T. Sasaki et al. / Atherosclerosis 210 (2010) 430-437 437

[39] Tummala PE, Chen XL, Sundell CL, et al. Angiotensin II induces vascular cell [40] Pueyo ME, Gonzalez W, Nicoletti A, et al. Angiotensin II stimulates endothe-
adhesion molecule-1 expression in rat vasculature: a potential link between lial vascular cell adhesion molecule-1 via nuclear factor-kappaB activation
the renin-angiotensin system and atherosclerosis. Circulation 1999;100: induced by intracellular oxidative stress. Arterioscler Thromb Vasc Biol

1223-9. 2000;20:645-51.



Archives of Gerontology and Geriatrics 52 (2011) 127-132

i
i

Contents lists available at ScienceDirect

ARCERYES OF GERGNTOLOGY
AN GERIATRICS

Archives of Gerontology and Geriatrics

journal homepage: www.elsevier.com/locate/archger

Impact of informal care levels on discontinuation of living at home in
community-dwelling dependent elderly using various community-based services

Masafumi Kuzuya®*, Jun Hasegawa?, Yoshihisa Hirakawa?, Hiromi Enoki?, Sachiko Izawa?
Takahisa Hirose ?, Akihisa Iguchi®

2 Department of Geriatrics, Nagoya University Graduate School of Medicine, 65 Tsuruma-cho, Showa-ku, Nagoya 466-8550, Japan
b Faculty of Medical Welfare Department of Community Care Philanthropy, Aichi Shukutoku University, 23 Sakuragaoka, Chikusa-ku, Nagoya 464-8671, japan

ARTICLE INFO ABSTRACT

Article history:

Received 25 August 2009

Received in revised form 19 February 2010
Accepted 25 February 2010

Available online 25 March 2010

The aim of the study was to examine the effect of informal care levels on overall discontinuation of living
at home, all-cause death, hospital admission, and long-term care placement for community-dwelling
older people using various community-based services during a 3-year period. Prospective cohort study
of 1582 community-dwelling disabled elderly and paired informal caregivers was conducted. Baseline
data included the recipients and caregivers’ demographic characteristics, comorbidities, informal care
levels (sufficient, moderate, and insufficient care), which were evaluated by trained visiting nurses, and

ﬁ%":&?ﬁare the level of formal community-based service use. Among 1582 participants, 97 died at home, 692 were
Mortality admitted to hospitals, 318 died during their hospital stay, and 117 were institutionalized in long-term

care facilities during 3 years of follow-up. A multivariate Cox hazard model demonstrated that when
compared with a sufficient informal care level, an insufficient informal care level was associated with
overall discontinuation of living at home, all-cause mortality, hospitalization, and institutionalization
during 3 years of follow-up (hazard ratio: 1.65,95% confidence interval: 1.15-2.36; 1.98, 1.17-3.34; 1.56,
1.04-2.35; 2.93, 1.25-6.86, respectively). The results suggested that informal caregiving is an important
factor in the prevention of overall discontinuation of living at home in a population of disabled older
people.

Hospitalization
Living at home
Caregiver
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1. Introduction (Gaugler et al.,, 2005; Sands et al., 2006). In most prior studies,

unmet needs have been defined as the absence of informal

The proportion of older people and long-term care use are
increasing in developed countries. There is a projected trend
toward reduced institutional care that will increase the number of
severely disabled people living in the community. There is a great

deal of public policy and clinical interest in effective and efficient -

ways to help disabled elderly individuals to continue to live in
community settings. A number of previous reports demonstrated
the risk factors for each type of event by which stable living at
home is discontinued, including all-cause death, hospital admis-
sion, and long-term care placement (Shugarman et al., 2002;
Ishizaki et al., 2006; Muramatsu et al., 2007; Beswick et al., 2008).
However, only limited data are available regarding the risk factors
for all-inclusive discontinuation of living at home (Beswick et al.,
2008).

A number of studies have demonstrated the association
between the inadequate provision of care (unmet care needs)
and adverse health outcomes for the community-dwelling elderly

* Corresponding author. Tel.: +81 52 744 2364; fax: +81 52 744 2371.
E-mail address: kuzuya@med.nagoya-u.ac.jp (M. Kuzuya).

0167-4943/$ - see front matter © 2010 Elsevier Ireland Ltd. All rights reserved.
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assistance, formal services, or some combination of both accom-
panied by ADL needs (Gaugler et al., 2005; Sands et al., 2006).
However, the care needs of older disabled people living in the
community are not only related to ADL tasks but also various other
domains including psychological, behavioral, and social domains
(Georges et al., 2008). No study has investigated the effect of the
overall informal care levels provided by family on adverse
outcomes for care recipients in terms of continuation of living
at home.

In developed countries, varying community-based formal
services are available to help the disabled elderly living in the
community to continue living in the community. Although these
services intend to reduce hospital and nursing-home admission,
and mortality, a substantial number of studies have examined the
effects of these programs on older people living in the community;
the findings have been inconsistent. Recent meta-analysis has
revealed the limited effect of complex intervention packages
targeting disabled elderly individuals living in the community on
mortality, hospital and nursing-home admissions (Beswick et al.,
2008).
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In contrast, much less attention has been paid to the impact of
the level of informal care mainly provided by relatives to allow the
continuation of living at home. Concern that formal services might
substitute for informal care is not borne out by the available
evidence (Greene, 1983; Denton, 1997; Penning, 2002).

Japan introduced a universal-coverage long-term care insur-
ance (LTCI) program in 2000 (Tsutsui and Muramatsu, 2005). This
program induced a radical change from traditional family-based
care toward the socialization of elderly care and the integration of
medical care and welfare services. The aims of the LTCI home care
programs are not only to reduce the care burden of caregivers but
also to maintain and improve the functional abilities and well-
being of elderly people, to reduce the use of institutional care
services, and to reduce mortality. Under the LTCI program, older
people who are eligible for the LTCI program can choose any
community-based service with a 10% co-payment for services
received.

The goal of this research was to examine the effect of informal
care levels on overall discontinuation of living at home and on each
event leading to the discontinuation of living at home, including
all-cause death, hospital admission, and long-term care placement,
during a 3-year period for community-dwelling older people using
various community-based services under the LTCI program.

2. Subjects and methods

In the present study we employed baseline data on the
participants in the Nagoya Longitudinal Study for Frail Elderly
(NLS-FE) and data on the mortality, hospitalization, institutiona-
lization, and any events which blocked the continuation of living at
home of these participants during the 3-year follow-up period.
Details of the participants (n = 1875, age range: 65-104) and the
NLS-FE have been published elsewhere (Kuzuya et al., 2006a,b).
The participants were eligible for the LTCI program, lived in Nagoya
City, and were provided various kinds of community-based
services by the Nagoya City Health Care Service Foundation for
Older People, which has 17 visiting nursing stations associated
with care-managing centers. These NLS-FE participants, who were
enrolled between 1 December 2003 and 31 January 2004, were
scheduled to undergo comprehensive in-home assessments by
trained nurses at the baseline and at 6, 12, and 24 months. At 3-
month intervals, data were collected regarding any important
events in the lives of the participants, including admission to the
hospital for acute illness and mortality during the 3-year follow-
up.

