




two groups representing the last week of life (figure 1).
The patients were also divided into five groups depend-
ing on their received volume during the last 24 h and
five groups depending on their received average daily
volume during the last week. The volumes defining
these groups were (in millilitres): 0; 1–500; 501–1500;
1501–2500 and >2500.

Statistics
Statistical comparisons between groups were made
with the Pearson � 2 test, univariate logistic regression
and the non-parametric Mann–Whitney U test, in
Statview V.5.0. ORs are presented with 95% CI.
Statistical trends were tested with linear-by-linear asso-
ciation tests in the Statistical Packages for the Social
Sciences (SPSS), V.19.

RESULTS
Description of population
Of the 280 included patients, 29 patients were
excluded due to non-existing data, length of stay
<24 h and/or continuous deep sedation (figure 1).
The excluded patients differed significantly from
the included with respect to sex (men: n=21,
72%; women: n=8, 28%) and length of stay
(median 1 day), but not with respect to age or main
diagnoses.
The PF and non-PF groups formed according to

data from medical records exhibited no statistically
significant differences in age, sex or diagnoses,
although the PF groups had a significantly shorter
median length of stay as well as a significantly higher
proportion of patients who died in an ICU (table 1).

Figure 1 Flow chart describing the exclusion of patients and formation of PF and non-PF groups. 1SRPC, Swedish Register of
Palliative Care. 2PF, parenteral fluids (including clear liquids, nutrition solutions, drug infusions and blood product transfusions).
3Including the 120 patients who did receive PF during the last 24 h of life.
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Among the patients who did not receive PF during
the last 24 h (n=131), 58 (44%) did not receive PF
during the last week.
For 233 (93%) patients, a physician had documented

a treatment-limiting decision saying ‘no cardiopulmon-
ary resuscitation’, ‘no invasive respiration therapy’ and/
or ‘strict palliative care’. The proportion of patients
with a treatment-limiting decision did not differ signifi-
cantly between the PF and non-PF groups (table 1).

Volumes and kinds of fluids
Clear liquids were the commonest fluids administered
during the last 24 h (median 1.0 L, IQR 1.0) as well
as during the last week of life (median 5.0 L, IQR 7.6;
table 2).
Parenteral nutrition was provided to 24 patients

(20%) in the PF group representing the last 24 h, and
to 46 (24%) in the PF group representing the last week
(table 2). Among all 251 patients, 49 (20%) received
blood products during the last week and 17 (7%)
during the last 24 h. Two of the 49 patients who
received blood products during the last week received
only thrombocytes, whereas 43 (17% of our 251
patients) received erythrocytes. The drug infusions
provided to the patients were antibiotics, albumin,
paracetamol, etc. None of the maximum total volumes
were provided to a patient who died in an ICU.

Symptoms of interest
Comparisons between the PF and non-PF groups
showed statistically significant higher prevalence of
documented dyspnoea in the PF groups in all

comparisons (51% vs 22% last 24 h, p<0.0001; 70%
vs 45% last week, p=0.0005; table 3).
The ORs calculated regarding dyspnoea in the same

groups were 3.6 (95% CI 2.1 to 6.3) last 24 h and 2.9
(1.6 to 5.2) last week.
In some comparisons, the PF groups presented a

statistically significant higher prevalence of confusion
and respiratory secretions, but no differences regard-
ing anxiety or nausea were found (table 3).
The proportion of patients suffering from dyspnoea

was larger with increasing received volume (p<0.001,
figure 2). Analogous trends were seen neither in
respiratory secretions nor in confusion.
Oxygen therapy was provided to 152 (79%) of the

cases and to 27 (47%) of the controls during the last
week (p<0.0001). Comparisons between volume
groups showed an increasing prevalence of both oxygen
use and documented low (<90%) saturation with
increasing received volume (p<0.001; figure 3). The
usage of opioids and diuretics against dyspnoea during
the last week did not differ significantly between the PF
and non-PF groups or between volume groups.
When the patients were subdivided by main diagno-

sis and comparisons were made between the PF and
non-PF groups in each subgroup, there was a higher
prevalence of dyspnoea in the PF groups in all diagno-
sis groups with statistical significance in all groups
except in heart disease (figure 4).

