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Abstract
Context. Clinically assisted hydration during end-of-life care among patients with cancer is controversial; practice varies

between clinical settings and countries, and there is a lack of evidence.
Objectives. To examine whether breathlessness, respiratory secretion, or confusion correlates with receiving parenteral

hydration during end of life, adjusted for sex, age, and place of death.
Methods. The Swedish Register of Palliative Care database was used to collect data about the usage of parenteral hydration

during the last day of life, and the occurrence of three symptoms during the last week. Adults dying from cancer during 2011
−2021 in hospitals, in residential care homes, and within specialized palliative care were included. Correlation between paren-
teral hydration and symptoms was examined using x2-test and logistic regression.

Results. A total of 147,488 patients were included in the study. Parenteral hydration was more often prescribed to
younger persons, to men, and in acute hospitals (compared to other settings), p < 0.001 in all three comparisons.
Patients with hematological malignancies (20%) and ovarian cancer (16%) were most likely to receive parenteral
hydration, while those with brain tumors (6%) were least likely. The presence of all three analyzed symptoms during
the last week (breathlessness, respiratory secretion, and confusion) were significantly correlated with having received
parenteral hydration during the last day of life (p < 0.001). In the final logistic regression model adjusted for age,
sex, and place of death, the only symptom with remaining correlation to parenteral hydration was breathlessness (OR
1.56, 95% CI 1.50−1.6).

Conclusion. There is an association between parenteral hydration and increased breathlessness in patients with cancer. Pro-
vision of parenteral hydration is more prevalent in men, younger patients, and those with hematological malignancies or ovar-
ian cancer, and most widespread in acute hospital settings. J Pain Symptom Manage 2024;000:1−9. © 2024 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
license (http://creativecommons.org/licenses/by/4.0/)
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Key Message
This article describes a retrospective cohort study

that describes the correlation between parenteral
hydration and three symptoms during the last week of
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parenteral hydration and increased breathlessness was
found. These data may be used as a basis for future
advance care planning, as well for dialogues with rela-
tives, who often request hydration to their immediately
dying family member.
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Introduction
Most patients at the end of life have a reduction or

cessation of oral intake. The administration of clinically
assisted hydration (CAH), defined as fluids given paren-
terally either intravenously or subcutaneously, or enter-
ally via a tube into the stomach or small bowel, in these
patients is controversial; practice varies between clinical
settings and countries, and there is a lack of evidence.1,2

Different opinions regarding CAH during end-of-life
care have been found among patients, caregivers, and
health care professionals. In general, patients and their
caregivers are positive about CAH and negative about
withholding CAH, while the view of health care profes-
sionals varies considerably, with a range of 22%−100%
preferring to give CAH.3 There is a broad variation
(10%−88%) among patients with cancer receiving CAH
at the end of life.4 One important aspect is that CAH
might increase the proportion of patients dying in care
settings, especially hospitals, as CAH cannot always be
provided in the home setting, unless the home care ser-
vice is designed for such health care interventions, which
is the case in Sweden.5 Also, the practice of enteral tube
feeding during end of life varies − it is controversial and
is very uncommon in Sweden.6

A Cochrane review1 found that there is a lack of
good-quality studies on CAH for palliative care patients
on which to base definite recommendations, and it is
unclear whether CAH impacts symptoms, quality of
life, and survival in end of life. In a review from King-
don et al.,7 CAH was not associated with severity of
respiratory secretions in the majority of studies8−13

although one paper showed increased secretions in
those receiving CAH12. In addition, delirium might be
delayed, but no decrease in incidence was shown.9 No
association between terminal restlessness and CAH has
been shown, although increased restlessness was shown
in those with higher fluid intake in the final hours.8

Regarding breathlessness, no impact on severity of
symptoms was seen in patients receiving CAH in end of
life.9,10,14 However, one retrospective observational
study based on data from medical records found
increased breathlessness in those receiving higher vol-
umes close to end of life.10

