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Abstract

Introduction/Objectives: There is growing consensus on the benefits of initiating palliative care early in the disease
trajectory; however, palliative care needs for non-cancer patients remain to be elucidated. We investigated the trajectory
of unresolved palliative care needs of non-cancer patients at home and explored associated factors. Methods: We
conducted a multicenter prospective cohort study of elderly non-cancer patients at home in Japan between Jan 2020
and Dec 2020. Physicians assessed their palliative care needs using the Integrated Palliative Care Outcome Scale (IPOS).
Unresolved palliative care needs were defined as IPOS symptoms above 2 (moderate). Results: In total, 785 patients were
enrolled. The most frequent unresolved palliative care needs at enrollment were poor mobility (n=438, 55.8%), followed
by weakness/lack of energy (n=181, 23.1%) and poor appetite (n=160, 20.4%). Multivariate logistic regression analysis
revealed that female and musculoskeletal disease were significantly positively associated with pain at starting home visits
(OR=1.89, P=.015; OR=2.69, P=.005). In addition, neurological diseases were significantly positively associated with
constipation and poor mobility 3 months after starting home visits (OR =3.75, P=.047; OR=3.04, P=.009). Conclusions:
The order of the prevalence of unresolved palliative care needs may remain relatively stable over time, even for those
receiving home-based palliative care services. We identified several specific diseases and conditions that were significantly
associated with unresolved palliative care needs.
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Introduction

The World Health Organization reported that 19 million
people need palliative care worldwide, 66% of whom are
non-cancer patients.! A recent study reported a projected
rise in deaths from chronic diseases and an increase in
overall deaths.? Thus, an increase in deaths at older ages

would increase palliative care needs beyond expectations.
Strengthening palliative care for non-cancer patients is
essential for patients with chronic disease and those in
older age groups. Older patients with progressive, long-
term conditions may have different palliative care needs
from cancer patients, who are more typically cared for by
specialist palliative care services.>*
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A previous cross-sectional study reported that older
hospitalized non-cancer patients experienced signifi-
cantly more physical symptoms and functional depen-
dence than cancer patients.’ Jang et al® reported higher
psychosocial and educational/referral domain palliative
care needs than cancer patients. They also reported that
physical and psychosocial domains of palliative care
needs were significantly associated with health-related
quality of life.

In general, older people with progressive, long-term
conditions prefer to receive care and die at home.” Several
recent studies have reported that dying at home is associ-
ated with a higher quality of life for patients than dying in a
hospital.'!> Therefore, palliative care services, especially
at the patient’s home, are needed to improve the quality of
life of patients by relieving physical, psychosocial, and
spiritual suffering. However, although many studies inves-
tigated the symptoms of suffering experienced by cancer
patients undergoing palliative care, few studies have inves-
tigated non-cancer patients. Furthermore, despite the grow-
ing consensus on the benefits of initiating palliative care
ecarly in the disease trajectory, unresolved palliative care
needs and the longitudinal nature of those needs for non-
cancer patients remain to be elucidated.'* The purpose of
the study was to clarify the trajectory of unresolved pallia-
tive care needs of non-cancer patients at home and explore
associated factors.

Methods
Study Design

We conducted a multicenter prospective cohort study to
evaluate unresolved palliative care needs and explore the

palliative care services offered to elderly non-cancer patients
at home in Japan between Jan 2020 and Dec 2020.

Participants

Eligible patients were enrolled consecutively when start-
ing home care at the participating facilities. The eligibility
criteria were: (1) 65years old or older, (2) non-cancer
patients, and (3) started home care at the participating
facilities during the study period. The exclusion criterion
was refusal to participate by the patient or their family.
The physician obtained oral consent from the patient, or
from families if the physician determined that the patient
lacked consent capacity.