DISCUSSION
This study has shown an association between provided
PF and documented dyspnoea for patients treated in

Table 1 Patient characteristics in the PF* and non-PF* groups formed according to information from the medical charts

PF* last 24 h
of life
(N=120)

No PF* last 24 h
of life
(N=131)

Statistical
differences
between groups

PF* last 7 days†
of life
(N=193)

No PF* last 7
days† of life
(N=58)

Statistical
differences
between groupsMedian (IQR) Median (IQR) Median (IQR) Median (IQR)

Age (years) 80 (14.5) 80 (14) NS 80 (14) 80 (15) NS

Length of stay (days) 7 (14) 10 (15) 0.002 7 (11) 17.5 (27) <0.001

N (%) N (%) N (%) N (%)

Sex

Women 62 (52) 64 (49) NS 98 (51) 28 (48) NS

Men 58 (48) 67 (51) NS 95 (49) 30 (52) NS

Diagnosis

Heart disease 20 (17) 21 (16) NS 31 (16) 10 (17) NS

Lung disease 6 (5) 10 (8) NS 11 (6) 5 (9) NS

Cancer 52 (43) 47 (36) NS 76 (39) 23 (40) NS

Miscellaneous 42 (35) 53 (40) NS 75 (39) 20 (34) NS

Treatment-limiting
decision‡

108 (90) 125 (95) NS 177 (92) 56 (97) NS

Died in an ICU§ 15 (12.5) 0 (0) <0.001 15 (8) 0 (0) <0.001

*PF, parenteral fluids, which include clear liquids, nutrition solutions, drug infusions and blood products.
†168 h.
‡A treatment-limiting decision saying ‘no cardiopulmonary resuscitation’, ‘no invasive respiration therapy’ and/or ‘strict palliative care’ were documented by
a physician.
§ICU, intensive care unit, including intermediate intensive care.
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hospital during their last days or week of life.
Although our main hypothesis—that the respiratory
secretion prevalence would be significantly higher in
the PF group—was not confirmed, the results indicate
a tendency in that direction. We found no differences
regarding anxiety and nausea, and the confusion
prevalence was too low to make our results conclu-
sive. The very few previously performed original
studies on this subject have often focused on clinical
signs of dehydration or overhydration, such as sunken
eyes or peripheral oedemas, rather than on the
patients’ symptoms.1 In addition, these studies were
often conducted on a selected patient population,
most commonly in patients with advanced cancer.1 9

In our study, we tried to focus on the subjective symp-
toms reported, and our patient population was not
limited to any specific disease. Therefore, our results
could be of interest to a broad group of clinicians.
Studies have previously shown artificial hydration

providing frequencies varying from 10% to 88% in
hospital settings in the last week of life.1 Before

beginning this study, we knew that 40% of the
patients who die expectedly at hospital in Sweden
receive ANH during their last 24 h.7 To our knowl-
edge, no previous study has thoroughly examined the
total volumes provided to these patients or identified
the kinds of fluids administered. Our patients’ volume
ranges are to us surprisingly wide (table 2). That clear
liquids would be the dominant contributor to the
volumes was expected, but we did not expect that
some patients would receive many litres of fluids from
drug infusions and/or blood products. At the same
time, many patients received no PF at all during the
last week. Certainly, these variations could be due to
the patients being in different stages of their illness,
and some of the drug infusions may have been neces-
sary for the patient. However, all the included
patients’ deaths were reported to be expected and
93% of these had a documented decision on treat-
ment limitations. These data provide credence to the
assumption that the patients were in a stage of disease
where end-of-life care was appropriate. In an earlier
phase of disease, the median administered volume of
1 L/day (and no oral intake) will not be volume
loading; it will rather cause dehydration. Whether this
is applicable in end-of-life care is to our knowledge
not sufficiently studied, and our study can also not be
used to answer that question as it was not set up to
study the response to adequately titrated volume
replacement.
When forming our case and control groups, we had

to decide what volume limits to use. Some patients in
the PF groups had received only 0.1 L, which has been
used as placebo in other studies. Although we have
decided to put all patients who have received at least
100 mL/dose fluid intravenously in the intervention
group, and, for example, in figures 2 and 3, we can see
that with respect to dyspnoea the results differ between
patients with no PF and those with 0.01–0.5 L.
Authors have previously suggested that terminally ill

patients do not benefit from receiving artificial nutri-
tion.10 In our PF group, 24 (20%) patients received
parenteral nutrition during their last 24 h (table 2).
This could be interpreted as a sign of ambivalence on
the behalf of the physician in charge or that the
medical assessment that death is imminent and
unavoidable was made rather late. A previous study
has examined the effects of blood transfusion in ter-
minally ill patients.11 According to their results, blood
transfusions for anaemic patients <4 weeks before
death do not improve subjective well-being.11 That 43
(17%) of our patients received erythrocytes during
their last week is possibly explained by the ambiva-
lence mentioned above, but this finding is worthy of
further reflection.
A previously made randomised controlled trial that

studied all five symptoms included in our study did
not find any significant differences between hydration
(1 L/day) and placebo (0.1 L/day) groups when

