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Abstract

Objectives: The aim of this study is to clarify the actual experiences and preferences of the bereaved family for
the care of their deceased family member.

Methods: At 95 palliative care units in Japan, a cross-sectional nationwide survey of the bereaved families of
cancer patients was performed in 2007.

Results: Of the 670 questionnaires sent to bereaved families, 492 were returned (response rate of 76%). The
overall requirement to improve the end-of-life care was rated as follows: improvement needed (42.7%) and no
improvement needed (58%). In total, 9.4% of the families reported that they experienced problems with the
deceased body after leaving the hospital, including a change in the facial appearance (8.5%), stains on the body
(8%), and an odor emanating from the body (4%). Regarding the preferences for treatment procedures, over half
the families preferred not to have traditional procedures performed in which the deceased’s hands are joined
with a band, the jaws are tied with a band around the face to close the mouth, and the body is wrapped in a
sheet. The most preferable treatment procedure was to have makeup applied lightly and moderately. Main-
taining the appearance of the deceased body was related to the overall care evaluation of end-of-life care.
Conclusions: As the preferences for the care of deceased bodies are changing, end-of-life care needs to be

improved with respect to culture, religious views, and the wishes of the patient and their family.

Introduction

N JAPAN, approximately 1 million people die per year. In

2003, the main causes of death due to disease were neo-
plasms (30.5%), heart disease (15.7%), and stroke (13.0%).
Patient death at hospitals reached over 80% in 2003, and of
these over 90% were patients with cancer.! This fact indicates
that many patients and their families experience death at
hospitals in Japan. The same tendency was reported in the
United States, the United Kingdom, and Canada.*™*

. As the number of deaths in hospital is increasing, the care
for the deceased patient, called “last offices” in United King-
dom and Australia,*” has been developed and has spread
widely to Japanese hospitals.®? Several texts describe both the
respectful administration and associated practical procedures
of care by nurses after the death of the patient.! The care of

the deceased body could be stressful particularly if the patient
died from an infectious disease.*® In Japan, nursing textbooks
and postgraduate education address the care for the deceased
patient with regard to both clinical procedures and Japanese
rituals.®? Indeed, Japanese nurses have taken a major role in
the care of the patient’s body after death. Some Japanese ex-
perts have stressed the potential role of the care of a deceased
body from a bereavement and mourning point of view for the
lost patient.”

After the confirmation of the patient’s death by the doctor,
nurses usually clean up, dress, apply make-up, and maintain
the deceased body and face, sometimes before learning any
family preferences. These procedures also include Japanese
rituals (Table 1). The care of the deceased body is, thus, con-
sidered as the end-of-life care and the beginning of the funeral
preparation. In recent times, the bereaved family often entrust
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TABLE 1. THE MEANING OF TRADITIONAL PROCEDURES FOR THE DECEASED BODY IN JAPAN

Traditional procedures

Ritual meaning

Practical meaning

The deceased’s hands are joined with a band

The orifices are blocked with cotton

The jaws are tied with a band around the face
to close the mouth
The face is covered with a piece of white cloth

To prevent the deceased body
from moving as a result of
- being possessed by evil spirits
To prevent evil spirits entering
the deceased body through the
mouth
N/A

Same meaning as ‘the orifices are
blocked with cotton’
N/A

To prevent the arms from
dropping from the stretcher
during transport

To prevent the body and clothes
of the deceased from soiling
from vomit and secretions

To maintain the facial
appearance

To avoid the attention of others

To avoid the attention of others

The deceased body is wrapped in a white
sheet

when transporting the

N/A, not available.

a funeral director to coordinate the funeral. They can organize
everything from transferring the body from the hospital to
the wake (almost same meaning to vigil), the funeral hall
arrangements, and conducting the funeral itself. If there is
enough room at home for the wake and the funeral ceremony
for the viewing, either the family members or a funeral di-
rector can take the deceased to the family’s own home.