Data Collection

We recruited participating facilities from the facilities
that had participated in our previous studies.'>??* We
recruited 32 home care facilities in Japan between Jan
2020 and Dec 2020. Primary care physicians with exper-
tise and experience in palliative care at home were pri-
marily responsible for each patient evaluation and
recorded all measurements on the day of enrollment. The
physician followed the patient until 12months after
enrollment or discontinuation of home care such as due
to death at home or admission to hospital or care home.
The physicians routinely assessed and recorded the inten-
sity of the patient’s needs and the services they utilized
every 3months. The Institutional Review Boards of
University of Tsukuba approved this study and all partici-
pating facilities approved this study. This study was con-
ducted under the ethical standards of the Declaration of
Helsinki and the ethical guidelines for research presented
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by the Ministry of Health, Labour and Welfare of Japan.
We obtained individual oral informed consent from all
participants or their legal guardians.

Measures

Demographic Characteristics

We assessed patients’ demographic characteristics: age;
sex; diseases and conditions requiring home visits; living
with family or not; Palliative Performance Scale?*; Commu-
nication Capacity Scale (Item 4), which was used to evalu-
ate the content of answers made by the patient during an
interview?*; Palliative Care Phase of Illness®*; Age-adjusted
Charlson Comorbidity Index?%; utilizing service (visiting
nurse, visiting carer, visiting pharmacist, visiting rehabilita-
tion, daycare, or short-term stay); and medical equipment
in use (home oxygen, urinary catheter, enteral/parenteral
nutrition, or continuous/biphasic positive airway pressure).

Palliative Care Needs

We assessed the intensity of the palliative care needs for
pain, shortness of breath, weakness/lack of energy, nausea,
vomiting, poor appetite, constipation, sore/dry mouth,
drowsiness, and poor mobility. Physicians assessed not feel-
ing at peace using the Integrated Palliative Care Outcome
Scale (IPOS),?” which was scored as 0 (not at all), 1 (slight),
2 (moderate), 3 (severe), and 4 (overwhelming). We defined
unresolved palliative care needs as any IPOS symptoms
specified as 2, 3, or 4, based on previous studies.?!?

Statistical Analysis

We employed descriptive statistics to present demographic
information and IPOS scores. We used frequencies and per-
centages for categorical variables and means with standard
deviations (SD) for continuous data. We excluded missing
values from the analysis. We also performed a univariate
analysis of unresolved palliative care needs and demo-
graphic characteristics and multivariate logistic regression
analysis to explore the association between unresolved
palliative care needs and demographic characteristics at
and after enrollment. Based on discussions among the
authors, we used the following variables: age, sex, diseases
and conditions requiring home visits, living with family,
using a visiting nurse, and using home oxygen as explanatory
variables in each multivariate logistic regression. Multi-
variate logistic regression analysis was used to calculate odds
ratios (ORs) and 95% confidence intervals after controlling
simultaneously for potential confounders. Significance was
defined as P<<.05 and all analyses were conducted using
SPSS-J software (ver. 28.0; IBM, Tokyo, Japan).

Results

In total, 785 patients were enrolled. Figure 1 shows the
patients’ flow diagram. Table 1 shows patients’ character-
istics at enrollment. The mean age of the subjects was
86.1 = 8.0years, and 305 (38.9%) were men. Almost
60% of patients were living with family. The most fre-
quent diseases and conditions requiring home visits were
dementia (n=235, 29.9%), followed by cardiovascular
disease (n=111, 14.1%) and cerebrovascular disease
(n=91, 11.6%). More than half of the patients were stable
in the palliative care phase of illness (n=423, 53.9%),
465 (59.2%) used visiting nurses, and 278 (35.4%) used a
visiting carer at enrollment.

The trajectory of unresolved palliative care needs is
shown in Table 2, and the trajectory of the Palliative Care
Phase of Illness, home care service, and medical equip-
ment are shown in Supplemental Appendix 1. The most
frequent unresolved palliative care needs at enrollment
were poor mobility (n=438, 55.8%), followed by weak-
ness/lack of energy (n=181, 23.1%), and poor appetite
(n=160, 20.4%). The most frequent unresolved palliative
care needs at 3, 6, and 9 months after enrollment were:
poor mobility (n=256, 46.3%; n=199, 45.1%; n=158,
42.7%), followed by weakness/lack of energy (n=84,
15.2%; n=60, 13.6%; n=52, 11.8%) and pain (n=73,
13.2%; n=52, 11.8%; n=44, 11.9%). Twelve months after
enrollment, the most frequent unresolved palliative care
needs were: poor mobility (n=130, 41.0%), followed by
weakness/ lack of energy (n=44, 13.9%) and constipation
(n=33, 10.4%; Table 2).

