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Abstract
Background  Despite pain control being a top priority in end-of-life care, pain continues to be a troublesome 
symptom and comprehensive data on pain prevalence and pain relief in patients with different diagnoses are scarce.

Methods  The Swedish Register of Palliative Care (SRPC) was used to retrieve data from 2011 to 2022 about pain 
during the last week of life. Data were collected regarding occurrence of pain, whether pain was relieved and 
occurrence of severe pain, to examine if pain differed between patients with cancer, heart failure, chronic obstructive 
pulmonary disease (COPD) and dementia. Binary logistic regression models adjusted for sex and age were used.

Results  A total of 315 000 patients were included in the study. Pain during the last week of life was more commonly 
seen in cancer (81%) than in dementia (69%), heart failure (68%) or COPD (57%), also when controlled for age and sex, 
p < 0.001. Severe forms of pain were registered in 35% in patients with cancer, and in 17–21% in non-cancer patients. 
Complete pain relief (regardless of pain intensity) was achieved in 73–87% of those who experienced pain, depending 
on diagnosis. The proportion of patients with complete or partial pain relief was 99.8% for the whole group.

Conclusions  The occurrence of pain, including severe pain, was less common in patients with heart failure, COPD or 
dementia, compared to patients with cancer. Compared with cancer, pain was more often fully relieved for patients 
with dementia, but less often in heart failure and COPD. As severe pain was seen in about a third of the cancer 
patients, the study still underlines the need for better pain management in the imminently dying.

Trial registration  No trial registration was made as all patients were deceased and all data were retrieved from The 
Swedish Register of Palliative Care database.
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Background
Pain is one of the most feared symptoms among patients 
during end-of-life and effective pain control is univer-
sally considered an essential part of a good death [1, 2]. 
Thus, pain relief is of uttermost importance not only for 
patients but also their families [3].

Palliative care has traditionally focused on patients 
with cancer due to high level of symptom burden and for 
historical reasons [4]. Compared to cancer, a palliative 
care approach in non-malignant diseases such as chronic 
obstructive pulmonary disease (COPD) and heart failure 
has not shown as good effect on symptom control but 
seems to increase quality of life and decrease hospitaliza-
tions [5, 6]. Non-malignant diagnoses that in end of life 
have a high burden of symptoms are now increasing in 
palliative care [7–10].

Despite the findings that both patients with cancer and 
non-cancer diseases have considerable palliative care 
needs, there are indications that the experience of pain 
differs between the patient groups [11]. A review shows 
that in patients with in advanced, metastatic or termi-
nal cancer disease, the pain prevalence was 55% [12] and 
both the prevalence and intensity of pain was increasing 
toward end-of-life [13] and was shown by Elmstedt et 
al. to reach 80% [14]. In one study reporting pain during 
various timepoints in the last 6 months of life, patients 
with cardiovascular and respiratory diseases had higher 
prevalence of pain (57% and 58% respectively), compared 
to those with neurological diseases, including dementia, 
with a prevalence of 43% [15]. One study showed that 
among all patients during their last week of life, 68% 
experienced pain, at least at times [16]. Although various 
studies describe pain in end-of-life care in different set-
tings, a general picture about pain prevalence in various 
diagnoses and care settings are still partly missing. More-
over, prevalence studies concerning the last week of life 
have rarely been published, mainly for methodological 
reasons.

Knowledge about pain prevalence is important, but 
data on achieved pain relief during end of life is equally 
important since pain relief is of highest importance to 
patients [1]. Moreover, for patients, treatment of back-
ground pain and breakthrough of pain could be equally 
important, as pain, even though short term, can be highly 
distressing [17]. Although pain treatment is improving 
and the prevalence of pain among patients with cancer is 
slightly declining [12], as many as 20% of patients receiv-
ing home care have been reporting severe pain during 
the last month of life [18]. Women generally report more 
pain than men [19], and there are indications that this 
also applies to end of life [18], but how sex correlates to 
pain in different diagnoses is still unclear.

Aim
The aim of this study was to examine whether pain 
(occurrence of pain, pain relief, and occurrence of severe 
pain) during the last week in life, irrespective of care set-
ting, differ between patients with cancer, heart failure, 
COPD, or dementia, adjusted for sex and age.

