based on both underlying and contributing cause of
death. The fifth group included patients with cancer
in any other site as the underlying cause of death. Patients not meeting any of these criteria were classified
as noncancer. This risk factor is investigated based on
the assumption that cause of death is also the
symptom-yielding condition during the final week of
life.
II. Place of death was reported in seven categories, reclassified into three categories for this study: specialist
palliative care, general in-hospital care (excluding inpatient specialist palliative care), and communitybased care. This risk factor is investigated based on
the assumption that place of death is also place of
care during the final week of life.
III. An EoL conversation was reported to the SRPC
as present if there was documentation in the medical
record of a dialog with either the patient or a family
member regarding the patient’s imminent death. We
investigated the risk factor absence of an EoL
conversation.
IV. The SRPC contains information on whether
external expertise was consulted to relieve symptoms.
The risk factor lack of contact with pain management
expertise was present if no contact with the pain management or palliative unit was reported, as these two
were considered equally skilled regarding management of EoL pain.
Information in the SRPC about diagnoses contributing to death was used to define a dichotomous variable: multiple illnesses, #2 vs. $3 diagnoses.
Information about the symptoms pain, wheeziness,
nausea, anxiety, respiratory distress, and confusion
experienced during the final week of life was tallied
in an attempt to summarize the dying experience.
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The resulting variable, number of symptoms, was scored
from 1 to 6, where 1 ¼ one prevalent symptom and
6 ¼ all six symptoms. A corresponding variable was
created for number of symptom-relieving prescriptions
PRN, ranging from 0 to 4.

Statistical Analyses
Descriptive data analysis was performed, including
chi-squared test of equal distribution, to obtain the
distribution of a number of factors by pain status
(relieved vs. unrelieved) during the final week of
life. Risk ratios (RRs) associated with each risk factor
were estimated using modified Poisson regression
within the framework of generalized linear models.15
All models are adjusted for age and sex. Additional
confounding factors in each model are specified in
Table 3. Complete case analysis was performed. To
define a patient group in need of additional expert
knowledge, the data set we used to evaluate lack of contact with pain management expertise was restricted to individuals in hospital or community-based care reported
to have intense pain.
All data management and statistical analyses were
performed using SAS Enterprise Guide v6.1 (SAS
Institute, Cary, NC).

Ethical Considerations
Swedish law requires obtaining permission from an
ethical review board before any research is initiated if
it includes personal/individual data. However, when a
person is deceased their data are no longer classified
as ‘‘personal data’’ by the legal authorities in Sweden
and are therefore no longer covered or protected by
the Swedish ethical review board mandate. Nevertheless, we stored and handled the data in accordance
with existing recommendations for research data.

Results
The SRPC data set contains information about the
death of 281,051 people during the study period.
Eighty four percent of these (n ¼ 236,527) were reported as expected deaths as decided by the treating
physician/nurse, based on the medical history.
Table 1 gives a flow diagram of patients with an expected death. Pain was present during the last week
of life in 68.4% of deaths. Despite opioids PRN prescribed to a vast majority (96.7%) of patients during
the final week of life, 24.7% died with unrelieved
pain. Because the aim of the study was to investigate
pain relief, patients reported not to have had pain during the last week of life (26.5%) and patients for whom
‘‘unknown’’ was reported on this item (5.1%) were
excluded. The excluded group was older than the
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included patients and had a smaller proportion of
deaths due to cancer (data not shown). Consequently,
the subsequent results are based on information on
161,762 deaths.
Descriptive data are presented in Table 2. Some
level of unrelieved pain was common among patients
dying of cancer (26.4%), with prevalence varying between 21.7% and 29.8% for different cancer sites
and also in patients dying of other causes (23.3%).
Among patients dying in hospital, 37.1% had unrelieved pain, which is statistically significantly higher
than for patients in specialist palliative care and
community-based care (21.5% and 19.6%, respectively). Among patients with opioids prescribed PRN,
23.7% experienced unrelieved pain, whereas the corresponding number among those without opioids
PRN was 52.9%. Regarding confounding factors, patients with unrelieved pain were, on average, two years
younger than patients with relieved pain (79.5 vs.
81.5 years old; data not shown) and men had unrelieved pain to a larger extent than women. A doseresponse relationship was seen between number of
prevalent symptoms during the final week and proportion of patients with unrelieved pain. An inverse doseresponse relation was found for number of symptomrelieving medicines prescribed PRN and unrelieved
pain.
Table 3 presents the results of the regression analyses. The age- and sex-adjusted analyses showed an
increased risk of unrelieved pain if dying of cancer
in the bones (13%), in the lung (10%), and in the
group with mixed primary cancers (‘‘Other cancer’’)
(2%), compared with dying of a cause other than cancer. By contrast, patients dying of tumors in the brain
or liver had a significantly lower risk of dying with
some extent of unrelieved pain, compared with noncancer deaths.
Place of death was a significant risk factor for unrelieved pain: dying in hospital was associated with 84%
increased risk (RR ¼ 1.84; 95% CI 1.79e1.88) of unrelieved pain, compared with dying at a specialist palliative care unit. By contrast, patients in communitybased care compared with specialist palliative care
had only a slightly increased risk of dying with unrelieved pain (RR ¼ 1.05; 95% CI 1.02e1.08). This analysis was adjusted for cause of death, multiple illnesses,
number of symptoms, age, and sex. Not having had an
EoL conversation was associated with 42% increased
risk (RR ¼ 1.42; 95% CI 1.38e1.45) of unrelieved
pain, adjusted for cause of death, contact with pain
management expertise, place of death, multiple illnesses, age, and sex. Patients for whom pain management expertise had not been involved had 19% lower
risk of unrelieved pain compared with those where
pain expertise was contacted (analysis restricted to
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Table 1
Flow Diagram of Occurrence of Pain During the Last Week of Life, Prescription of Opioids PRN, and Pain Outcome
Among Expected Deaths Registered in the Swedish Register of Palliative Care (SRPC), 2011e2015
Pain