Written informed consent for participation was obtained from
the participants, care recipients and caregivers, or, for those with
substantial cognitive impairment, from a surrogate (usually the
closest relative or legal guardian) according to procedures
approved by the institutional review board of Nagoya University
Graduate School of Medicine. Since the 293 participants who had
no caregivers at baseline were excluded, the study population
consisted of 1582 community-dwelling disabled elderly (562 men
and 1022 women, age 65 years or older).

2.1. Data collection

The data were collected at the clients’ homes from standardized
interviews with patients or surrogates and caregivers, and from
care-managing center records taken by trained nurses. The data
included clients’ demographic characteristics, depressive symp-
toms as assessed by the short version of the Geriatric Depression
Scale (GDS-15) (Yesavage, 1988), and a rating for ten basic
activities of daily living (bADL) (feeding, mobility on bed, bathing,
grooming, dressing, using the toilet, walking inside and outside,
transferring, and using stairs) using a summary score ranging from

0 (total disability) to 20 (no disability). The interview with
participants also included questions about the utilization of a total
of seven community-based services available under LTCI pro-
grams, including the day-care service, visiting nurse service, home-
help service, visiting bathing service, visiting rehabilitation,
assistive device leasing, and nursing-home respite stay (overnight
respite, temporary stays at nursing facilities).

Information on the following physician-diagnosed chronic
conditions was obtained from care-managing center records:
ischemic heart disease, congestive heart failure, cerebrovascular
disease, diabetes mellitus, dementia, chronic obstructive pulmon-
ary disease, cancer, hypertension, and other diseases comprising

“the Charlson comorbidity index (CCI) (Charlson et al., 1987), which

represents a sum of weighted indexes, taking into account the
number and seriousness of preexisting comorbid conditions
(range: 0-19, with a higher value indicating higher comorbidity).
It should be noted that clients eligible for LTCI have their own
primary care physicians, since the physician needs to submit a
report on their clinical status every 6 months. The economic status
of care recipients, divided into three categories (enough: enough
financial resources; moderate: no need for financial support from
relatives; poor: need for financial support from relatives), was also
obtained from care recipients or their surrogates.

Data were also obtained from caregivers concerning their own
personal demographic characteristics, the relationship to the
patient, the degree of help from other relatives (divided into three
categories), preference for care at home, and their subjective
burden as assessed by the Japanese version of the Zarit Burden
Interview (ZBI) (Arai et al., 1997), which is a 22-item self-reported
inventory that examines the burden associated with functional
behavioral impairments in the home care situation. Information on
the living arrangement and economic status category of the care
recipients was recorded based on interviews with caregivers. The
primary caregivers were also asked to rate their current overall
health using three categories of subjective health status (poor, fair,
good to excellent).

2.2. Informal and formal care levels

Quality of care is multidimensional and determining the need
for care is a complex process. In the present study, to assess the
informal care levels, trained visiting nurses subjectively evaluated
the informal care levels for the care recipients provided by family
caregivers and categorized them into three groups: sufficient care,
moderate care, and insufficient care. This subjective evaluation
was a matter of determining the assistance levels of caregivers for
care recipients who live in need of physical, mental, and social
assistance at home. The level of formal community-based service
use under the LTCI program does not matter. The formal care levels
were evaluated by two methods: the number of regular uses of the
three major community-based care services, namely the visiting
nurse service, day-care service, and home-help service, per month
at the baseline and the number of uses of community-based
service at the baseline among the seven services provided under
the LTCI program described above.

2.3. Statistical analysis

Analysis of variance with a Bonferroni correction and the chi-
squared test were used to compare differences among participants
receiving sufficient, moderate, or insufficient informal care levels
at baseline.

Univariate and multivariate logistic regression models were
used to assess the association between insufficient informal care
levels (vs. sufficient levels) and the characteristics of care
recipients and caregivers at baseline. The following baseline data
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Table 1
Baseline characteristics of participants according to informal care levels, mean +S.D.
Variables Informal care level P
Sufficient Moderate Insufficient
Care recipients (n=1582) 815 627 140
Men/women, n 315/500 199/428 46/94 0.020
(% of men) 38.7 31.7 329
Age (years) 814+79 80.8+77 79.1+£7.1 0.004
Basic ADL (range: 0-20) 11.5+6.8 12.1+£6.5 12.6+6.6 0.076
ccre 21+16 20+1.6 21+1.6 0.626
Chronic diseases (% of total) .
Congestive heart failure 8.4 79 10.6 0.621
Cerebrovascular disease 399 35.7 35.8 0.268
Dementia 43.0 38.1 314 0.016
Cancer 8.6 8.6 9.8 0.904
Number of regular uses of seven services, 23+1.2 23412 25+1.2 0.240
Regular medical checkups (%) 58.2 62.0 66.4 0.109
Living alone (%) 72 12.2 19.3 <0.001
Economic status (%)
Enough 29:1 19.7 15.0
Moderate 68.0 74.1 63.6 <0.001
Poor 2.8 6.1 214
Caregiver (n=1582)
Men/women, n 165/650 184/443 50/90 <0.001
(% of men) 20.2 29.3 35.7 <0.001
Age (years) 64.0+11.7 63.8+13.0 65.3+15.2 0.477
Spouse caregiver (%) 39.7 40.8 45.7 <0.001
ZBI score (range: 0-88)P 27.9+16.7 303+17.2 29.5+18.5 0.064
Subjective health status (%)
Good to excellent 441 40.0 34.1
Moderate 48.8 45.9 24.0 <0.001
Poor 7.2 141 41.9

Notes: ANOVA, others were analyzed by x? test.
2 Charlson comorbidity index.
® The Zarit Burden Interview, n=1253.

were used in univariate analysis: the gender, age, ADL status, CCI,
living arrangement, and economic status of the care recipient; the
number of uses of community-based service at the baseline among
the seven services provided under the LTCI program; and the
caregiver's gender, age, relationship to the recipient, subjective
health status, and ZBI score. The covariates included in the
multivariate analysis were variables to be associated with insuffi-
cient informal care levels with p < 0.05 in univariate analysis.

Cox proportional hazard models were also used to determine
the association of informal care levels at baseline with the
discontinuation of living at home or any event which blocked the
continuation of living at home, including 3-year all-cause
mortality, hospitalization, and institutionalization. To create an
ideal model for multivariate models, we first evaluated the
association between each covariate and each adverse outcome
during the 3-year period using the univariate Cox proportional
hazard model. The covariates included in the multivariate analysis
were variables to be associated with each adverse outcome with
p < 0.05 in univariate analysis. The risk of a variable was expressed
as an odds ratio (OR) and a hazard ratio (HR) with a corresponding
95% confidence interval (CI). All analyses were performed using the
Statistical Package for the Social Sciences (SPSS) Version 15.0. A
probability value of <0.05 was considered significant.