The evidence regarding parenteral hydration in
end-of-life care in patients with cancer is still controver-
sial, and general clinical guidelines do not give clear
guidance. Further, there is no information on how par-
enteral hydration is related to symptoms in different
cancer diagnoses, and there is a lack of studies includ-
ing patients in the last days of life.
Aim
To examine whether breathlessness, respiratory

secretions, or confusion (delirium) correlated with
administration of parenteral hydration during end of
life in patients with cancer, adjusted for sex, age, and
place of death. A secondary aim was to examine
whether the usage of parenteral hydration during end
of life had changed during an 11-year period and
whether there were differences in the usage between
different cancer diagnoses.
Methods
All adults reported to the Swedish Register of Pallia-

tive Care (SRPC) between 2011 and 2021 who had died
from cancer in one of the three most common places
of deaths (hospitals wards, specialized palliative care,
and residential care homes including short-term stays)
were identified. Cause of death data are collected by
the SRPC from the Cause of Death registry at the
National Board of Health and Welfare and were
merged into SRPC data before data collection for this
study. Of all cancer deaths in Sweden during 2011-2021
about 80% are registered in the SRPC. Further infor-
mation about the development of the SPCR and valid-
ity for the questionnaire used for data collection has
been previously described.15 The following cancer diag-
noses according to the International Classification of
Diseases 10 (ICD-10) were included: gastrointestinal
C15-C26, lung C34, breast C50, gynecological C51
−C58, prostate C61, urinary tract and kidney C64
−C68, central nervous system C69−C72, and lym-
phoma and hematological malignancies C81−C96.

Data about parenteral hydration and occurrence of
symptoms (breathlessness, respiratory secretions, and
confusion) during the last week in life were collected
from the SRPC. In the SRPC symptoms of pain, nausea
and anxiety are also reported but these were excluded
from the study as they are not expected to be directly
correlated to parenteral infusion. The question about
parenteral hydration used to collect data in the SRPC
database was “Did the person receive parenteral hydra-
tion/nutrition or enteral-tube feeding during the last
24 hours of life?” with Yes / No / Don’t know, as alter-
natives. Parenteral hydration does not include small
infusions for drug administration or subcutaneous infu-
sions. During 2011 to 2014, the question used to collect
symptom data was “Did the person display any of the
following symptoms at any time during the last week of
life?” From 2015, the symptom question was formulated
as “Did the person display breakthrough of any of the
following symptoms at any time during the last week of
life?” These questions had Yes / No / Don’t know, as
alternatives. Symptoms were assessed by health care
professionals according to local routines and data were
entered in the SRPC by health care professionals after
the patients�death.

Whether the occurrence of three symptoms (breath-
lessness, respiratory secretions, and confusion) was
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dependent on parenteral hydration was examined using
x2-test. Correlations between parenteral hydration, and
sex, age categories, and place of death were analyzed
using x2-test. The usage of parenteral hydration between
2011 and 2021 was described for the different places of
death. Further analyses of the correlations with adjust-
ment for sex, age, and place of death were performed
using logistic regression. Those reported as unexpected
deaths were excluded, due to lack of data on the usage
of parenteral hydration and occurrence of symptoms.

Analyses were performed using IBM SPSS Statistics
version 28.0.1.1.15
Results
A total of 153,250 adult persons who died from can-

cer during 2011 to 2021 within either specialized pallia-
tive care, hospitals, or residential care homes were
identified in the database. Of these, 4741 were reported
as unexpected deaths and therefore excluded, together
with 1061 persons who had “Don’t know” reported as
answer to the question about parenteral hydration. In
all, 147,448 persons remained in the study.

Demographics and the Use of Parenteral Hydration
A total of 72 255 women (49.0%) and 75 193 men

(51.0%) were included. Mean age was 74.7 years
(median 76.0), ranging from 18 to 109. Young age was
associated with a higher probability of receiving paren-
teral hydration. Parenteral hydration was more com-
monly given to men (14.0%) compared to women
(12.0%) (Table 1). The usage of parenteral hydration
during the last day in life was most common in hospital
wards (34.7%) and least common in residential care
homes (2.4%). In specialized palliative patient care,
7.1% received parenteral hydration (Table 1).