Methods
The working method of the Swedish Register of Palliative 
Care (SRPC) has previously been described [20]. In short, 
the health care staff fills out the web-based question-
naire retrospectively after a patient has died. Symptoms 
are assessed by health care professionals and are based 
on personal knowledge about the patient and, when 
possible, on documented pain assessments (e.g., Visual 
Analogue Scale (VAS), Numeric Rating Scale (NRS), 
Integrated Patient care Outcome Scale (IPOS) or Edmon-
ton Symptom Assessment Scale, (ESAS)). Most com-
mon places of deaths in the database are hospitals wards, 
specialized palliative care, and residential care homes 
including short-term stays. Cause of death data are reg-
ularly collected from the Cause of Death registry at the 
National Board of Health and Welfare and are merged 
with data from the SRPC. Of all deaths in Sweden dur-
ing 2011–2022, approximately 60% were registered in the 
SRPC.

In our study, all adults reported to the Swedish Regis-
ter of Palliative Care (SRPC) between 2011 and 2022 who 
had died from cancer, COPD, heart failure or dementia, 
irrespective of place of care or residence, were identified. 
The following diagnoses according to the International 
Classification of Diseases 10 (ICD-10) were included: 
cancer – C00-C97, heart failure – I50*, COPD – J44*, 
dementia – F00*– F03*, G30*.

Data about pain were collected by occurrence of pain, 
degree of pain relief, and occurrence of severe pain, 
(defined as e.g. VAS/NRS > 6 or corresponding pain level 
using other methods), during the last week in life.

The question used to collect data about pain was “Did 
the person display breakthrough of any of the follow-
ing symptoms at any time during the last week of life?”, 
with pain as one of six studied symptoms. “Yes”, “No” and 
“Don’t know” were the response options. Minor linguistic 
variations were used during the years 2011–2022.

Data about pain relief are only collected for patients 
who were reported to have had breakthrough of pain, and 
thus only those patients are included in the analysis. Dur-
ing the whole study period, the question about pain relief 
was “Pain was relieved:” with Completely/Partly/Not at 
all, as alternatives. In 2022, a “Don´t know” alternative to 
the question of pain relief was added.

During 2011 to 2017, the question about severe pain 
was phrased “Did the person experience severe pain at 
any time during the last week of life (e.g. VAS or NRS > 6 
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or severe pain according to another validated tool)?” with 
Yes/No/Don’t know, as alternatives. From 2018, there 
was a minor modification in the wording, and the ques-
tion was omitted from the register’s data collection from 
2022 and onwards.

Data was collected about sex, age and whether the 
patient had a parenteral opioid prescribed as needed at 
time of death.

During most of the study period (2011 to 2021), symp-
tom data were not collected about patients whose deaths 
were not anticipated based on the actual disease trajec-
tory, and thus these patients were excluded from analysis.

Statistical analysis
The pain variable was dichotomized into Yes/No and the 
pain relief variable was dichotomized into Completely 
vs. Partly/Not at all. Further, the severe pain variable 
was dichotomized into Yes/No. Don’t know-answers 
were excluded in the analyses. Binary logistic regression 
models were created, with occurrence of pain, pain relief, 
and occurrence of severe pain as dependent variables, 

and diagnosis (cancer, heart failure, COPD or demen-
tia) as the independent variable, adjusted for sex (as 
a binary variable) and age (as a continuous variable). A 
p-value < 0.05 was considered as statistically significant.

Analyses were performed using IBM SPSS Statistics 
version 28.0.1.1 [14].

Results
Demographics
A total of 331 268 adult patients who died from can-
cer, heart failure, COPD, or dementia during 2011 to 
2022 were identified in the database. In 16 268 patients, 
symptom data were not collected, and they were there-
fore excluded from the analyses (Fig. 1). A description of 
the 315 000 patients remaining in the analyses is shown 
in Table  1. Death occurred in acute hospitals (65 500 
patients), residential care homes (129 439 patients), spe-
cialised palliative inpatient care (64 054 patients), own 
home (54 535) and other places (1472). Out of those who 
died in their own home, approximately 34 000 received 
specialized palliative home care.

Table 1  Description of the included patients regarding sex and age, divided into diagnoses and total*
Cancer Heart failure COPD Dementia Total

Sex Women 98 198 (48.7%) 14 112 (59.8%) 9675 (57.9%) 48 607 (66.6%) 170 592 (54.2%)
Men 103 499 (51.3%) 9498 (40.2%) 7040 (42.1%) 24 371 (33.4%) 144 408 (45.8%)
Total 201 697 23 610 16 715 72 978 315 000

Age (years) Range 18–109 28–109 44–104 41–110 18–110
Mean 75 88 81 87 79

* Included patients are divided into groups of diagnoses (cancer, heart failure, COPD and dementia) and total

Fig. 1  Description of which persons were included in the study
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Occurrence of pain
Occurrence of pain during the last week in life was more 
common for patients with cancer compared to heart fail-
ure, COPD and dementia (Table 2). This was significant 
both in the unadjusted and the adjusted logistic regres-
sion model (Table 3), p < 0.001 in both models. For 9623 

patients, the question about pain was answered with 
“Don’t know” and these were excluded from the analysis.