3. Results
3.1. Baseline characteristics of participants

Out of 1582 care recipients and matched caregivers, a sufficient
informal care level was found in 815 pairs, while moderate and
insufficient informal care levels were found in 627 and 140 pairs,

respectively. There were differences among these three groups in
the recipients’ gender distribution, age, living arrangement, and
economic status, and in the caregivers’ gender and subjective
health status and the rate at which the caregiver was the
recipient’s spouse (Table 1). It should be noted that 10.3% of
caregivers did not live in the same household as the recipient. The
highest rate of living alone was observed among care recipients
with insufficient informal care levels (19.3%).

3.2. Factors associated with insufficient care levels

When insufficient care levels with sufficient levels were
compared, multivariate logistic regression analysis revealed that
recipients receiving insufficient informal care were less likely to be
male, more likely to be living alone, more likely to have a poor
economic status, and more likely to have a male caregiver and a
caregiver with poor subjective health status (Table 2). The higher
ZBI score was not associated with insufficient informal care levels
in univariate analysis OR (95%CI) = 1.01 (0.99-1.02).

3.3. Cox proportional hazard analysis for discontinuation of living at
home

Among the 1582 participants, 906 experienced at least one
event which led to the discontinuation of living at home during the
3-year study period. Among these 906 participants, 97 died at
home, 692 were admitted to an acute-treatment hospital, and 117
were institutionalized in long-term care facilities as the first event
causing a disturbance of stable living at home during the 3-year
follow-up. Of 692 participants who were admitted to a hospital,
318 died during their hospital stay.
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Table 2
Logistic regression analysis to identify the factors associated with insufficient
informal care levels (vs. sufficient).

Variables Multivariate”
OR 95%Cl
Care recipients
Men (vs. women) 0.55 0.31-0.96
Age (years) (continuous) 0.96 0.93-0.99

Living arrangement (vs. living with two or more)

Living alone 2.88 1.39-5.96
Living with one person 1.03 0.61-1.75
Economic status (vs. enough)
Moderate 1.40 0.78-2.53
Poor 7.80 3.32-18.30
Caregiver
Men (vs. women) 1.99 1.15-3.42
Age (years) (continuous) 1.00 0.98-1.02
Subjective health status (vs. excellent)
Moderate 0.77 0.44-1.37
Poor 10.31 5.53-19.21

“ All the listed variables which were p < 0.05 in univariate analysis were entered
into the analysis.

To identify the factors associated with the discontinuation of
living at home over the 3-year follow-up, Cox proportional hazard
models were conducted. Multivariate analysis using covariates
which were associated with the discontinuation of living at home
in univariate analysis revealed that the following characteristics
were associated with overall discontinuation of living at home:
male, older, lower ADL status, presence of cancer, higher ZBI score,
and moderate to insufficient informal care level (Table 3).

Table 3

3.4. Association between various types of events and levels of informal
care

To examine the associations between various types of events
which blocked the continuation of living at home during the 3-year
follow-up and the levels of informal care, Cox proportional hazard
models were used (Table 4). In crude models, compared with a
sufficient informal care level, insufficient informal care level was
associated with hospital admission, but not with institutionaliza-
tion and all-cause death during the 3-year follow-up. In the full-
adjusted models, insufficient informal care levels were strongly
associated with all-cause mortality, hospital admission, and
institutionalization in long-term care facilities during the 3-year
follow-up.

4. Discussion

In the present study we identified the factors associated with
events leading to the discontinuation of living at home, including
all-cause death, hospital admission, and long-term care placement,
for a 3-year period in community-dwelling disabled older people
using LTCI programs. The results suggested that the following
factors were identified as predictors of the discontinuation of living
at home in a multivariate model: for the care recipients, male
gender, lower ADL status, and the presence of cancer at baseline;
and for the caregivers, higher caregiver burden and an insufficient
level of informal care. The HR of insufficient informal care levels for
the discontinuation of living at home was comparable to that of the
presence of cancer.

In most of the prior studies, insufficient care levels (unmet care
needs) were defined as the absence or insufficiency of informal
(usually family caregiver) or formal (paid caregiver) assistance in
combination with ADL needs (Gaugler et al., 2005; Sands et al.,
2006). However, needs for personal assistance services are not only
for older people with difficulty in performing ADL tasks but also for

Cox proportional hazard analysis for discontinuation of living at home during 3-year follow-up.

Variables’ Univariate Multivariate®
Hazard ratio 95%Cl Hazard ratio 95%Cl
Care recipients
Men (vs. women) 1.21 1.05-1.38 1.26 1.04-1.53
Age (years) (continuous) 1.02 1.01-1.03 1.03 1.02-1.04
Basic ADL (continuous) 0.86 0.84-0.88 0.97 0.96-0.99
Presence of chronic diseases (vs. absence)
Congestive heart failure 1.29 1.03-1.63 1.05 0.79-1.40
Dementia 145 1.28-1.66 1.12 0.94-1.33
Cancer 1.66 1.33-2.06 1.72 1.34-2.22
Regular medical checkups (vs. absence) 1.34 1.17-1.54 1.11 0.93-1.32
Living arrangement (vs. living alone)
Living with one person 1.25 0.97-1.60 0.75 0.51-1.12
Living with two or more 1.40 1.10-1.78 0.89 0.62-1.29
Number of regular uses of seven services (continuous) 1.24 1.18-1.30 1.08 0.99-1.17
Caregiver
Men (vs. women) 0.92 0.79-1.07 1.04 0.84-1.29
Age (years) (continuous) 1.01 1.00-1.02 1.00 0.99-1.01
ZBI score (continuous) 1.01 1.01-1.02 1.01 1.01-1.02
Informal care level (vs. sufficient)
Moderate 1.06 0.93-1.22 1.19 1.01-1.42
Insufficient 132 1.05-1.67 1.65 1.15-2.36
Subjective health status (vs. excellent)
Moderate 1.39 1.21-1.61 1.19 0.98-1.43
Poor 1.57 1.28-1.93 1.12 0.84-1.50

" Listed are caregiver's gender and variables with p < 0.05 in univariate analysis.
2 All the listed variables were entered in the analysis.
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Table 4
Associations between various types of events and levels of informal care—Cox proportional hazard models.
Informal care level (vs. sufficient)
Moderate Insufficient
Hazard ratio 95%Cl Hazard ratio 95%Cl
All death
Unadjusted 0.85 0.69-1.04 1.10 0.78-1.54
Full-adjusted?® 1.06 0.81-1.37 1.98 1.17-3.34
Hospital admission
Unadjusted 1.07 0.92-1.26 1.38 1.07-1.79
Full-adjusted® 1.18 0.97-1.44 1.56 1.04-2.35
Institutionalization
Unadjusted 1.40 0.96-2.04 135 0.69-2.65
Full-adjusted® 1.46 0.94-2.27 2.93 1.25-6.86

2 Adjusted for care recipient’s gender, age, bADL score, the presence or absence of heart failure, dementia, and cancer, regular medical checkups, living arrangement,
number of service uses, and caregiver’s gender, age, the ZBI score, and subjective health status.
b Adjusted for care recipient’s gender, age, bADL score, the presence or absence of cancer, regular medical checkups, living arrangement, number of service uses, caregiver

relationship, and caregiver’s gender, age, the ZBI score, and subjective health status.