Associated Factors of Unresolved Palliative
Care Needs

Tables 3 and 4, and Supplemental Appendices 2, 3, and
4 show multivariate logistic regression analysis results at
each assessment period. Multivariate logistic regression
analysis revealed that female and musculoskeletal disease
were significantly positively associated with pain at start-
ing home visits (OR=1.89, P=.015; OR=2.69, P=.005),
whereas dementia was significantly negatively associated
(OR=0.47, P=.038). Cardiovascular and respiratory dis-
ease were significantly positively associated with dyspnea
at starting home visits (OR=3.08, P=.016; OR=5.71,
P=.001), whereas dementia was significantly negatively
associated (OR=0.14, P=.016). Using visiting nurses at
the starting home visits was significantly positively associ-
ated with poor appetite and mobility (OR=2.20, P <.001;
OR=1.85, P<.001).

Neurological diseases were significantly positively asso-
ciated with constipation and poor mobility 3 months after
the starting home visits (OR=3.75, P=.047, OR=3.04,
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Figure I. Participant flow.

P=.009). In addition, musculoskeletal discase was signi-
ficantly positively associated with pain, poor mobility,
and not feeling at peace 3 months after the starting home
visits (OR=2.31, P=.035; OR=2.22, P=.023; OR=5.10,
P=.022, respectively).

Regarding factors associated with unresolved palliative
care needs over time, some symptoms, such as nausea, con-
stipation, drowsiness, and not feeling at peace, varied. The

number of associated factors decreased, but certain needs
were specific such as pain, weakness/lack of energy, and
poor appetite. Although the number of associated factors of
dyspnea, dry mouth, and poor mobility decreased, each of
these unresolved palliative care needs had some specific
factors: dyspnea with cardiovascular and respiratory dis-
ease, dry mouth with older age, and poor mobility with neu-
rological disease.
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Table |. Patient Characteristics at Enrollment (n=785).
n %
Age (years = SD) 86.1 =8.0
Male sex 305 389
Live with family 476 60.6
Diseases and conditions requiring home visits
Dementia 235 29.9
Cardiovascular disease I 14.1
Cerebrovascular disease 91 1.6
Musculoskeletal disease 87 1.1
Respiratory disease 85 10.8
Neurological disease 56 7.1
Renal disease 23 29
Others 92 1.7
Age-adjusted Charlson Comorbidity Index 55=13
Palliative Performance Scale
=60 273 34.8
30-50 432 55.0
10-20 74 9.4
Communication Capacity Scale (item 4)
Explicit and complex communication 288 36.7
Explicit but simple communication 248 31.6
Slightly incoherent or meaningful communication only when stimulated 118 15.0
Incoherent or not verbally responsive even when stimulated 19 15.2
Palliative care phase of illness
Stable 423 53.9
Unstable 233 29.7
Deteriorating 101 12.9
Terminal 20 2.5
Home care services in use
Visiting nurse 465 59.2
Visiting carer 278 354
Visiting pharmacist 266 339
Visiting rehabilitation 121 15.4
Day care 264 33.6
Short-term stay 68 8.7
Medical equipment in use
Home oxygen 76 9.7
Urinary catheter 65 8.3
Enteral/parenteral nutrition 50 6.4
Continuous/biphasic positive airway pressure Il |.4

Discussion

To the best of our knowledge, this is the first survey to
explore the trajectory of unresolved palliative care needs of
non-cancer patients at home.

The first important finding of our study was that the most
frequent unresolved palliative care needs at starting home
care were poor mobility, followed by weakness/lack of
energy. Moreover, based on prevalence/descriptive statis-
tics, there were no significant changes in the order of unre-
solved palliative care needs over the following 12 months.