The usage of parenteral hydration was least com-
mon for central nervous system malignancies (6.4%)
Table
The correlation between parenteral hydration and ag

Parenteral

Age (years)
18−64 4360 (17.
65−74 6297 (15.
75−84 5861 (12.
85 and older 2669 (8.4
Total 19 187 (13.
Sex
Women 8675 (12.
Men 10 512 (14.
Total 19 187 (13.
Place of death
Specialized palliative care 5348 (7.1
Residential care homes (long-term and short-term stays) 833 (2.4
Hospitals 13 006 (34.
Total 19 187 (13.
and most common for lymphoma and hematological
malignancies (20.3%) (Table 2). The usage of paren-
teral hydration for the ovarian cancer group (ICD-10
C56 including subgroups) was 15.6% (679/4344). The
usage of parenteral hydration for the colon cancer
group (ICD-10 C18 including subgroups) was 12.0%
(1668/13 884).

During the study period, the usage of parenteral
hydration overall declined from 14.0% during 2011 to
9.7% during 2021. In specialized palliative care it
declined from 8.2% to 5.2%, and in hospitals from
36.6% to 32.6%, while usage in residential care homes
went from 2.5% to 2.1% during the same time period
(Table 3).

Symptoms
The presence of all three analyzed symptoms during

the last week (breathlessness, respiratory secretion, and
confusion) was significantly correlated with parenteral
hydration during the last day of life (p < 0.001)
(Table 4).

All three symptoms were more common for younger
patients compared to older (Table 5), and for men
compared to women (Table 6).

In the first logistic regression model, adjustment was
done for age and sex. In that model, the correlation
between all three symptoms and the usage of paren-
teral hydration remained (data not shown). In the final
model, also adjusted for place of death, the only symp-
tom with remaining correlation to parenteral hydration
was breathlessness (aOR 1.56, 95% CI 1.50−1.6)
(Table 7).
Discussion
Our extensive data on over 147,000 deceased per-

sons with cancer in palliative care settings, nursing
homes, and acute care hospitals shows that on average
1
e categories, sex, and place of death, respectively
hydration No parenteral hydration Total p value

0%) 21 291 (83.0%) 25 651 <.001
2%) 35 255 (84.8%) 41 552
1%) 42 720 (87.9%) 48 581
%) 28 996 (91.6%) 1644
0%) 128 261 (87.0%) 147 448

0%) 63 580 (88.0%) 72 255 <.001
0%) 64 681 (86.0%) 75 193
0%) 128 261 (87.0%) 147 448

%) 70 322 (92.9%) 75 670 <.001
%) 33 416 (97.6%) 34 249
7%) 24 523 (65.3%) 37 529
0%) 128 261 (87.0%) 147 448



Table 2
The usage of parenteral hydration for the different cancer diagnosis groups

Cancer type Parenteral hydration No parenteral hydration Total

Gastrointestinal C15−C26 7218 (13.2%) 47 375 (86.8%) 54 593
Lung C34 3629 (13.3%) 23 626 (86.7%) 27 255
Breast C50 1209 (11.0%) 9794 (89.0%) 11 003
Gynecological C51−C58 1322 (13.6%) 8423 (86.4%) 9745
Prostate C61 1668 (10.0%) 15 029 (90.0%) 16 697
Urinary tract and kidney C64−C68 1071 (10.8%) 8855 (89.2%) 9926
Central nervous system C69−C72 291 (6.4%) 4255 (93.6%) 4546
Lymphoma and hematological
malignancies C81−C96

2779 (20.3%) 10 904 (79.7%) 13 683

Total 19 187 (13.0%) 128 261 (87.0%) 147 448

ARTICLE IN PRESS
4 Vol. 00 No. 00 xxx 2024Martinsson et al.
during the last week of life, parenteral hydration was
prescribed in 13% of the cases but significantly more
often in hospitals (35%). The provision of parenteral
hydration to a dying person was also associated with
being male, being younger, or having ovarian cancer
or a hematological diagnosis, with a somewhat reduced
used from the years 2011 to 2021. In a logistic regres-
sion model adjusted for age, sex, and place of death,
the receipt of parenteral hydration was significantly
associated with breathlessness (aOR = 1.56), but not
with respiratory secretion or confusion/delirium.