¢ Adjusted for care recipient’s gender, age, bADL score, the presence or absence of dementia, number of service uses, and the caregiver’s gender, age, ZBI score, and

subjective health status.

those with hearing or visual problems, cognitive impairment,
incontinence, falls, and behavioral symptoms with dementia
(Georges et al., 2008). Therefore, due to the difficulty of objectively
evaluating informal care levels provided by relatives, in this study
we used the subjective evaluation of informal care levels by
visiting nurses who often visited the clients’ homes, contacted the
recipients and their caregivers at home, and knew their care
environment well.

Although the accuracy and reliability of the subjective
evaluation was not evaluated in this study, there were more
family members living with care recipients, a lower rate of
dissatisfaction with the help provided by other relatives (data not
shown), and more caregivers who preferred to care for the patient
at home (data not shown) in the group with a sufficient informal
care level compared with those in the insufficient group.
Previously, using the same cohort, we reported that a lack of
medication assistance for community-dwelling disabled older
people among those needing medication support was associated
with a higher risk of hospitalization (Kuzuya et al., 2008). Among
participants who reported difficulty with self-medication
(n=1085), 497 (84.1%) of 591 participants with sufficient
informal care levels received medication assistance from care-
givers. On the other hand, 328 (79.0%) of 415 participants with
moderate informal care levels, and 45 (57.0%) of 79 with
insufficient informal care levels received medication assistance
from caregivers (p < 0.001, the chi-squared test). These results
indicate that this subjective evaluation by visiting nurses seems to
be closely related to the actual informal care level. It should be
noted that higher ZBI scores were not associated with insufficient
informal care levels in the present study, suggesting that caregiver
burden does not contribute to the care levels provided by the
caregivers.

We observed that poor levels of informal care were associated
with poor economic status. However, when economic status was
included in the multivariate model, poor informal care levels were
still a strong risk factor for the discontinuation of living at home for
community-dwelling elderly (data not shown). In addition, we
demonstrated that poor informal care levels were associated with
all-cause death, hospital admission, and long-term care placement
after adjusting for confounders. These associations persisted even
after adjusting for the number of uses of formal care under the LTCI
program.

A number of studies have demonstrated the association
between the following characteristics of caregivers and recipient
long-term care placement: higher burden (Yaffe et al.,, 2002),

nonspouse caregiver (Kesselring et al., 2001), and poor relationship
between caregiver and recipient (Spruytte et al., 2001). However,
only limited data are available on the effect of caregiver
characteristics and living arrangement on the adverse health
outcomes of care recipients, including hospital admission and
mortality. It has been demonstrated that care recipients whose
caregiver is a spouse have a significantly lower risk of mortality
(Temkin-Greener et al., 2004), and that living arrangement affects
the mortality of community-dwelling older people (Kandler et al.,
2007). It is possible that these factors may affect the association
between informal care levels and long-term care placement as well
as adverse health outcomes including all-cause death and
hospitalization in the present study. However, these associations
persisted even after adjusting for these parameters in our
multivariate models, suggesting that these confounders are not
a major reason for this association.

What makes our results particularly interesting is that the
participants used various community-based services under the
LTCI program to maintain stable living at home. The association
between caregiver care levels and poor outcomes with regard to
continuous living at home persisted even after adjustment for the
number of formal services used. In addition, the present study did
not reveal a beneficial effect of the number of regular uses of seven
community-based services or the number of uses of three major
services per month (data not shown) on stable living at home,
suggesting that informal community-based services were not able
to substitute for informal care.

This study has various limitations. The subjective evaluation of
informal care levels by visiting nurses may not be accurate or
reflect precise care levels. Because of the observational design of
the present study, differences in unmeasured factors, including the
severity of chronic diseases suffered by the recipients, the health
conditions of the caregivers during the study period not at baseline,
and the length of caregiving may account in part for the findings. In
addition, these findings may not be generalizable to other
populations, given that they may have been influenced by health
practices, a variety of social and economic factors, ethnic attitudes
about caring for very old people, and cost.

5. Conclusions

The results suggest that informal caregiving is an important
factor not only in the prevention of long-term care placement but
also in the prevention of adverse health outcomes including
hospital admission and all-cause death in a population of disabled
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older people using various community-based services under the
LTCI program. Family members and friends provided care for the
majority of older patients in need, even providing nursing and
personal care, which require skills on the part of the caregiver.
Informal caregiving has an incremental positive effect on the
health of care recipients. Although there is some evidence that
caregiver training intervention appeared to be effective in
improving the psychological health and quality of life of caregivers
(Hepburn et al., 2001; Belle et al., 2006), it is not apparent that the
caregiver training intervention has any positive effect on stable
living at home for disabled community-dwelling older people.
Future interventions for family caregivers should focus not only on
caregiver health but also on stable living at home for disabled
community-dwelling older people by providing adequate help to
meet care recipients’ needs.
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FACTORS ASSOCIATED WITH NONADHERENCE TO
MEDICATION IN COMMUNITY-DWELLING
DISABLED OLDER ADULTS IN JAPAN

To the Editor: Nonadherence to drug therapy is a serious
problem for older people, because adherence to medication
is essential for obtaining the optimal therapeutic effects of
medication.!™ Although numerous studies have identified
the factors related to nonadherence to drug therapy, only
limited studies have taken a wider perspective, focusing on
adherence in older community-dwelling disabled adults and
on factors affecting adherence.>*¢ The aim of this study was
to identify the factors associated with nonadherence to drug
therapy in older community-dwelling disabled adults.

The present study used baseline data on participants in
the Nagoya Longitudinal Study for Frail Elderly.*”-® The
study population consisted of 1,722 older community-
dwelling disabled adults (611 men, 1,161 women; mean age
80.3 £ 7.6, range 65-104) and 1,502 caregivers (375 men,
1127 women; mean age 64.1 &+ 12.6, range 31-93). The
baseline data included the recipients’ demographic charac-
teristics, activities of daily living (ADLs), depressive symp-
toms as assessed using the short version of the Geriatric
Depression Scale (GDS-15), physician-diagnosed chronic
conditions, living arrangement, number of prescribed med-
ications, and self-reported difficulty with self-medication
management, which was assessed as previously described.*
The participants or family were also asked whether they
were receiving any assistance for taking medication or
medication management from others. The participants
were divided into two groups: no difficulty with self-med-
ication management, and difficulty with self-medication
management. Data were also obtained from caregivers
concerning their own personal demographic characteristics,
their subjective health status, and burden as assessed ac-
cording to the Zarit Burden Interview. The adherence rate
to the prescribed medication was defined as the total num-
ber of pills taken divided by the total number of prescribed
pills as assessed by the self-reported average medication
adherence during 1 month. It was decided to use self-re-
porting rather than other forms of adherence measurements
because they are prohibitively expensive and cumbersome,
and there is little evidence that they are superior to self-
report instruments.’»’ Nonadherence was defined as less
than 80% of the adherence rate. Univariate and multi-
variate logistic regression were used to determine which
characteristics of the disabled older adult or caregiver pre-
dicted nonadherence to prescribed medication.