Moreover, pain and dyspnea were not the primary unre-
solved palliative care needs at starting home care and over
the following 12months. These findings are inconsistent
with a previous retrospective study of the last 6 months of
life of non-cancer patients that found that pain had about
20% prevalence and dyspnea had from 20% to 70% pre-
valence.”? One possible explanation for this difference was
that the previous study did not assess symptoms other than
pain and dyspnea. In addition, most of the patients in the
previous study were cardiovascular, respiratory, and renal
disease patients with a high prevalence of dyspnea.
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Table 2. Trajectory of Unresolved Palliative Care Needs.

At enrollment

3 months after

6 months after

9 months after

12 months after

n=785 % n=553 % n=44| % n=370 % n=317 %
Pain 112 14.3 73 132 52 1.8 44 1.9 32 10.1
Shortness of breath 115 14.6 62 1.2 44 10.0 34 9.2 28 8.8
Weakness/lack of energy 181 23.1 84 15.2 60 13.6 51 13.8 44 13.9
Nausea 12 1.5 2 0.4 I 0.2 4 I.1 5 I.6
Vomiting 6 0.8 | 0.2 0 0.0 2 0.5 3 0.9
Poor appetite 160 20.4 46 83 29 6.6 29 7.8 20 6.3
Constipation 19 152 57 10.3 46 10.4 41 .1 33 10.4
Sore/dry mouth 60 7.6 31 5.6 12 2.7 10 2.7 12 38
Drowsiness 83 10.6 42 7.6 34 7.7 32 8.6 20 6.3
Poor mobility 438 55.8 256 46.3 199 45.1 158 427 130 41.0
Not feeling at peace 96 12.2 55 9.9 39 8.8 32 8.6 28 8.8

Our findings partially differ from a previous systematic
review, which reported that the most prevalent needs in can-
cer patients were fatigue, pain, and constipation®’; however,
the rating scale was not standardized. Thus, the orders of
the prevalence of unresolved palliative care needs may not
change significantly over time, even for those receiving
palliative care services at home.

The second important finding of our study was that the
disease and conditions requiring home visits had a signifi-
cant association with unresolved palliative care needs, such
as pain, dyspnea, weakness/lack of energy, dry mouth, and
poor mobility, at starting home care. Although over the fol-
lowing 12 months, the correlation between the disease and
conditions requiring home visits and unresolved palliative
care needs reduced, neurological and musculoskeletal dis-
eases were significantly associated with several specific
needs after starting home visits. One possible interpretation
of this result is that home care services may conduct
the appropriate pharmacotherapy and adjustment of the
patient’s living environment. Recent studies have explored
the symptom clusters of cancer patients in hospice/pallia-
tive care settings?*!; thus, it would also be worthwhile to
explore the symptom clusters of non-cancer patients along
with home care.

Although utilizing a visiting nurse was significantly pos-
itively associated with several unresolved palliative care
needs, such as poor appetite, poor mobility, and weakness/
lack of energy, this result may imply these needs were
refractory despite multidisciplinary treatment and care.
Therefore, it is necessary to develop a multidisciplinary
approach, such as physiotherapy and dysphagia rehabilita-
tion, for home palliative care treatment.

This study is also noteworthy regarding what can be
expected from home care for elderly non-cancer patients.
Although causal relationships were not investigated in this
observational study, the relief of symptoms, particularly poor

appetite and sore/dry mouth, following a home visit may
support the value of home care. Our findings suggest the
potential of a multidisciplinary approach at home. Further
studies using a complex intervention trial are necessary.

The present study had some limitations. First, we could
not assess the details of patients and family background
such as details of the medical history of disease, condition,
and family support. Therefore, we could not adjust for
confounding factors, such as the severity of the disease
and condition and dose-response treatment effect. Thus, we
could not conclude whether there was a causal relationship
or clarify the mechanisms between unresolved palliative
care needs and covariate items.

Second, we could not consider the interaction of succes-
sive needs; for example, poor mobility-induced constipa-
tion and medical treatments in a time-dependent manner.
Thus, further research is needed to clarify the potential
needs for cascade and medical treatments as time-depen-
dent confounding factors.