The use of parenteral hydration in the acutely dying
remains a controversial issue.1,2 A palliative interven-
tion such as provision of parenteral hydration is
intended to produce a palliative effect in the form of
symptom control and improved quality of life, with lim-
ited adverse effects. For this reason, randomized con-
trolled trials (RCTs) have been conducted to study
possible benefits, as well as adverse effects.16−18 As
reported in a Cochrane report from 2015,1 there might
be some improvement in certain symptoms such as
myoclonus or sedation in selected patients but the over-
all conclusion made by Cochrane is that the studies do
not show a clinically relevant benefit, and there are
insufficient studies of good quality for definite recom-
mendations.

Still, clinically assisted hydration (CAH) is widely
used, but not in a uniform way. In the last week of life,
different cancer studies report CAH in 12%−88%,
according to a systematic review by Raijmakers et al.4

Palliative care experts have raised concerns about pro-
viding hydration to immediately dying persons, as
some studies indicate that in this phase of general
organ failure and impaired heart function, hydration
might result in higher degrees of pleural effusions, asci-
tes and / or peripheral edema, as shown in a prospec-
tive, observational study by Morita et al.11 and
reproduced by Nakajima et al.12

Despite concerns, studies have only occasionally
shown associations between hydration and respiratory
secretion and only in smaller studies,12 whereas other
studies have failed to show clear-cut associations,8−10

well in line with our own data, when adjusted for age,
sex, and place of death. These conflicting data might
be related to the occurrence of two types of secretion.
Type 1 secretion is explained as “real death rattle,”
which is related to secretion and exudation in the
upper airways. Type 2 secretion is described as “pseudo
death rattle,” which sounds similar but is typically pro-
duced in the lungs, for example, as a consequence of
debris from necrotic tumors or widespread pneumo-
nias,19 and thus, is secretion with a less obvious associa-
tion with hydration.

Based on the limited data on associations between
hydration and pleural effusions and / or peripheral
edema,11,12 an association with breathlessness would be
more expected. Such an association was found in a
study by Fritzon et al.,10 who also showed that there was
a correlation between the proportion of patients with
dyspnea and the administered volume. This is of inter-
est, as, for example, in two of the methodologically well
performed studies, where Bruera et al. used 1000 mL
normal saline in their intervention groups (compared
with 100 ml in the control groups),16,17 which restricts
generalizability of the data to situations when low or
moderate volumes are administered. However, a few
studies have found no correlation9,14 but most of the
performed studies have been limited in size. In con-
trast, we found a significant association, based on a very
large number of registrations (over 147,000 deceased
patients), even after controlling for age, sex, and place
of death.

The proportion of patients receiving parenteral
hydration varied a lot between places of death, from
only 2.4% in residential care homes, to 7.1% in spe-
cialized palliative care and 34.7% in acute hospitals.
Such large differences are not likely to reflect
merely differences in medical needs, but also in psy-
chological needs. A person in residential care or in
palliative care is expected to die within a limited
period of time, and it is more likely that advance
care directives are in place. Moreover, in residential



Table 3
The usage of parenteral hydration for the different years of death, for the three places of death and for all included cases

Place of death Year of death Parenteral hydration No parenteral hydration Total

Specialized palliative care 2011 490 (8.2%) 5457 (91.8%) 5947
2012 533 (8.5%) 5765 (91.5%) 6298
2013 529 (8.1%) 6024 (91.9%) 6553
2014 523 (7.8%) 6201 (92.2%) 6724
2015 500 (7.3%) 6388 (92.7%) 6888
2016 492 (6.9%) 6635 (93.1%) 7127
2017 499 (6.8%) 6792 (93.2%) 7291
2018 522 (7.3%) 6617 (92.7%) 7139
2019 472 (6.6%) 6662 (93.4%) 7134
2020 411 (5.6%) 6961 (94.4%) 7372
2021 377 (5.2%) 6820 (94.8%) 7197
Total 5 348 (7.1%) 70 322 (92.9%) 75 670