Of 1,772 participants, 223 (12.6%) were categorized
as nonadherent. Univariate logistic analysis demonstrated
that participants living alone (vs living with someone, odds
ratio (OR) =1.43, 95% confidence interval (CI)=1.04-
1.96), with depression (GDS-15 > 11 vs <5, OR=1.61,
95% CI=1.03-2.53), and with dementia (vs its absence,
OR = 1.47,95% CI = 1.10-1.96) and participants who had
difficulty with self-medication management (vs no difficulty
with self-medication, OR=1.69, 95% CI=1.24-2.30)
were more likely to be nonadherent. Multivariate analysis
(Table 1, Model 1) showed that medication nonadherence
was associated with participants living alone, having de-
pression, and having difficulty with self-medication. When
participants who had difficulty with self-medication were
divided as to the absence or presence of assistance (Model
2), nonadherence was associated with participants living
alone, participants with depression, the presence of demen-
tia, participants who had difficulty with self-medication but
had no assistance, and participants with assistance. For
participants who had difficulty with self-medication and
had assistance, none of the variables of care recipients were
associated with nonadherence in univariate analysis. Multi-
variate analysis revealed that a male caregiver and poor
subjective health status of the caregiver were likely to result
in nonadherence in participants having assistance.

In the present study, it was observed that participants
who had difficulty with self-medication management had a
high risk of nonadherence to medication. In particular, par-
ticipants needing support but who did not have any, had a
OR of nonadherence 3.2 times as high as those who had no
difficulty with self-medication management, suggesting that
medication management assessment is needed to determine
which older people are at risk of medication management
problems and to minimize adverse events attributable to
poor medication adherence. Participants receiving medica-
tion management assistance had an OR of medication non-
adherence 1.64 times as high as participants who had no
difficulty with self-medication management. These results
may imply that families or relatives living with disabled
older patients may not always give appropriate assistance
for medication management. A male caregiver and subjec-
tive poor health status of the caregiver were associated with
recipient nonadherence to prescribed medication, suggest-
ing that caregivers with those characteristics may tend to
provide inadequate levels of assistance for medication or
that neglectful behavior by caregivers may be involved in
this association.

In conclusion, the results suggest that, in older com-
munity-dwelling disabled adults, the lack of medication
assistance for those needing medication support was
associated with a higher risk of nonadherence, although
even those receiving assistance had a higher risk of nonad-
herence than those with no difficulty with self-medication
management.

Masafumi Kuzuya, MD, PhD

Hiromi Enoki, PhD

Sachiko Izawa, PhD

Jun Hasegawa, MD

Department of Geriatrics

Nagoya University Graduate School of Medicine
Nagoya, Japan
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Table 1. Logistic Regression Analysis for Nonadherence

Odds Ratio (95% Confidence Interval)

Multivariate™

Characteristic Model 17

Model 2! Multivariate for Those Having Assistance®

Care recipient characteristics

Men (vs women)

Age (continuous variable)

Living alone (vs living with someong)

GDS-15 (range 0-15) (vs score 0-5)
6-10
> 11

Presence of dementia (vs absence)

0.86 (0.61-1.23)
0.99 (0.97-1.02)
2.00 (1.35-2.95)

1.22 (0.85-1.77)
1.61 (1.02-2.53)
1.34 (0.91-1.97)

0.89 (0.62-1.28) f=
0.99 (0.97-1.02) —
1.94 (1.31-2.86) 1.38 (0.59-3.25)

1.25 (0.86-1.81) —
1.68 (1.06-2.66) i
1.56 (1.04-2.36) s

Medication management (vs self medication)

Difficulty with self-medication 2.04 (1.37-3.05)
Absence of assistance —
Presence of assistance —

Caregiver characteristics
Men (vs women) = —
Age (continuous variable) — —
Subjective health status (vs good to excellent)
Fair - —
Poor — —

3.20 (1.92-5.34) -
1.64 (1.05-2.54) —

1.90 (1.18-3.06)
1.00 (0.98-1.02)

0.90 (0.54-1.49)
2.09 (1.11-3.94)

*The covariates included in the multivariate analysis were variables associated with nonadherence with P<.03 in univariate analysis. Activity of daily living
score, presence of comorbid diseases (ischemic heart disease, congestive heart failure, cerebrovascular disease, diabetes mellitus, cancer, or hypertension), number
of medication, and regular medical examination were not associated with nonadherence in univariate analysis. All analyses were performed using SPSS version
17.0 (SPSS, Inc., Chicago, IL).

"Model 1 includes sex, age, living alone (vs living with someone), 15-item Geriatric Depression Scale (GDS-135) categories, presence of dementia (vs absence), and
difficulty with self-medication (vs no difficulty).

*Model 2 includes sex, age, living alone (vs living with someone), GDS-15 categories, presence of dementia (vs absence), and absence or presence of medication
assistance (vs no difficulty).

SLogistic regression analysis was conducted to identify the predictor of the risk of nonadherence in 929 participants who had difficulty with self-medication and
had assistance. The covariates included in the multivariate analysis were variables associated with nonadherence with P<.035 in univariate analysis. None of the
variables of care recipients, including sex, age, comorbidity, depressive status, and number of prescribed medications, were associated with nonadherence in
univariate analysis. The relationship to care recipient (spouse vs nonspouse) and the Zarit Burden Interview score were not associated with nonadherence in

univariate analysis.
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Factors influencing death
at home in terminally ill
cancer patients

Shunsuke Nakamura,! Masafumi Kuzuya,? Yoshimasa Funaki,’ Wataru Matsui'
and Naoki Ishiguro'?

Departments of 'Home Care Management, *Geriatrics and *Orthopedics, Nagoya University Graduate
School of Medicine, Nagoya University School of Medicine, Nagoya, Japan

Aim: The purpose of this study is to investigate factors affecting terminally ill cancer
patients dying at home.

Material: Ninety-two terminally ill cancer patients who were receiving home medical
care services and died between April 2005 and December 2006 were included in the study.
The data included patients’ and caregivers’ demographic characteristics, disease-related
information, place of death, and status of home care support. To identify the factors
predicting the place of death, multivariate logistic regression analyses were performed.