Opioids Prescribed PRN
n (%)

Yes

161,762 (68.4)

n (%)
Yes
No
Unknown

Noa
Unknowna
Total

Pain Outcome

156,355 (96.7)
5092 (3.1)
315 (0.2)

n (%)
Unrelieved
Relieved
Unrelieved
Relieved
Unrelieved
Relieved

36,995
119,360
2694
2398
189
126

(22.9)
(73.8)
(1.7)
(1.5)
(0.1)
(<0.1)

62,724 (26.5)
12,041 (5.1)
236,527 (100)

161,762 (100)

161,762 (100)

a

Excluded from further analyses.

patients with intense pain dying in hospital or
community-based care, adjusted for cause of death,
EoL conversation, place of death, multiple illnesses,
number of symptoms, age, and sex).

Discussion
Pain during the final week of life was reported for
68% of patients. Almost one-quarter of these patients
also died with some extent of unrelieved pain, despite
nearly complete prescription of opioids PRN. We
found that dying without pain being completely
relieved is common, both among patients dying of
cancer and of other chronic diseases. Primary cancer
or metastases located to bone or lungs predicted unrelieved pain during the last week of life, compared with
noncancer deaths, whereas cancer in the brain or liver
did not. Compared with patients dying in specialist
palliative care, the risk of dying with some extent of
unrelieved pain was markedly higher for patients in
hospitals, whereas, of note, dying in communitybased care implied only slightly increased risk of unrelieved pain. Not having talked about the imminent
death, in a so-called ‘‘EoL conversation,’’ was associated with increased risk of dying with unrelieved pain.
Opioids are considered to be the backbone of therapy for cancer pain10 and are also a common therapy
of choice for pain in patients dying of other diseases.
In addition to the individually selected and calibrated
pain treatment, prescription of opioids PRN in 98% of
cases has been an explicit goal in care for the dying in
Sweden for almost a decade. The intention is good,
and the goal is almost reached with opioid prescription PRN for 97% of patients with pain, an achievement that can be compared with 75% in UK
hospitals.16 Yet our study shows that this is not
enough, as almost 25% of these patients still die with
unrelieved pain. When searching the literature, there
are a vast number of studies presenting prevalence of
pain, but few have looked into the subject pain relief,

and even fewer focus on the very EoL. Estimates of unrelieved pain at EoL vary from 10% to 54%,17e21 depending on the underlying disease and care setting.
Relief of pain is a complex concept, and complete
pain relief may not be possible while maintaining
clarity. Prevalence of chronic pain to a level that poses
difficulties in daily life is estimated to be 10% in the
general population,22 and this may therefore be a
reasonable target level also in palliative care. Incidentally, 10%e15% dying with unrelieved pain is also the
level achieved by the very best health care providers reporting to the SRPC. Given our results, it would seem
that additional means to improve opioid use are
needed, such as pain assessment, administration, and
evaluation of effect, as well as other initiatives, both
pharmacological and nonpharmacological.
One such initiative is preparing for imminent death
by talking about it, and our results show that not having had one or several EoL conversations with the patient and/or next of kin significantly increases the risk
of the patient dying with unrelieved pain. The concept
of EoL conversation provides a common ground for
all involved (patient, family, and health care staff)
regarding the goal of care. There are studies showing
benefits of having EoL discussions for the dying process, including reducing aggressive treatments near
the end.23,24 Literature is sparse regarding the effect
of an EoL conversation on pain outcome, but a
Finnish study reports an odds ratio of 5.7 for dying
with unrelieved pain when limited, compared with
adequate, information was given about the forthcoming death.25 Providing an EoL conversation was
put forward as an area for improvement in an evaluation by the Swedish National Board of Health and Welfare in 2016.26 In our material, at least one EoL
conversation was documented for 80% of deaths, a
high percentage, partly due to our inclusion of EoL
conversations also with next of kin. The SRPC only records EoL conversations that are documented in the
medical record, and consequently, there may have
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Table 2
Descriptive Data (Counts and Row Percentages) by Pain Status Among Expected Deaths Recorded to Have Had Pain
During the Last Week of Life (n ¼ 161,762)
Pain Status During the Last week of Life
Total