Third, patients at home could not be assessed on a
defined date due to factors such as the COVID-19 infection
rate. Some of the evaluations at home were based on physi-
cians’ estimates, which may have caused under- or overes-
timation of needs for home-based palliative care patients.

Fourth, since we recruited participating facilities from
those that had participated in our previous studies, the gener-
alizability of the results should be interpreted with caution.

Fifth, since we could not analyze patients who stopped
using the home care service, the prevalence of unresolved
palliative care needs trajectory and associated factors after
starting home visitss had selection bias. Thus, caution is
required to interpret the results of our study.

Sixth, since this study was conducted during COVID-19
pandemic, there was several barriers and bias in terms of
availability of hospital care, drugs, and home care service.
Thus, the caution is needed to interpret the result of this study.
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Table 3. Associated Factors of Unresolved Palliative Care Needs at Starting Home Visits.
Pain Dyspnea Weakness/lack of energy Nausea
OR 95% Cl P OR 95% Cl P OR 95% Cl P OR 95% Cl P
Age (years) 1.02 0.98-1.05 359 096  0.93-1.00 .036 100 097-1.02 897 098  0.92-1.06 639
Female 1.89 I.11-3.15 .0I5 078  0.43-1.40 404 065 044-095 026 148  0.40-545 .558
Diseases and conditions requiring home visits
Cardiovascular disease 0.75 0.34-1.62 462 3.08 1.24-7.68 .0l6 074 039-140 351 0.5 0.02-1.35 091
Cerebrovascular disease  0.75 0.31-182 528 063 0.182.13 453 067 033-1.34 257 070  0.16-3.00 627
Dementia 0.47 0.23-096 .038 0.14  0.03-0.69 .0l6 047 026-084 010 009 0.01-0.75 027
Respiratory disease 0.60 0.18-198 403 571 2.14-1522 .001 08l 0.37-1.74 584  0.00 0.00-n.a 996
Neurological disease 0.60 0.20-1.77 351 0.8  0.18-2.5I 559 042  0.18-1.00 .049 0.00 0.00-n.a 997
Musculoskeletal disease 2.69 1.34-538 .005 1.32  0.45-3.92 615 058 029-1.17 .128 022  0.03-1.88 .165
Live with family 1.25 0.77-204 360 154  0.79-3.01 203 1.96 1.28-299  .002 134 0.34-5.32 679
Home care services and medical equipment in use
Visiting nurse 0.98 0.62-1.54 913 149  0.79-2.78 216  1.14  077-1.67 517 120  0.34-4.21 778
Home oxygen 0.38 0.10-1.50  .167 12.77 5.80-28.14 <.001 2.09 1.04-4.19 039 297 0.30-29.44 994
Vomiting Poor appetite Constipation Dry mouth
OR 95% Cl P OR 95% Cl P OR 95% Cl P OR 95% Cl P
Age (years) 091 08I1-1.02 .095 1.00 0.98-1.03 985 1.00 097-1.03 880 098  0.95-1.02 357
Female 482 045-51.56 .194 .00 0.67-1.49 994 073 047-1.13  .156 0.6l 0.33-1.12 113
Diseases and conditions requiring home visits
Cardiovascular disease 0.00 0.00-n.a 996 0.5l 0.26-1.01 052 1.34  065-277 428 057 0.23-1.42 224
Cerebrovascular disease ~ 1.02 0.14-7.71 986 080  0.40-1.61 527 08l 0.35-1.87 625 0.53  0.20-1.4I 204
Dementia 0.00 0.00-n.a 994 077  0.44-135 357 067 034-1.32 242 0.3 0.04-042 <.00l
Respiratory disease 0.00 0.00-n.a 997 062 028141 253 086  0.34-2.19 759 055 0.19-1.58 .268
Neurological disease 0.00 0.00-n.a 997 047  0.20-1.12 469 1.19  049-288 702 020  0.04-0.93 .04
Musculoskeletal disease 0.00 0.00-n.a 996 033  0.15-0.76 .009 095 043-2.11 900 0.16 0.03-0.72 017
Live with family 278  0.25-3152 408 1.88 1.22-2.89 .004 091 0.58-1.41 658 .75  0.84-3.65 .138
Home care services and medical equipment in use
Visiting nurse I.LE+07  0.00-n.a 993 220 1.46-3.32 <00l 1.13  0.74-1.75 568 0.87 0.47-1.62 .666
Home oxygen 0.00 0.00-n.a 997 142 0.67-3.02 366 1.06 046-247 889 228  0.89-5.86 .088
Drowsiness Poor mobility Not feeling at peace
OR 95% Cl P OR 95% Cl P OR 95% Cl P
Age (years) 1.03 1.00-1.07 .093 1.00 0.98-1.02 983 097 0.94-1.00 .033
Female 0.68 041-1.13  .139 075 0.53-1.06 .099 084 052-1.35 466
Diseases and conditions requiring home visits
Cardiovascular disease 1.74 0.71-425 222 071 0.40-1.28 712 095 0.39-230 .904
Cerebrovascular disease  1.39 0.50-3.88 532 1.85  0.95-3.59 .070 099 0.40-245 982
Dementia 2.07 0.92-467 .080 077  0.46-1.27 3001 098  0.46-207 957
Respiratory disease 0.57 0.17-195 368 077  0.37-1.60 480 084 029242 751
Neurological disease 1.32 0.40-4.34 644 279 1.22-6.37 015 092 033252 917
Musculoskeletal disease 0.75 0.24-237 626 178  0.94-3.36 .076 079 031-205 791
Live with family 2.12 1.18-3.80 .0l 1.86 1.33-2.61 <.001 066 041-1.07 .094
Home care services and medical equipment in use
Visiting nurse 1.45 0.87-241  .158 1.85 1.33-256 ~<.00l I1.17 0.72-1.90  .527
Home oxygen 1.94 0.74-5.09  .180  1.4] 0.70-2.84 334 148 058378 408