Results: Patients of families who had no preference regarding the place of death or a
preference for death at home were more likely to die at home (vs preference for hospital
death, odds ratio = 5.87, 95% confidence interval = 1.02-36.53; odds ratio = 90.35, 95%
confidence interval = 8.15-1001.51, respectively) after adjusting for potential confounders.
Meanwhile, if the patient’s family preferred that the patient not die at home, the patient’s
place of death was not at his/her home irrespective of his/her preference.

Conclusion: The results suggested the stronger involvement of families’ preferences
regarding the patients’ place of death over patients” own preferences. Therefore, factors
affecting families’ preferences need to be clarified for the dissemination of death at home
for terminally ill cancer patients. Geriatr Gerontol Int 2010; 10: 154-160.

Keywords: death at home, factors, home medical care services, Japan, place of death,
terminally ill cancer.

Introduction Germany, Switzerland and France.”® In Britain in par-
ticular, the proportion of patients who died at home has
For many years, various attempts have been made  decreased from 27% in 1994 to 22% in 2003.>"
worldwide to provide optimal home care for terminally An opinion poll clarified that approximately two-
ill cancer patients who prefer to die at home." However, thirds of Japanese patients diagnosed with the final
according to the report on palliative care issued by the stage of cancer preferred to receive medical treatments
World Health Organization (WHO) in 2004, many of at home."" A similar trend is also observed in other
the patients who expressed their wishes of dying at ~ countries.**"*"® The Japanese Ministry of Health, Labor
home actually died in hospitals in Britain, the USA, and Welfare initiated a Long-Term Care Insurance
(LTCI) program in 2000," in which people requiring
Accepted: for publication 9 September 2009. health care can receive home care services. In 2006, the

services offered in this program were extended to ter-

minally ill cancer patients. Moreover, with an aim to
Home Care Management, Nagoya University Graduate School Y P. . . ..
of Medicine, Nagoya University School of Medicine, 65 enhance home medical care, the designation of clinics

Tsuruma-cho, Showa-ku, Nagoya 466-8550, Japan. Email: supporting home care, which are required to provide
shunsuke2001@pop16.0dn.ne.jp round the clock home visiting medical care in
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cooperation with local home nursing stations was com-
menced. These series of movements toward the promo-
tion of home care led to an emergence of group practice
that only provides home visiting medical care without
outpatient-based services. Despite an overt policy of
the government to shift from institutional care to home
care, the proportion of patients who died at home in
Japan still remained approximately 12% in 2005, which
is lower than that in Western countries,’¥'8'® and even
has a trend of gradual decline in recent years.

It is very natural for terminally ill cancer patients to
wish to spend the last period of life in their own homes,
where they can be themselves rather than being patients
to receive care. However, many patients who wish to die
at home are in fact hospitalized during the terminal
stages and end up dying at the hospital. Other than
patients’ wishes of dying at home, there are other factors
that may influence decisions as to whether or not
patients can go home. Among the possible factors, con-
ditions related to the patient’s family or caregivers, by
which patients’ wishes themselves could be influenced,
might be of particular significance. Also, environmental
factors such as locations, accessibility to nearby home
care clinics or hospitals if necessary, quality of the ser-
vices provided and so on might have some influences on
dying at home. Although several studies have investi-
gated whether the places where patients die are the same
as those where they wish to die, few studies have
addressed the question of which factors can be requi-
sites for terminally ill cancer patients to be able die at
home if they wish.?**' The purpose of this study is to
investigate factors affecting terminally ill cancer patients
to die at home, thereby to suggest possible rooms for
improvement under the existing home care system in
order to meet the needs of the patients.

Methods

Study design and subjects

This study consisted of a retrospective analysis of a total
of 92 patients with a diagnosis of terminal stage cancer,
who resided in Nagoya, an urban area of Japan with a
population over 2 million, and had died between April
2005 and December 2006. All patients living at home
were receiving various home care services through
Mitsuba Home Care Clinic and from home visit nursing
stations. The Mitsuba Home Care Clinic is a private
clinic running a group practice of four full-time doctors
specializing in offering home medical care on a round-
the-clock basis within the city of Nagoya. All patients
are assigned to one of the four doctors as an attending
physician, who performs regular home visits. In case
of emergency or upon patients’ request, the clinic is
prepared to offer irregular home visits by one of the
four doctors on a shift. Informed consent for the

© 2009 Japan Geriatrics Society

participation in this survey was obtained verbally from
the patients and caregivers.

Data collection

The four doctors visited patients’” homes and collected
data from standardized interviews with patients or their
surrogates, from caregivers and from visiting nurse
records. The data, which were recorded on an electronic
chart, included patients’ and caregivers’ demographic
characteristics, the period between the doctor’s first
visit and the patient’s death, living arrangements, the
presence or absence of notification about diagnosis/
prognosis of advanced malignancy to the patient,
patient’s or family's preference for the place of death,
the primary caregiver’s relationship to the patient, the
presence or absence of other family caregivers to assist
the primary family caregiver, administration of mor-
phine, oxycodone or fentanyl, i.v. hyperalimentation,
and number of home visits per week by the family phy-
sician or the home care nurse.

Analytical methods

To examine the differences between patients who died
at home and at hospitals, the x>-test or Student’s t-test
was used for independent variables or continuous vari-
ables, respectively. To identify the predictors for death
at home, a logistic regression analysis was performed.
Multivariate analysis was performed when a significant
difference was observed in the univariate analysis. In
the multivariate analysis, the following three models
were employed: (i) model 1 that was designed based on
patient characteristics; (ii) model 2 that was designed
based on family characteristics; and (jii) model 3 that
was designed based on the integration of models 1 and
2. The risk of a variable was expressed as an odds ratio
(OR) with a corresponding 95% confidence interval
(CI). The analysis was performed using the statistical
software SPSS ver. 11.0.% Probability values of 0.05 or
less were considered statistically significant.

Results

Table 1 lists the characteristics of terminally ill cancer
patients who died at home and at hospitals. Results of
the x*-test and Student’s t-test revealed a significant
difference in the following items: (i} whether the patient
preferred to die at home; (i) whether the patient’s family
preferred the patient to die at home; (iii) the frequency
of home visits by the family physician; and (iv) the
frequency of home visits by the home care nurse.