Relieved n (%)

All expected deaths
161,762
121,884 (75.3)
Age
<50 years
2878
1892 (65.7)
50e69 years
23,678
16,724 (70.6)
70e89 years
93,893
70,586 (75.2)
$90 years
41,313
32,682 (79.1)
Sex
Women
89,946
69,134 (76.9)
Men
71,816
52,750 (73.5)
Cause of death
Noncancer
94,537
72,465 (76.7)
Cancer
67,225
49,419 (73.5)
Cancer in the bones
5643
3962 (70.2)
Cancer in the brain
3534
2768 (78.3)
Cancer in the liver
6037
4602 (76.2)
Cancer in the lung
11,971
8543 (71.4)
Other cancer sites
40,040
29,544 (73.8)
Place of death
Specialist palliative care
33,882
26,603 (78.5)
In-hospital care
42,982
27,043 (62.9)
Community-based care
84,898
68,238 (80.4)
End-of-life conversation
Yes
128,353
98,935 (77.1)
No
21,919
15,445 (70.5)
Unknown
11,490
7504 (65.3)
Pain management consultant
Yes
16,737
11,263 (67.3)
No
139,899
107,487 (76.8)
Unknown
5126
3134 (61.1)
Opioid prescription PRN
Yes
156,355
119,360 (76.3)
No
5092
2398 (47.1)
Unknown
315
126 (40)
Intense pain
Yes
43,852
29,369 (67)
No
91,754
75,592 (82.4)
Unknown
26,156
16,923 (64.7)
Multiple illnesses
yes ($3)
19,699
14,527 (73.7)
No (#2)
142,063
107,357 (75.6)
Number of symptoms (anxiety, confusion, nausea, pain, respiratory distress, wheeziness)
1
23,496
18,691 (79.5)
2
51,145
40,226 (78.7)
3
47,915
35,712 (74.5)
4
28,289
19,985 (70.6)
5
9520
6355 (66.8)
6
1397
915 (65.5)
Number of symptom-relieving prescriptions PRN (for anxiety, nausea, pain and wheeziness)
0
3630
1689 (46.5)
1
6071
3697 (60.9)
2
15,042
10,263 (68.2)
3
29,012
21,338 (73.5)
4
107,779
84,806 (78.7)
Unknown
228
91 (39.9)

Unrelieved n (%)

P-value

39,878 (24.7)
(34.3)
(29.4)
(24.8)
(20.9)

<0.0001

20,812 (23.1)
19,066 (26.5)

<0.0001

22,072
17,806
1681
766
1435
3428
10,496

(23.3)
(26.4)
(29.8)
(21.7)
(23.8)
(28.6)
(26.2)

<0.0001

7279 (21.5)
15,939 (37.1)
16,660 (19.6)

<0.0001

29,418 (22.9)
6474 (29.5)
3986 (34.7)

<0.0001

5474 (32.7)
32,412 (23.2)
1992 (38.9)

<0.0001

36,995 (23.7)
2694 (52.9)
189 (60)

<0.0001

14,483 (33)
16,162 (17.6)
9233 (35.3)

<0.0001

5172 (26.3)
34,706 (24.4)

<0.0001

4805
10,919
12,203
8304
3165
482

(20.5)
(21.3)
(25.5)
(29.4)
(33.2)
(34.5)

<0.0001

1941
2374
4779
7674
22,973
137

(53.5)
(39.1)
(31.8)
(26.5)
(21.3)
(60.1)

<0.0001

986
6954
23,307
8631

Data Source: Swedish Register of Palliative Care (SRPC), 2011e2015.