Multivariate logistic regression uses the following explanatory variables: age, sex, diseases, and conditions requiring home visits, living with family, using visiting nurse, and

using home oxygen.
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Table 4. Associated Factors of Unresolved Palliative Care Needs 3 Months After Starting Home Visits.

Pain Dyspnea Weakness/lack of energy Nausea
OR 95% Cl P OR 95% Cl P OR 95% Cl P OR 95% Cl P
Age (years) 0.98 0.94-1.01 .187 092  0.87-0.97 002 097 0.94-1.00 .056 0.86 0.69-1.07  .168
Female 1.32 0.73-240 363 070  0.30-1.6l 402 1.10  0.64-1.90 731 0.57  0.01-2646 .772
Diseases and conditions requiring home visits
Cardiovascular disease 0.63 0.25-1.58 323 1744 287-100.00 .002 146 0.61-348 .395 1.36 0.00-n.a 1.000
Cerebrovascular disease  0.34 0.10-1.10  .072 123 0.09-16.76 874 065 0.22-187 421 |.E+04 0.00-na 999
Dementia 0.41 0.18-095 .038 20l 0.26-15.56 505 063 027-148 291 2249 0.00-n.a 999
Respiratory disease 0.12 0.03-0.60 .010 1550 2.51-95.72 .003 129 046-366 627 |.E+06 0.00-na 997
Neurological disease 0.20 0.04-0.94  .041 464 0.63-34.12 32 092 0.33-255 872 |.E+04 0.00-na 999
Musculoskeletal disease 2.3 1.06-5.04 035 330 0.37-29.82 288 0.78  0.29-205 609 9.E+Il  0.00-na 994
Live with family 1.28 0.72-229 405 .73 0.67-4.46 257 173 0.97-3.08  .064 0.28 0.01-6.57 425
Home care services and medical equipment in use
Visiting nurse 0.83 047-146 514 131  049-35] 598 208  1.12-3.87 .020 0.31 0.01-7.99 482
Home oxygen 294  085-10.19 .090 2598 839-8047 <.00l 152 059-393 393 1E+06 0.00-na 994
Vomiting Poor appetite Constipation Dry mouth
OR 95% Cl P OR 95% Cl P OR 95% Cl P OR 95% Cl P
Age (years) 0.06 0.00-n.a 978 099 095-1.04 728 099 0.951.03 .699 0.93 0.89-0.98 .005
Female 0.00 0.00-n.a 997 071 036-140 320 046 0.25-084 .0ll 1.03 0.46-2.29 .946
Diseases and conditions requiring home visits
Cardiovascular disease ~ 3.E+02  0.00-n.a 999 049 0.17-147 204 247 0.69-881 .163 1.55 0.45-5.31 484
Cerebrovascular disease  0.00 0.00-n.a 997 0.10 0.01-0.81 031 223 061-820 .228 0.21 0.02-1.82 .155
Dementia 0.00 0.00-n.a 998 0.60 0.24-1.50 278 228 0.71-7.34 .167 0.47 0.12-1.78 266
Respiratory disease 2.E+05  0.00-n.a 999 047 0.14-1.62 233 221 053927 278 221 0.56-8.81 260
Neurological disease 0.19 0.00-n.a 1.000 0.l 0.01-089 .039 375 1.02-13.84 .047 0.16 0.02-1.50 A