Table 2 Declaration of administered volumes, kinds of fluids
and volume groups in the PF* groups representing the last 24 h
and the last 7 days

Patients who received
PF* the last 24 h
(N=120)

Patients who received
PF* the last 7 days†
(N=193)

Median in litres (IQR;
range), provided
during last 24 h of life

Median in litres (IQR;
range), provided during
last 7 days† of life

Total volume 1.0 (1.3; 0.06–14.1) 5.0 (7.6; 0.1–38.4)

Mean volume
per 24 h in
hospital

– 1.0 (1.4; 0.01–5.8)

Clear liquids 1.0 (1.0; 0–10.4) 3.9 (4.9; 0–15.1)

Parenteral
nutrition
solutions

0 (0; 0–2.1) 0 (0; 0–12.1)

Drug infusions 0 (0; 0–3.9) 0 (0.2; 0–18.2)

Blood products 0 (0; 0–2.9) 0 (0.3; 0–12.2)

Number of
patients
receiving

N (%) N (%)

Clear liquids 109 (91) 185 (96)

Parenteral
nutrition

24 (20) 46 (24)

Drug
infusions

26 (22) 56 (29)

Blood
products

17 (14) 49 (25)

Volume groups
(l/24 h)

N (%) N (%)

0.01–0.5 24 (20) 53 (28)

0.51–1.5 54 (45) 75 (39)

1.51–2.5 23 (19) 43 (22)

>2.5 19 (16) 22 (11)

*PF, parenteral fluids, which include clear liquids, nutrition solutions, drug
infusions and blood products.
†168 h.
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studying each symptom individually.12 That our
results are inconsistent with theirs is possibly
explained by our larger study groups, different patient
population and that many of our patients received
larger volumes.12

We have found one more previous study that used
dyspnoea (respiratory distress) as an outcome when
studying hydration therapy in palliative patients.13 In
that study, no statistically significant difference in
respiratory distress was found between patients receiv-
ing small (<1 L) and large (>1 L) daily volumes of
fluid in the last weeks of life.13 Our results are not
consistent with theirs, but the differences are also
probably due to different research methods (eg, their

study group did not have a matched control group).13

We found a strong association between PF administra-
tion and documented dyspnoea (table 3). This associ-
ation is strengthened by the increasing relative
frequency of dyspnoea, documented low (<90%)
oxygen saturation and patients needing oxygen
therapy in relation to a larger received volume
(figures 2 and 3). The association is also supported by
the fact that the subgroup analysis showed the differ-
ences being in the same direction and almost of same
size in each diagnosis group (figure 4).
Because increased respiratory secretions have been

one of the main arguments against providing PF to
dying patients,5 9 14 we based our power calculations

Table 3 Absolute and relative frequencies of symptoms in the case and control groups

PF* during the last 24 h of life
PF* during the last 7 days† of
life

Yes (n=120) No (n=131) Yes (n=193) No (n=58)
N (%) N (%) p Value N (%) N (%) p Value

Presence of symptom during last 24 h of life

Respiratory secretions

Yes 59 (49) 57 (44) 0.37 97 (50) 19 (33) 0.019

No 61 (51) 74 (56) 96 (50) 39 (67)

Anxiety

Yes 46 (38) 57 (44) 0.40 78 (40) 25 (43) 0.71

No 74 (62) 74 (56) 115 (60) 33 (57)

Dyspnoea

Yes 61 (51) 29 (22) <0.0001 81 (42) 9 (16) 0.0002

No 59 (49) 102 (78) 112 (58) 49 (84)

Confusion

Yes 15 (13) 3 (2) 0.002 17 (9) 1 (2) 0.067

No 105 (87) 128 (98) 176 (91) 57 (98)

Nausea

Yes 12 (10) 5 (4) 0.052 13 (7) 4 (7) 0.97

No 108 (90) 126 (96) 180 (93) 54 (93)

Presence of symptom during last 7 days of life

Respiratory secretions – –

Yes 122 (63) 29 (50) 0.072

No 71 (37) 29 (50)

Anxiety – –

Yes 118 (61) 40 (69) 0.28

No 75 (39) 18 (31)

Dyspnoea – –

Yes 135 (70) 26 (45) 0.0005

No 58 (30) 32 (55)

Confusion – –

Yes 58 (30) 17 (29) 0.91

No 135 (70) 41 (71)