been additional EoL conversations not recorded in
the register. However, given the high number of recorded EoL conversations, we have no reason to
believe this is an actual problem in our data.
Failure to identify the need for palliative care is a
possible explanation for lack of an EoL conversation.
However, anticipatory prescription of opioids is not
standard practice in Sweden other than as part of

the list of essential drugs in care of the dying and
thus, given the almost complete prescription of opioids PRN to the patients in our data, it seems that
the patients with palliative care needs were in fact
correctly identified. The reason for not having an
EoL conversation is therefore unknown and may
include both physician and patient/family factors.
An EoL conversation can be perceived as a
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Table 3
RRs With 95% CIs for Dying With Unrelieved Pain
Risk Factor

Crude RR (95% CI)

Adjusted RR (95% CI)

Model 1
Cause of death (adjusted for age and sex)
Non-cancer
1.0
1.0
1.28 (1.22e1.33)
1.13 (1.08e1.18)
Cancer in the bonesa
0.93 (0.87e0.99)
0.79 (0.74e0.84)
Cancer in the braina
1.23 (1.19e1.26)
1.10 (1.06e1.13)
Cancer in the lunga
a
1.02 (0.97e1.07)
0.91 (0.87e0.95)
Cancer in the liver
Other cancer
1.12 (1.10e1.15)
1.02 (1.00e1.04)
Model 2
Place of death (Adjusted for cause of death, multiple illnesses, number of symptoms, age, and sex)
Specialist palliative care
1.0
1.0
In-hospital care
1.73 (1.69e1.77)
1.84 (1.79e1.88)
Community/other care
0.91 (0.89e0.94)
1.05 (1.02e1.08)
Model 3
EoL conversation (Adjusted for cause of death, pain management team, place of death, multiple illnesses, age, and sex)
Yes
1.0
1.0
No
1.29 (1.26e1.32)
1.42 (1.38e1.45)
Model 4
Contact with pain management expertiseb (Adjusted for: cause of death, EoL conversation, place of death, multiple illnesses, number of
symptoms, age, sex)
Yes
1.0
1.0
No
0.73 (0.70e0.76)
0.81 (0.78e0.85)
EoL ¼ end of life; RR ¼ risk ratio; CI ¼ confidence interval.
Results from modified Poisson regression models 1e4, crude and adjusted for model-specific confounders.
a
Includes both primary cancer and metastases.
b
Restricted to patients with intense pain cared for in hospital or a community setting (n ¼ 31,970).

challenging task although it is not particularly time
consuming or costly. However, it can achieve a value
greater than pain relief per se, in giving the patient information that offers a chance to arrive at closure.
It is well known that pain is a common symptom
among patients with cancer, but pain is present also
among more than half of patients with chronic
obstructive pulmonary disease, AIDS, heart disease,
and renal disease.7 Also, unrecognized pain is more
common in some noncancer populations, for
example, in patients with dementia.27 In a study by
Br€annstr€
om et al., patients with cancer were more
likely to have opioids PRN than patients with heart disease.28 Our study revealed that focus needs to be
directed also toward pain relief in patients with other
diseases, as they have pain that is unrelieved to almost
the same extent as do patients with cancer. The difference in prevalence of unrelieved pain between patients with cancer vs. other diseases is statistically
significant, yet may not be clinically relevant, as the
proportion of affected people in either group is large.
The difference in pain relief is greater between
different cancer sites than between cancer and other
chronic diseases; this could, however, also be due to
differences in referral patterns.
The risk of dying with unrelieved pain is markedly
higher if dying in hospital compared with specialist
palliative care, but only slightly higher in
community-based care. Despite an apparent difference in selection of patients to the different care settings, we find the small difference between
community-based and specialist palliative care

striking, considering the difference in available resources. It is known that having uncontrolled symptoms is a common reason for hospital admission
near EoL.29 Our data contained no information
regarding the reason for admission to the hospital
where death eventually occurred; uncontrolled pain
could therefore have been the reason for acute hospital admission, but this should not be an acceptable
explanation for the low rate of pain relief, as hospitals
have all resources available and should be best equipped to provide pain relief. It has been suggested that
physicians’ interest in symptoms is limited to using
them as clues to give a correct diagnosis, whereafter
the interest drastically declines.30 Support from a palliative care team in hospitals has been identified as a
way to improve the care, including symptom control.29
Given the above reasoning, our results, showing a
harmful effect regarding unrelieved pain after contact
with the pain management expertise, are unexpected.
The na€ıve causal interpretation is unlikely; more
reasonable explanations for the finding are that the
consultants were called on for patients with therapyresistant pain and/or that they were called on too late.