In order to identify the factors influencing the place
of death of the patients, a logistic regression analysis
was performed. As shown in Table 2, the unadjusted
univariate analysis suggested that a higher probability of
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Table 1 Characteristics of terminally ill cancer patients who died at home and hospital

Variable No. of patients
Death at Death at P-value
home Hospital

Patient demographics and clinical variables

Age (mean * SD) 748+103  72.9+10.6 0.42

Sex (male/female) 29/31 18/14 0.68

Period between the doctor’s first visit and the patient’s death (days) 49.5+£52.5 69.7 + 82.7 0.26
(mean + SD)

Period (<27 days/>27 days between the first visit and death) 28/32 18/14 0.38

Type of cancer (gastrointestinal tract/lung/liver/gallbladder/pancreas/ 25/10/9/16 11/8/6/7 0.71
others)

Living with family (yes/no) 58/2 28/4 0.09

Notification of actual diagnosis/prognosis of advanced malignancy to 39/21 14/18 0.50
the patient (yes/no)

Patient’s preference for the place of death (hospital/neither of them/ 5/22/33 13/15/4 <0.0001
home)

Family caregiver’s status and role

Family’s preference for the place of death (hospital/neither of them/ 6/17/36 21/711 <0.0001
home)

Primary caregiver’s relationship to the patient (spouse/children/others) 26/27/6 14/12/3 0.75

Primary caregiver’s sex (male/female) 9/50 10/19 0.04

Other family caregivers who assist the primary family caregiver (yes/no)  32/27 7/22 0.03

Health care system and support

Administration of morphine, oxycodone or fentanyl (yes/no) 29/31 16/16 0.88

Administration of i.v. hyperalimentation (yes/no) 12/48 22/10 0.23

No. of home visits per week by the family physician (mean + SD) 34+1.38 26£2.2 0.64

No. of home visits per week by the home care nurse (mean + SD) 34145 1.9+£2.0 0.07

No. of home visits by the family physician (<2.6 times per week/>2.6 24/36 22/10 0.01
times)

No. of home visits by the home care nurse (<2.3 times per week/22.3 25/35 21/11 0.03

times)

The Student’s r-test was employed for continuous variables and the y*-test was employed for independent variables. SD,

standard deviation.

home death was associated with no preference regard-
ing the place of death (vs preference for hospital death,
OR=15.72, 95% CI=1.73-18.97), strong preference
for home death (vs preference for hospital death,
OR =14.30, 95% CI=3.25-62.93), no family prefer-
ence regarding the patient’s place of death (vs family
preference for hospital death, OR=8.50, 95%
Cl = 2.40-30.09), family preference for home death (vs
family preference for hospital death, OR = 125.90, 95%
CI=14.18-1119.04), female caregivers (vs male caregiv-
ers, OR = 2.92, 95% CI = 1.03-8.31), presence of other
family caregivers (vs absence of other family caregivers,
OR =3.73, 95% CI = 1.38-10.05), frequent home visits
(average 22.7/week by the family physician vs <2.7,
OR=3.30, 95% CI=1.33-8.19), and frequent home
visits (average >2.4/week) by the home care nurse (vs
<2.4, OR=2.67, 95% CI = 1.10-6.53).

In the logistic regression analysis, when a significant
difference was observed in the univariate analysis, a
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multivariate analysis was performed using the three
above-mentioned models. Using model 1, which was
composed of patient characteristics, the following
results were obtained. Patients with no preference
regarding the place of death or a preference for home
death were more likely to die at home (vs preference
for hospital death, OR=15.12, 95% CI=1.37-19.14,
OR =16.53, 95% CI = 3.30-82.73, respectively). Using
model 2, which focused on the characteristics of the
family, we found that patients of families with no pref-
erence regarding the place of death or a preference
for home death were more likely to die at home (vs
family preference for hospital death, OR=38.04,
95% Cl=2.08-31.08, OR=136.57, 95% CI=18.84-
1347.51, respectively). The analysis of model 3, which
was a combination of model 1 and model 2, found
that the preference of the family was strongly associated
with the place of death; patients of families with no
preference regarding the place of death or a preference

© 2009 Japan Geriatrics Society
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Table2 Logistic regression analysis of terminally ill cancer patients in connection with the place of death

Variable Univariate Multivariate
Model 1 (patient)  Model 2 (family) Model 3 (integration)
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Patient’s age (years) 1.00 (0.36-2.77) 1.02 (0.97-1.07) 1.00 (0.93-1.07)
Patient’s sex (female, 0.83(0.35-1.97) 0.99 (0.35-2.84) 1.30 (0.24-6.93)
male = reference)
Period (227 days, 1.47 (0.62-3.48)

<27 days = reference)t
Type of cancer (gastrointestinal = reference)

Lung 0.55 (0.17-1.77}

Liver/gallbladder/ 0.66 (0.19-2.31)
pancreas

Others 1.01 (0.32-3.13)

Stay with family (yes, 4.14 (0.72-23.99)
no = reference)

Notification to the 0.73 (0.29-1.85)

patient (yes,
no = reference)*
Patient's preference (hospital = reference)’

Neither of them 5.72 (1.73-18.97) 5.12 (1.37-19.14) 2.18 (0.26-18.10)
Home 14.30 (3.25-62.93)  16.53 (3.30-82.73) 6.52 (0.79-53.66)
Family’s preference (hospital = reference)l!

Neither of them 8.50 (2.40-30.09) 8.04 (2.08-31.08)  5.87 (1.02-36.53)
Home 125.9 (14.2-1119.0) 136.6 (13.8-1347.5) 90.4 (8.2-1001.5)
Primary caregiver’s 2.92(1.03-8.31) 2.40(0.47-12.27)  2.64 (0.34-20.21)

sex (female,
male = reference)
Caregiver's relationship (spouse = reference)

children** 1.21 (0.47-3.10) 0.61 (0.15-2.54) 0.76 (0.12-4.81)
Others 1.08 (0.23-4.98) 1.50(0.20-11.07)  1.44 (0.16-12.97)
Other family caregiver 3.73 (1.38-10.05) 3.03 (0.79-11.68) 2.87 (0.66-12.47)
(presence, absence =
reference)
Narcotic drugs (yes, 0.94 (0.39-2.21)
no = reference)tt
Intravenous 0.55 (0.21-1.46)

hyperalimentation (yes,
no = reference)®

Family physician 3.30(1.33-8.19) 2.23 (0.79-6.26) 1.36 (0.33-5.61)
visit (22.6 times,
<2.6 = reference)’s

Home care nurse 2.67 (1.10-6.53) 2.78 (0.97-7.91) 1.19 (0.26-5.57)
visit (2.3 times,
<2.3 = reference)?

¥The period between the doctor’s first visit and the patient's death (days). ¥Notification of actual diagnosis/prognosis of
advanced malignancy to the patient. Patient’s preference for the place of death. IFamily’s preference for the place of death.
#*Qther family caregivers who assist the primary family caregiver. Administration of morphine, oxycodone, or fentanyl.
#Administration of i.v. hyperalimentation. ¥No. of home visits per week by the family physician. 'No. of home visits per week
by the home care nurse. CI, confidence interval; OR, odds ratio.

for home death were more likely to die at home Next, logistic regression analyses were performed
(vs preference for hospital death, OR=15.87, 95% after excluding the variables that were strongly associ-
CI=1.02-36.53, OR=90.35, 95% CI=8.15-1001.51, ated with home death, patient and family preference for
respectively) after adjusting for potential confounders. place of death. As shown in Table 3, model 1 and model
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Table 3 Logistic regression analysis of terminally ill cancer patients in connection with the place of death

Variable

Multivariate

Model 1 (patient)

OR (95% CI)

Model 2 (family) Model 3 (integration)

OR (95% CI)

OR (95% CI)