Residential care home (long-term and short-term stays) 2011 75 (2.5%) 2870 (97.5%) 2945
2012 82 (2.5%) 3149 (97.5%) 3231
2013 102 (3.0%) 3346 (97.0%) 3448
2014 78 (2.4%) 3232 (97.6%) 3310
2015 103 (3.1%) 3168 (96.9%) 3271
2016 70 (2.2%) 3046 (97.8%) 3116
2017 71 (2.2%) 3150 (97.8%) 3221
2018 69 (2.2%) 3038 (97.8%) 3107
2019 61 (2.0%) 2975 (98.0%) 3036
2020 63 (2.2%) 2740 (97.8%) 2803
2021 59 (2.1%) 2702 (97.9%) 2761
Total 833 (2.4%) 33 416 (97.6%) 34 249

Hospital 2011 1111 (36.6%) 1926 (63.4%) 3037
2012 1489 (37.3%) 2500 (62.7%) 3989
2013 1590 (37.6%) 2640 (62.4%) 4230
2014 1563 (35.9%) 2785 (64.1%) 4348
2015 1349 (35.8%) 2417 (64.2%) 3766
2016 1242 (32.9%) 2529 (67.1%) 3771
2017 1189 (33.3%) 2380 (66.7%) 3569
2018 996 (33.2%) 2001 (66.8%) 2997
2019 908 (30.9%) 2035 (69.1%) 2943
2020 817 (31.8%) 1752 (68.2%) 2569
2021 752 (32.6%) 1558 (67.4%) 2310
Total 13 006 (34.7%) 24 523 (65.3%) 37 529

All places of death 2011 1676 (14.0%) 10 253 (86.0%) 11 929
2012 2104 (15.6%) 11 414 (84.4%) 13 518
2013 2221 (15.6%) 12 010 (84.4%) 14 231
2014 2164 (15.0%) 12 218 (85.0%) 14 382
2015 1952 (14.0%) 11 973 (86.0%) 13 925
2016 1804 (12.9%) 12 210 (87.1%) 14 014
2017 1759 (12.5%) 12 322 (87.5%) 14 081
2018 1587 (12.0%) 11 656 (88.0%) 13 243
2019 1441 (11.0%) 11 672 (89.0%) 13 113
2020 1291 (10.1%) 11 453 (89.9%) 12 744
2021 1188 (9.7%) 11 080 (90.3%) 12 268
Total 19 187 (13.0%) 128 261 (87.0%) 147 448
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care nurses are not available 24/7, making paren-
teral hydration more difficult due to practical rea-
sons. Persons who are acutely admitted to a hospital
are probably less prepared on a psychological level,
and in a review of attitudes towards CAH, Gent et
al. conclude that the symbolic value of CAH, includ-
ing for the family, is a commonly expressed
motive.20 In the same literature review, beliefs and
misconceptions about CAH as a means to alleviate
thirst in the acutely dying were also discussed as a
motive, as were cultural, ethical, and legal aspects.20

In our data, younger patients were more likely to
receive CAH, for unexplored reasons, but a
possibility is that the mentioned symbolic value of
“not giving up”20 is more likely to be present in the
care of younger patients.

In line with several other studies,11,12,17,18 we found
no association between hydration and delirium. How-
ever, as a secondary finding in a multiple logistic
regression model, we found an association between
acute care hospitals as place of death and confusion /
delirium, with an aOR of 1.22 compared with palliative
care settings. Considering our retrospective design, we
cannot conclude whether this difference is a real differ-
ence, for example, due to a higher degree of delirium
in dying patients who are acutely admitted to hospitals,



Table 4
Correlation between parenteral hydration and breathlessness, respiratory secretions, and confusion

Breathlessness No breathlessness Total p value

Parenteral hydration 7246 (40.9%) 10 492 (59.1%) 17 738 <0.001
No parenteral hydration 29 156 (23.5%) 95 105 (76.5%) 124 261
Total 36 402 (25.6%) 105 597 (74.4%) 141 999

Respiratory secretions No respiratory secretions Total p value
Parenteral hydration 9821 (53.0%) 8702 (47.0%) 18 523 <0.001
No parenteral hydration 63 822 (50.4%) 62 884 (49.6%) 126 706
Total 73 643 (50.7%) 71 586 (49.3%) 145 229