Pain relief
In the analysis on pain relief, only patients who were 
reported to have had breakthrough of pain during the 
last week in life (n = 233 172) were included. Additionally, 
324 patients had the answer “Don’t know” to the question 
about pain relief and were therefore excluded. The level 
of pain relief (completely, partly, or not at all) for patients 
who had breakthrough of pain during the last week in 
life, is shown in Table 4.

At time of death, 97% of cancer patients, 90% of heart 
failure patients, 84% of COPD patients and 94% of 
dementia patients had an injectable opioid prescribed 
against pain as needed.

Complete pain relief was obtained in 86.8% of patients 
with dementia, followed by 77.6% in heart failure, 76.1% 
in cancer and 73.2% in COPD (Table 4). When adjusted 
for age and sex, a higher OR for complete pain relief 
remained for patients with dementia (OR 1.76 (1.71–
1.82)), whereas the OR was lower for heart failure (OR 
0.92 (0.88–0.96)) and for COPD (OR 0.78 (0.74–0.82)) 
compared to cancer (Table 5). Almost all patients expe-
rienced at least a partial pain relief; the proportion of 
patients who were not relieved at all varied between 0.1 
and 0.4%, depending on diagnosis.

Severe pain
The question about severe pain was registered for 288 
849 patients in the database, from which 35 742 were 

Table 2  Number and proportion of patients with occurrence of 
pain during the last week in life*

Pain during last 
week in life

No pain during 
last week in life

Total

Cancer 160 690 (81.4%) 36 834 (18.6%) 197 
524

Heart failure 15 084 (67.5%) 7275 (32.5%) 22 359
COPD 8711 (57.2%) 6517 (42.8%) 15 228
Dementia 48 687 (69.3%) 21 579 (30.7%) 70 266
Total 233 172 (76.4%) 72 205 (23.6%) 305 

377
* Included patients are divided into groups of diagnoses (cancer, heart failure, 
COPD and dementia)

Table 3  Logistic regression model for occurrence of pain in the 
last week in life depending on diagnosis*
Pain during last week in life, unadjusted logistic regression model

p value OR Lower 
95% CI

Upper 
95% CI

Diagnosis Cancer Ref.
Heart failure < 0.001 0.46 0.46 0.49
COPD < 0.001 0.31 0.30 0.32
Dementia < 0.001 0.52 0.51 0.53

Pain during last week in life, logistic regression model adjusted for 
sex and age

p value aOR Lower 
95% CI

Upper 
95% CI

Diagnosis Cancer Ref.
Heart failure < 0.001 0.53 0.51 0.54
COPD < 0.001 0.32 0.31 0.33
Dementia < 0.001 0.56 0.55 0.58

Sex Women Ref.
Men < 0.001 0.95 0.93 0.96

Age Continuous 
(per year)

< 0.001 0.992 0.991 0.993

* Unadjusted and adjusted logistic regression

Table 4  Pain relief (completely, partly, or not at all) for patients 
with pain

Completely 
relieved

Partly relieved Not at all 
relieved

Total

Cancer 122 121 (76.1%) 38 016 (23.7%) 364 (0.2%) 160 
501

Heart 
failure

11 683 (77.6%) 3336 (22.2%) 41 (0.3%) 15 060

COPD 6351 (73.2%) 2292 (26.4%) 38 (0.4%) 8681
Dementia 42 200 (86.8%) 6352 (13.1%) 54 (0.1%) 48 606
Total 182 355 (78.3%) 49 996 (21.5%) 497 (0.2%) 232 

848

Table 5  Logistic regression model for the odds of severe pain 
during the last week as an effect of diagnosis
Complete relief of pain during last week in life, unadjusted logistic 
regression model

p value OR Lower 
95% 
CI

Upper 
95% 
CI

Diagnosis Cancer Ref.
Heart failure < 0.001 1.09 1.05 1.13
COPD < 0.001 0.86 0.82 0.90
Dementia < 0.001 2.07 2.01 2.13

Complete relief of pain during last week in life, logistic regression 
model adjusted for sex and age

p value aOR Lower 
95% 
CI

Upper 
95% 
CI

Diagnosis Cancer Ref.
Heart failure < 0.001 0.92 0.88 0.96
COPD < 0.001 0.78 0.74 0.82
Dementia < 0.001 1.76 1.71 1.82

Sex Women Ref.
Men < 0.001 0.89 0.87 0.90

Age Continuous 
(per year)

< 0.001 1.01 1.01 1.01
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excluded due to a “Don’t know”-answer. Patients with 
heart failure, COPD and dementia less often experienced 
severe pain compared to patients with cancer (Table 6). 
This finding remained after adjusting for sex and age 
(Table 7).