Patient age (years)
Patient sex (female, male = reference)
Primary caregiver’s sex (female, male = reference)

1.01 (0.96-1.06)
0.96 (0.37-2.47)
2.03 (0.67-6.11)

Caregiver’s relationship to the patient (spouse = reference)

Childrent

Others

Other family caregiver (presence, absence = reference)
Family physician (2.6 times, <2.6 = reference)*
Home care nurse (2.3 times, <2.3 = reference)’

3.72 (1.15-9.29)
2.83 (1.09-7.31)
2.25 (0.88-5.74)

1.82 (0.50-6.61)

1.28 (0.43-3.87)
0.80 (0.24-2.67)
3.09 (1.02-9.32)

0.97 (0.94-1.06)
1.24 (0.35-4.34)

1.26 (0.33-4.83)
0.74 (0.18-3.04)

2.70 (0.95-7.70)
2.13 (0.74-6.12)

TOther family caregivers who assist the primary family caregiver. ¥No. of home visits per week by the family physician. SNo. of
home visits per week by the home care nurse. CI, confidence interval; OR, odds ratio.

2 identified frequent home visits by the family physician
and the presence of other family caregivers as the vari-
ables associated with home death. The full adjustment
in model 3 demonstrated that patients who had other
family caregivers were more likely to die at home
(OR=3.09, 95% CI =1.02-9.32).

Discussion

Analysis of the results

The ratio of deaths at home obtained in this study was
65% higher than that obtained in a previous study.?
The higher rate of death at home in the present study
may be due to the fact that the data was collected in a
practice that only provides home care. In this study,
various factors that affect the place of death were clari-
fied by analyzing the data collected from a single home
care clinic located in an urban area. We observed that
among the patients who died at home, those who lived
with family caregivers and had very frequent home visits
by the family physician were greater in number than
those who lived without family caregivers and had fewer
visits by the family physician. This suggests that the
place of death is not simply determined by the patient’s
and/or family’s wishes but can be determined by other
factors such as social background or service provisions
for home care. Regarding the influence of preference on
the place of death, our results suggest stronger influence
of the family’s preferences over the patient’s own pref-
erences. However, there is a possibility that the patient’s
own preferences themselves might be influenced by the
family’s preferences if the priority of the patient’s wish is
thought not to cause any nuisance to his/her family.
Although the factors associated with the patient’s and
the family’s wish regarding the place of death were so
influential that they may relatively weaken the influ-
ences of other factors, their wish might also be deter-
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mined by many other confounding factors as suggested.
Therefore, we performed a logistic regression analysis,
excluding the patients’ and families” preferences regard-
ing the place of death. The result of the logistic regres-
sion analysis demonstrated that frequent visits by family
physicians and the existence of other family caregivers
appear to be significantly associated with patients” death
at home relative to frequent visits by home care nurses.
What this result implies is that more patients may be
able to fulfill their wishes of dying at home if frequent
on-demand visits by family physicians with support
from complementary family caregivers are available.
Whilst almost all home care nursing services are pro-
vided by a group, which enables them to provide round-
the-clock visiting services, the majority of family
practitioners in Japan maintain solo practices, which
makes it difficult for them to provide such seamless
home medical care and meet patients’ needs. Although
many home care medical services are provided in coop-
eration with home care nursing services, most of which
are able to receive calls anytime or visit patients’ homes
whenever necessary, there still exists obstacles for the
implementation of seamless cooperation partly because
they are in many cases operated by different running
bodies. In order to respond well to patients’ needs as
suggested from the present results, much improvement
in the quality of service provisions is urgently required.

Comparison with other studies

In a previous systematic review, 17 factors were identi-
fied as influencing the place of death in terminally ill
cancer patients.” The following factors were associated
with a lesser probability of death at home: (i) non-solid
cancers such as leukemia and myeloma; (i) being of an
ethnic minority; (iii) availability of beds in hospitals; (iv)
residence in an area with easy accessibility to medical
treatment; and (v) previous hospitalization. On the
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contrary, the following factors were associated with a
higher probability of death at home: (i) a long clinical
history; (ii) a decrease in physical function; (iii) excellent
social circumstances; (iv) a patient’s preference to die at
home; (v} a family’s strong preference that the patient
die at home; (vi) use of visiting care services; (vii) use of
visiting care services available 24 h in case of emergency;
(viii) residence in rural areas; (ix) staying with relatives;
(x) receiving family support; (xi) being married; and (xii)
a tradition of home being the place of death. Another
study suggested the importance of caregivers’ satisfac-
tion with home medical care for patients to be able to
die at home >

Many of the patients who participated in this study
died at home despite the fact that they were urban
residents who had relatively easier access to hospitals in
case of emergency. Likewise, the convenience of what
the patients and their families had benefited from by
easy access to home medical care services provided by
an urban-based group practice may lie behind the
higher rate of death at home observed in the present
study. Among the patients who died at home, none of
them had non-solid cancer such as leukemia and
myeloma, which is in keeping with a previous report.?-*
In the present study, the following factors were associ-
ated with a higher probability of death at home*?: (i)
patient’s wish; (i) family’s wish; (jii) use of visiting care
services; (iv) use of visiting care services available 24 h
in case of emergency; and (v) staying with relatives.
However, unlike previous studies,”?* the association
of these factors with death at home did not persist
except for the family’s wish in the multivariate analysis.

Limitations of study and future directions

The data used in this study were collected from a single
clinic with a group practice providing only home care.
Although such a type of practice is recently emerging
due to increased demand, particularly in urban areas, it
is not yet a common type of medical practice overall.
Therefore, the results obtained cannot necessarily be
generalized in other clinical settings given the unique-
ness of services this clinic was able to offer. Because the
information obtained in this study relied largely upon
the interviews of patients or their family caregivers made
by the physicians who were directly engaged in the care
provided, data related to the responses of the inter-
viewees can be biased, given possible considerations of
the respondents to not offend their attending physi-
cians. Also, the low rate of notification of diagnosis/
prognosis to the patients can raise a question about the
validity regarding what the patients had expressed as
their true preferences. Other than the variables we
adopted in this study, there was a lot of other informa-
tion that we did not collect such as patients’ activities of
daily living, physical symptoms, mental status, com-
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petence to express themselves, relationship to nurses/
doctors, social environment and caregivers’ age and
health condition®??® which might have influenced the
results. In the present study, the possible change in the
family’s preference regarding the place of the patient’s
death from the first visit until the patient’s death was not
addressed.

It is desirable for a patient to die at a place of his/her
preference. However, the present situation surrounding
home care service provisions does not necessarily fulfill
patients’ wishes of dying at home if they do not exist.
The results of the present study suggest a strong
involvement of family preference in the very important
decision-making process related to patient’s autonomy.
Under the current family environment where only a
limited source of informal care can be expected, the
significance of improving home care services in order
for patients to be able to die at home was confirmed in
this study. Further investigations to clarify factors that
would determine or influence family preference in
choosing place of death for the patient are strongly
desired.
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