Strengths and Limitations
The study is based on the population-based SRPC,
which aims to collect data on all deaths in Sweden.
The register is unique as it is not restricted to any specific care setting and comprises all causes of death.
The validity of the register has been evaluated by Martinsson et al.31 who report difficulties with assessment
of validity of symptoms and, in particular, symptom
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relief, as information in the medical records was often
lacking. In addition, systematic misclassification due
to different interpretations of items in the EoL questionnaire depending on where the death occurred,
that is, based on the experience of the staff, cannot
be ruled out. Caregivers with a special interest in palliative care may also be more likely to report to the
SRPC, and it is therefore probable that the coverage
rate varies between different care settings. It is reasonable to assume that reporting caregivers, with a greater
interest in palliative care, consequently provide better,
or at least similar, quality of care than those not reporting to the register.
One limitation of our study is the rudimentary dichotomization of pain into relieved or unrelieved pain. The
SRPC data contained three levels of pain relief:
‘‘completely,’’ ‘‘partly,’’ and ‘‘not at all’’ relieved. We
acknowledge that the concept ‘‘partly’’ relieved is wide
and also subjective. Thus, the extent and severity of unrelieved pain is uncertain. Furthermore, from a patient
perspective, ‘‘partly’’ could mean a level of pain that is
acceptable, but the extent of this more beneficial scenario is unknown. Fewer than 1% of observations reported ‘‘not at all,’’ which corresponds well to the
comprehensive prescription of opioids PRN. Having
‘‘not at all’’ relief from pain could mean that pain was
recognized late, not adequately treated, or actually
beyond remedy. The measures taken to relieve pain,
beyond opioids prescribed PRN, are not covered by the
questionnaire. The question of pain relief, in a way, reflects the caregivers’ evaluation of their own efforts, indirectly implying a huge failure if reporting that they did
not offer any relief of pain at all during the final week
of life. In addition, we acknowledge that the care settings
are unequally equipped in terms of training and attentiveness toward (relief of) symptoms. Another limitation
is lack of further information regarding intensity of pain
and earlier severe pain, which also would have yielded
more in-depth insights into this research. Presence of severe pain earlier in the disease progression has been
shown to reduce the chance of pain relief.32 Finally, we
had no information on the potential confounding factor
socioeconomic status.
The impact of unrelieved pain on quality of life in
the dying population is a complex issue.33 Future
research is warranted to examine the proposed mechanisms behind unrelieved pain, for example, insufficient administration of opioids despite prescription
and complex pain mechanisms where opioids are
not enough. Such research should include pain assessment and evaluation of treatment, and also clinical
intervention research to test, for example, more intensive pain assessment as a way to improved pain relief.
In addition, the reason behind the counter-intuitive
results regarding contact with pain management
expertise needs to be investigated.
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Conclusion
Our study shows areas that can be improved to provide more patients with a death free from pain.
Currently, one in four patients with pain die with unrelieved pain despite opioids prescribed PRN, which
should be regarded as a failure. Irrespective of where
the patient is cared for when dying, pain relief should
be provided. Our study shows room for improvement
in hospitals in particular, which may benefit from better care structures and training. Specific focus should
also be directed toward patients dying from nonmalignant diseases as they lack complete pain relief to a
similar extent as patients with cancer. An EoL conversation is one feasible intervention that could reduce
the number of patients dying with unrelieved pain,
which ought to be available to most patients.
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Appendix
Appendix Table 1
Definition of the Investigated Risk Factors
Risk Factor
Cause of death

Definition Based on Data in the Swedish Register of Palliative Care and/or Cause of Death
Register
Cancer in the bonesa
Cancer in the braina
Cancer in the lunga
Cancer in the livera
Other cancerb

EoL conversation

Noncancer
Yes
No

Place of death

Specialist palliative care
In hospital
Community/other

Contact with the pain management team

Yes
No

EoL ¼ end of life; ICD ¼ International Classification of Diseases.
a
Underlying or contributing cause of death.
b
Only underlying cause of death.

ICD-10 codes: C40eC41, C795
ICD-10 codes: C71, C793
ICD-10 codes: C34, C780
ICD-10 codes: C22, C787
ICD-10 codes: C00eC21, C23eC33, C35eC39, C42eC70,
C72eC77, C781eC786, C788eC792, C794, C796eC96
All other
EoL conversation with patient and/or next of kin
No EoL conversation registered in the medical records. No
EoL discussion with family/next of kin
Specialist palliative care ward. At home, with care provided by
the specialist palliative care unit
Hospital ward (all wards except specialist palliative care)
All other (resident nursing home; private home with or
without support from home care services, etc.)
Consultant from the palliative care unit or pain management
unit
None of the above or contact with other specialist/consultant
from hospital, or spiritual or paramedical consultant