Discussion
In this nationwide, register based study we found that 
pain during the last week of life was registered in most 
patients dying of cancer (81%). It was also prevalent, 
although to a lower degree, in dementia (69%), heart fail-
ure (68%) and in COPD (57%). Severe pain was seen in 
35% of all patients with cancer, and in 17–21% of patients 
with non-cancer conditions. Complete or partial pain 
relief was possible to obtain in most patients, as only 
0,2% of the patients were not at all relieved.

Cancer-related pain
In our study, we conclude that pain, as well as episodes 
of severe pain were more frequently seen in patients 
dying of cancer, than in heart failure, COPD or dementia, 
which is a reminder of why the modern hospice move-
ment focused on the needs of cancer patients in the early 
days [21]. Our results, with more than 80% of patients 
having occurrence of pain during the last week of life, 
show higher prevalence than previous studies with 55% 
of patients having pain [12]. This difference might be 
affected by the fact that pain has been measured at differ-
ent time points and pain seems to increase towards end of 
life [13]. Moreover, temporal patterns are of great impor-
tance, as the intensity of pain varies throughout the day 
and is affected by circumstances such as pain in rest com-
pared to movement, which could affect the pain preva-
lence reported in different studies [22]. Within oncology, 
a phenomenon of breakthrough pain is referred to. As 
described in a recent study by Mercadante, breakthrough 
cancer-related pain is a complex phenomenon that may 
change its presentation during the course of patients’ 
disease [23], which might affect the prevalence of pain in 
different studies. Patients may experience breakthrough 
pain differently, so rather than defining breakthrough 
pain as a phenomenon with a typical pattern, it is likely 
that the plural term of “breakthrough pains” is more 
adequate [23]. Breakthrough of pain, despite ongoing 
pain treatment, is more common in cancer- than in non-
cancer conditions. This is, however, not an excuse for 
inadequate pain management in non-cancer conditions. 
Clinically, it is more likely that staff asks a patient with 
advanced cancer about pain, compared to patients with 
non-cancer diagnoses, which leads to a risk of insufficient 
pain treatment in the latter groups.

Pain in COPD and heart failure
The prevalence of pain in our study was 57% and 68% in 
COPD and heart failure, respectively. This is in agree-
ment with other studies, although they show a consider-
able variation in figures from about 20 to 80% [24–29]. 
Reasons for different prevalence of pain in studies might 
be related to how pain is measured. Some studies only 
examine prevalence with a single yes/no question, while 
other studies rate pain intensities numerically or ver-
bally and then report either all pain, including mild pain, 
or only moderate and severe pain [30]. Moreover, some 
studies use patient reported outcomes (PROs), whereas 
others rely on proxy measures, which may result in partly 
different figures [31, 32].

In COPD, some of the pain problems originate from the 
thorax [26], but also low back pain and chronic neck pain 
are common features [27]. In persons with heart failure, 
thoracic pain as well as abdominal pain originating from 
a swollen liver are commonplace [8]. Moreover, persons 
with COPD or hearth failure are often elderly, and in 
whom chronic muscle pain, as well as osteoarthritis are 
often seen [8]. In both groups, occurrence of pain was 

Table 6  Number and proportions of patients with severe pain 
during the last week subdivided on diagnosis

Severe pain No severe pain Total
Cancer 56 639 (34.8%) 106 047 (65.2%) 162 686
Heart failure 3957 (21.4%) 14 553 (78.5%) 18 510
COPD 2119 (17.4%) 10 081 (82.6%) 12 200
Dementia 11 656 (19.5%) 48 055 (80.5%) 59 711
Total 74 371 (29.4%) 178 736 (70.6%) 253 107

Table 7  Logistic regression for odds of severe pain during the 
last week as effect of diagnosis
Severe pain during last week in life, unadjusted logistic regression 
model

p value OR Lower 
95% CI

Upper 
95% 
CI

Diagnosis Cancer Ref.
Heart failure < 0.001 0.51 0.49 0.53
COPD < 0.001 0.39 0.38 0.41
Dementia < 0.001 0.45 0.44 0.47