Musculoskeletal disease  2.E+06  0.00-n.a 998 049 0.06-1.52 216 1.19 028504 816 0.91 0.24-3.52 897
Live with family I.E+08  0.00-n.a 997 1,66 0.79-349 182 1.17 0.63-220 616 2.89 1.05-7.96 039
Home care services and medical equipment in use
Visiting nurse 4E-14 0.00-n.a 995 3.65 1.47-9.04 005 .17 061-223 .63l 1.46 0.59-3.62 413
Home oxygen 2.E+02  0.00-n.a 999 217 071-6.64 176 134 041-435 625 0.87 0.24-3.21 833
Drowsiness Poor mobility Not feeling at peace
OR 95% Cl P OR 95% Cl P OR 95% Cl P
Age (years) 1.00 0.96-1.05 .86l .00 0.97-1.02 710 094  0.90-098  .005
Female 0.70 0.34-1.44 331 .03 0.69-1.53 888 1.04 054-200 916

Diseases and conditions requiring home visits
Cardiovascular disease 2.0l 0.45-9.00  .363 .06  0.53-2.12 867 140 026-755  .692

Cerebrovascular disease 1.45 0.27-7.68 .660 1.71 0.83-3.50 145 143 0.27-7.66  .674
Dementia 3.33 0.89-1242 074 093 0.51-1.68 804 4.10 I.11-15.12 .034
Respiratory disease 1.28 0.21-7.68 787  0.69  0.29-1.67 409 232 042-12.78 332
Neurological disease 1.70 0.31-9.26 537  3.04 1.32-7.02 .009 2.10 043-10.28 .362
Musculoskeletal disease 3.18 0.77-13.20 .110 222 1.12-4.40 .023 510 1.26-20.64 .022
Live with family 1.66 0.76-3.62 200 2.05 1.38-3.02 <.001 0.75 0.39-144 392
Home care services and medical equipment in use
Visiting nurse 3.64 1.45-9.12 .006 1.12 0.76-1.66 560 092 047-1.78 793
Home oxygen 1.24 0.28-5.47 781 291 1.23-6.87 015 303 074-1239 .122

Multivariate logistic regression uses the following explanatory variables: age, sex, diseases, and conditions requiring home visits, living with family, using visiting nurse, and
using home oxygen.
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Further high-quality observational studies that strengthen
causal inference, such as those recommended in a previous
study,* are needed to overcome these limitations and vali-
date the generalizability of the study results.

Conclusions

The order of frequencies of unresolved palliative care needs
did not change significantly when palliative care services at
home were analyzed. Several specific diseases and condi-
tions had a significant association with unresolved palliative
care needs. Therefore, our findings suggest that multidisci-
plinary professionals must use standardized assessment
tools and recognize and share the unresolved palliative care
needs of non-cancer patients at home.
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