Confusion No confusion Total p value
Parenteral hydration 5114 (31.0%) 11 366 (69.0%) 16 480 <0.001
No parenteral hydration 33 993 (28.6%) 84 958 (71.4%) 118 951
Total 39 107 (28.9%) 96 324 (71.1%) 135 431

Table 5
Correlation between three symptoms (breathlessness, respiratory secretions, and confusion) and age, divided into four

categories
Age (years) Breathlessness No breathlessness Total p value

18−64 7381 (29.7%) 17 432 (70.3%) 24 813 <.001
65−74 11 282 (28.2%) 28 738 (71.8%) 40 020
75−84 11 622 (24.9%) 35 144 (75.1%) 46 766
85 and older 6117 (20.1%) 24 283 (79.9%) 30 400
Total 36 402 (25.6%) 10 5597 (74.4%) 141 999

Respiratory secretions No respiratory secretions Total p value
18−64 12 965 (51.3%) 12 314 (48.7%) 25 279 <.001
65−74 21 590 (52.7%) 19 350 (47.3%) 40 940
75−84 24 311 (50.8%) 23 553 (49.2%) 47 864
85 and older 14 777 (47.4%) 16 369 (52.6%) 31 146
Total 73 643 (50.7%) 71 586 (49.3%) 145 229

Confusion No confusion Total p value
18−64 7096 (29.7%) 16 768 (70.3%) 23 864 <.001
65−74 11 193 (29.2%) 27 116 (70.8%) 38 309
75−84 12 971 (29.1%) 31 569 (70.9%) 44 540
85 and older 7847 (27.3%) 20 871 (72.7%) 28 718
Total 39 107 (28.9%) 96 324 (71.1%) 135 431
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or whether this is due to a higher awareness among the
hospital staff who register the symptom.

When comparing different diagnoses, persons with
hematological malignancies were by far most likely to
receive parenteral hydration during their last week of
life. In hematology, hydration is widely used, for exam-
ple, to counteract tumor lysis syndrome,21 a feared
Table
Correlation between three symptoms (breathlessnes

Sex Breathlessness No br

Women 17 649 (25.3%) 52 17
Men 18 753 (26.0%) 53 42
Total 36 402 (25.6%) 105 5

Respiratory secretions No re
Women 34 424 (48.3%) 36 82
Men 39 219 (53.0%) 34 76
Total 73 643 (50.7%) 71 58

Confusion No co
Women 17 562 (26.3% 49 08
Men 21 545 (31.3%) 47 23
Total 39 107 (28.9%) 96 32
complication of hematological malignancies. In addi-
tion, these patients receive more aggressive care at end
of life compared to patients with solid tumors,22 proba-
bly affecting the use of parenteral hydration. The high
frequency of 20% of patients receiving parenteral
hydration in this data set could thus partly be explained
by more aggressive care, although only patients where
6
s, respiratory secretions, and confusion) and sex
eathlessness Total p value

1 (74.7%) 69 820 .002
6 (74.0%) 72 179
97 (74.4%) 141 999
spiratory secretions Total p value
6 (51.7%) 71 250 <.001
0 (47.0%) 73 979
6 (49.3%) 145 229
nfusion Total p value
9 (73.7%) 66 651 <.001
5 (68.7%) 68 780
4 (71.1%) 135 431



Table 7
Logistic regression model examining whether the presence of three symptoms (breathlessness, respiratory secretions, and con-

fusion) was dependent on parenteral hydration, adjusted for sex, age, and place of death
aOR Lower 95% CI Upper 95% CI p value

Breathlessness
Parenteral hydration Yes 1.56 1.50 1.61 <.001

No Ref.
Sex Men 1.01 .99 1.04 .41

Women Ref.
Age categories (years) 18−64 1.38 1.32 1.44 <.001

65−74 1.31 1.26 1.36 <.001
75−84 1.17 1.13 1.22 <.001
85 and older Ref.

Place of death Residential care homes 0.69 0.66 0.71 <.001
Hospitals 1.79 1.74 1.85 <.001
Specialized palliative care Ref.