Nausea – –

Yes 62 (32) 15 (26) 0.36

No 131 (68) 43 (74)

Note: The case and control groups representing last 24 h of life were compared regarding symptoms during the last 24 h of life. The case and control
groups representing last 7 days of life were compared regarding symptoms last 7 days as well as last 24 h of life.
*PF, parenteral fluids, which include clear liquids, nutrition solutions, drug infusions and blood products.
†168 h.
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on the reported prevalence of respiratory secretions.
Previous studies have found a tendency of higher
prevalence with more hydration.13 15 Our results are
in accordance with those; the prevalence was higher
in the PF groups for all time frames, although signifi-
cant only when comparing PF administration the last
week with symptom for the last 24 h (table 3).
One of the commonest arguments favouring hydra-

tion therapy in end-of-life care is reduced confusion/
delirium,9 14 16 an argument supported by the results
of two studies.13 17 One of these studies used an inter-
vention including both hydration and opioid rota-
tion,17 and the other compared a small volume with a
large volume group.13 Another study found that delir-
ium could be reversed with hydration when using uni-
variate analysis but not when using multivariate
analysis.18 Three other studies did not find any differ-
ence in delirium or hallucinations outcome.19–21 In
conclusion, previous studies have shown diverse
results. Our results show a statistically significant
lower prevalence of confusion in the non-PF group
during the last 24 h, thus opposing the common

argument described above. However, when studying
the last week, we did not find any statistically signifi-
cant differences between groups with respect to con-
fusion prevalence. The prevalence during the last 24 h
was so low (n=15 in the PF group vs n=3 in the
non-PF group) that the clinical significance of the
found statistical difference must be questioned. In
addition, our prevalence of confusion for the last
week of life was 29%–30%, a rather low proportion
compared with other studies.22 Therefore, our study
does not provide any definite conclusions regarding
the effects of hydration on confusion prevalence.
A previous study found that terminally ill patients

with advanced cancer receiving artificial hydration
during a 48 h period had decreased nausea.19 At the
same time, an often-mentioned burden of artificial
nutrition is increased nausea/vomiting.23 Our results
suggest that there are no significant differences in
nausea between the PF and non-PF groups, although
the prevalence was too low to make any conclusions.
A disadvantage of this study is that it is not blinded.

As a retrospective study, the results also depend on

Figure 2 Proportion of patients suffering from dyspnoea in relation to received volume. *Number of patients in volume groups
representing last 24 h of life. **Number of patients in volume groups representing daily volume last 7 days of life.

Figure 3 Oxygen therapy and low oxygen saturation (<90%) in relation to received mean volume last 7 days.
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the correctness of the documentation, which includes
a substantial share of subjectivity as it is up to the staff
when to document a symptom or not. However, no
one involved in documentation was aware of the
purpose of this study, and potentially biased, at the
time of documentation. Furthermore, a prospective
study would probably not have revealed these wide
range of administered volumes. Our impression is that
the correctness of the administered volumes is high as
it is signed by both the prescribing physician and the
nurse responsible for the administration of each unit.
Our PF and non-PF groups showed no statistically

significant differences in sex, age or main diagnoses,
which potentially would have been strong confoun-
ders. The shorter median lengths of stay in the PF
groups are to us understandable since making the
decision not to provide PF probably requires knowl-
edge about the patient’s prognosis and personal pre-
ferences. Until that information was obtained, some
intravenous fluids were probably already administered.
However, the shorter median length of stay could also
be a result of selection bias as patients in the PF
groups may have been admitted at an earlier disease
stage although progressing faster to death.
More research is needed on this subject, and rando-

mised controlled trials (RCTs) are preferred. RCTs,
however, can be difficult to perform with this patient
group, and observational studies are therefore also of
importance.
To conclude, we have found an association between

PF administration and higher prevalence of documen-
ted dyspnoea during the last week of life. There were
also tendencies of more respiratory secretions in the
PF groups. None of the analysed symptoms appear
significantly more in the non-PF groups. These

findings indicate that providing PF the last days of life
may not be beneficial and it may even cause iatrogenic
harm. Whether a dying patient should receive PF
therapy or not therefore needs a carefully made deci-
sion, which also should be actively and regularly
re-evaluated in each case. If the patient is assessed to
be in an earlier stage of disease after a thorough
medical examination, PF and other ‘active’ treatments
are self-evident components of optimal care. Palliative
care is all about optimising patients’ well-being and
making the symptom burden as light as possible. We
hope that this study encourages continued trials that
further analyse the impact of PF on terminally ill
patients’ symptoms and subjective well-being.
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