Severe pain during last week in life, logistic regression model 
adjusted for sex and age

p value aOR Lower 
95% CI

Upper 
95% 
CI

Diagnosis Cancer Ref.
Heart failure < 0.001 0.60 0.57 0.62
COPD < 0.001 0.42 0.40 0.45
Dementia < 0.001 0.52 0.51 0.54

Sex Women Ref.
Men 0.033 1.02 1.00 1.04

Age Continuous 
(per year)

< 0.001 0.99 0.99 0.99
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completely relieved in more than 70% of the cases in our 
study, and completely or partially relieved in more than 
99% of the cases. However, the fact that 17% and 21% of 
the patients with COPD and hearth failure, respectively, 
had severe pain during the last week of life, shows that 
there is room for improvement, where an increased basic 
pain treatment would likely be most beneficial.

Pain in dementia
Persons dying from dementia with concomitant pain 
problems need attention. Pain is in this group of patients 
known to be overlooked and, when diagnosed, also 
undertreated and more difficult to follow up [33]. When 
dementia is the main diagnosis, most persons eventually 
lose their ability to communicate, which requires the staff 
to use non-verbal instruments such as Abbey Pain Scale, 
to assess pain by the means of typical pain behaviors [34]. 
Compared with cancer, dementia is more seldom associ-
ated with pain problems, still pain was registered in as 
many as 69% of the patients in our study, which under-
lines that staff should be aware of the need of knowl-
edgeable symptom control. Moreover, behavioral and 
psychological symptoms of dementia (BPSD) are often 
seen as the main challenge in dementia care, as BPSD 
affects patients, the families, and the staff. BPSD include 
a range of neuropsychiatric disturbances such as agita-
tion, aggression, depression, and apathy. Recent studies 
have shown that BPSD might be associated with unre-
lieved pain, meaning that if pain is well controlled, also 
the problems with BPSD reduces significantly [35–37].

Pain relief and opioid prescription
We found that he majority of patients with pain during 
the last week of life had complete relief of pain and most 
patients also had injectable opioids prescribed as needed. 
In Sweden, the goal is that all patients in end-of-life care 
have injectable opioids prescribed as needed, to enable 
good symptom control. Moreover, the Swedish National 
Board of Health and Welfare has defined prescription of 
injectable opioids in end-of-life care as a quality indica-
tor, with a 98% target level as regards predictable deaths 
[38]. Thus, the high proportion of patients having pain 
relief and prescribed opioids as needed can be explained 
by these circumstances as pain relief is affected by the 
availability of opioids [39].

Strengths and limitations
To the best of our knowledge, we here present the so 
far largest material on prevalence of pain during the 
last week of life, based on data from more than 300 000 
persons. It is unique since pain was registered with the 
same questionnaire throughout, which makes the figures 
comparable between cancer and non-cancer diagnoses. 
While several prevalence studies are delimited to certain 

settings, e.g. to specialized palliative care, primary health 
care, nursing homes or acute hospital care [25, 26, 29], 
the prevalence of pain in this study is believed to have 
good potential for generalizability since our data cover 
all settings. Furthermore, the widespread use of the SPRC 
with its geographical representation from all parts of the 
country strengthens the external validity of our findings.

There are several limitations to our study. First, we do 
not know to what extent the underlying pain was pre-
emptively treated, which may affect the proportion of 
people who experience significant pain. Further, adher-
ence to agreed routines for data collection is a common 
problem for most registers, and the SRPC constitutes no 
exception [40]. Moreover, there are no instruments that 
are validated for symptom assessment in the imminently 
dying patient with lowered level of consciousness, which 
means that pain needs to be identified indirectly by the 
health care staff. Thus, when instruments were not used, 
the reporting was based on subjective judgments by the 
staff performing the registration. Moreover, pain assess-
ment tools used in patients with dementia, such as the 
Abbey Pain Scale, might have inadequate psychomet-
ric properties in this population, such as validity, which 
can affect pain assessment negatively [41]. Consequently, 
symptom assessments to some degree depended on the 
level of knowledge, skills, and personal attitudes.

Conclusions
The occurrence of pain, including severe pain is less 
common for both patients with heart failure, COPD and 
dementia, compared to patients with cancer. When pres-
ent, pain is more often fully relieved for patients with 
dementia compared to cancer, but less often in heart 
failure and in COPD. As severe pain was seen in about 
a third of cancer patients, the study still underlines the 
need for better pain management in the imminently 
dying.
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