Respiratory secretions
Parenteral hydration Yes 0.98 0.95 1.02 .28

No Ref.
Sex Men 1.20 1.18 1.22 <.001

Women Ref.
Age categories (years) 18−64 1.19 1.15 1.23 <.001

65−74 1.24 1.20 1.28 <.001
75−84 1.14 1.11 1.18 <.001
85 and older Ref.

Place of death Residential care homes 1.06 1.03 1.09 <.001
Hospitals 1.26 1.23 1.30 <.001
Specialized palliative care Ref.

Confusion
Parenteral hydration Yes 1.00 .96 1.04 .94

No Ref.
Sex Men 1.27 1.24 1.30 <.001

Women Ref.
Age categories (years) 18−64 1.11 1.07 1.15 <.001

65−74 1.07 1.03 1.11 <.001
75−84 1.07 1.03 1.10 <.001
85 and older Ref.

Place of death Residential care homes 0.97 0.94 1.00 .06
Hospitals 1.22 1.19 1.259 <.001
Specialized palliative care Ref.
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death was expected were included. The second highest
proportion was seen in ovarian cancer, with 16%,
which is reasonable, considering the high risk of termi-
nal bowel obstruction in this group of patients, imply-
ing that they cannot consume oral food or fluids. The
lowest proportion by far (6%) was seen in persons with
brain tumors. We do not know the rationale behind
this low figure, but a possible reason is that patients
with brain tumors at the end of life are known to be at
risk of cerebral edema, which may result in a restrictive
policy as regards artificial hydration. The low percent-
age in this study also differs from a previous study with
87% of patients with brain tumors receiving hydration
in end of life,23 possibly related to different treatment
traditions.

The proportion of patients who received parenteral
hydration decreased by about 30% from 2011 to 2021,
which was seen in all three settings. We do not know
the exact reason, but this change is seen in parallel
with an increased awareness of palliative care on differ-
ent levels. In 2013 the National Board of Health and
Welfare published national guidelines for palliative
care,24 in 2015 palliative medicine became a subspe-
cialty in Sweden, and, in parallel, it was decided that all
young physicians, regardless of their future specialty,
need to have an obligatory course in palliative medi-
cine for their specialist degree, and this has probably
influenced their clinical decision-making. Moreover,
there is a national care program in place, with detailed
advice for daily clinical work.25
Strengths and Limitations
The results of this study are based on a question-

naire with the same questions, regardless of place of
care. Therefore, it is possible to compare different set-
tings. As the data are relatively complete for persons
who died of cancer, with approximately 80% coverage,
data can be generalized to a high degree.

A drawback is that the central question about paren-
teral hydration is formulated in the following way: “Did
the person receive parenteral fluids/nutrition or enteral-
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tube feeding during the last 24 hours of life?” That is,
enteral-tube feeding was included in the question. How-
ever, based on a previous study, it is known that the
usage of enteral-tube feeding in Sweden is very low.
Orrevall et al. studied 1083 Swedish patients with cancer
cared for within specialized palliative care and found
only four receiving enteral-tube feeding, out of whom
three had head-and-neck cancers.6 Symptoms during the
dying phase could be affected by different diseases or
medications, such as dyspnea by lung cancer and delir-
ium by brain metastasis or different medications. As data
in the SPCR does not include all this information, adjust-
ments for these factors were not possible.

Symptoms were assessed by health care professionals
according to local routines and data were entered in
the SRPC by health care professionals after the patients�
death. This implies that there may be variability in the
evaluation of symptom severity among evaluators. As
only symptoms during the last week of life are included
in the SRPC, most symptoms are at rest, i.e. patients
are bedridden. It cannot be excluded that some symp-
toms are assessed during physical activity, but there is
no information about this in the SRPC. It would be
interesting to examine the correlation between paren-
teral hydration and fatigue or peripheral edema, but
these symptoms are not registered in the SRPC.
Conclusions
There is an association between parenteral hydra-

tion and increased breathlessness in patients with can-
cer. Provision of parenteral hydration to dying persons
is more likely in men, in younger patients, and to per-
sons with hematological malignancies or ovarian can-
cer, and it is by far most prevalent in acute care
hospital settings. These data may be used as a basis for
future advance care planning, as well for dialogue with
relatives, who often request hydration to their immedi-
ately dying family member.
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