The principal religions in Japan are Buddhism, Shinto, and
Christianity. Statistics show that only a minority of Japanese
people are deeply devoted to a specific religion.'* Most fu-
nerals are Buddhist despite the fact most Japanese are non-
believers. Buddhist funeral ceremonies include a wake on the
first night after death, a funeral ceremony usually on the day
after the wake, cremation of the deceased immediately after a
funeral ceremony, a burial in a family grave around 49 days
after cremation, and a periodic memorial service. The Bud-
dhist priest chants a section from a sutra during the ceremony
while incense is offered. Worldwide, Buddhist funerals are
quite different from Japanese Buddhist funerals due to the
influence of ethnicity and the rituals of different countries
(e.g., Tibet, Thai, Bhutan, Myanmar, China, and Sri Lanka).
Additionally, the treatment of the deceased body in Japan is
influenced by the various religions including Buddhist and
Shinto as well as traditional rituals. Thus, modern Japanese
funerals and the treatment of the deceased body may be un-
ique to the Japanese.

Although the care of the deceased body is a widespread
practice as part of the end-of-life care at both palliative care
units and general hospitals in Japan, there has been no sys-
tematic research from the perspective of the bereaved family.
Thus, the aim of this study is to clarify (1) the actual experi-
ences of and (2) the preferences of the bereaved family for the
care of their deceased family member.

Methods
Subjects

These data were part of a large cross-sectional anonymous
nationwide survey of the bereaved families of cancer patients
called the Japan Hospice and Palliative care Evaluation study
(J-HOPE study).®

Inclusion criteria for survey participants were: (1) the pa-
tient died at a palliative care unit, (2) the deceased patient was
aged 20 years or more, and (3) the bereaved family member

deceased through the hospital

was aged 20 years or more. Exclusion criteria for the survey
were: could not identify the bereaved family member’s
address, the participant was incapable of replying to a self-
questionnaire and the participant would have suffered
serious psychological -distress as determined by a primary
physician. The final criterion was adopted to comply with
ethical standards. Since a primary physician at a palliative care
unit in Japan generally attends to the patient and their family
almost daily, they would be able to identify families who
would suffer a serious psychological impact from this survey.
No formal criteria or psychiatric screening were applied.

We conducted a cross-sectional questionnaire survey in
June 2007, and again in August 2007 to any nonresponding
families. In this survey, we selected 670 respondents who died
from November 2004 to October 2006 at 95 palliative care
units in random order. Five palliative care units were ex-
cluded as they provided specific care based on the Chris-
tianity religion. The institutional ethics review board of each
participating institution approved the ethical and scientific
validity of this study.

Questionnaire

A questionnaire was developed as there was a lack of a
similar survey on the subject. We initially pooled items from a
systematic literature review* ! and several multidisciplinary
focus-group discussions. Subsequently, an expert panel con-
sisting of 10 palliative care specialists categorized the items. The
face validity was confirmed by a pilot test and an external re-
view by 12 palliative care specialists not involved in this study.

To confirm their intention to participate, families agreed to
respond by checking the box in the front page of the ques-
tionnaire. The families reported their demographic charac-
teristics, age, gender, and the relationship to the patient and
the time interval from patient death to the study.

The questionnaire examined whether end-of-life care needed
to be improved, the problems experienced with the deceased
body, and the preferences for treatment procedures of the
bereaved body. First, the question whether improvement was
required for hospital care was evaluated by the answer to,
“How much improvement do you think is required for the
end-of-life care that you received at the palliative care unit?”
The answer was rated on a 4-point scale: 1, no need for im-
provement; 2, need for some improvement; 3, need for con-
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siderable improvement; and 4, need for much improvement.
Second, problems with the deceased body as experienced by
the bereaved family were evaluated by the response to, “Did
you experience problems with the patient’s deceased body
after leaving the hospital?” The families who reported prob-
lems with the deceased body were further requested to report
on the actual problems experienced. Finally, all families were
requested to rate the preference of traditional procedures for
the bereaved body, which involved ritual procedures and
make-up to maintain the appearance. The answers were
recorded as either “preferred,” “not preferred,” or “neutral,
either is acceptable.” The meaning of each traditional proce-
dure is shown in Table 1.

Chart review data

Primary physicians recorded the patient demographic
characteristics (age, gender, primary tumor site, and admis-
sion period).

Statistical analysis

To describe the estimated frequency of the observed phe-
nomenon, we calculated the 95% confidence intervals (CI) for
the overall levels of a family-reported requirement for im-
provement. To compare between demographic characteristics
(age, gender) and preferences for traditional procedures for
the bereaved body, univariate analyses were performed using
Student’s ¢ test and y* test, where appropriate. Each prefer-
ence for traditional procedures for the bereaved body was
preliminarily scored as follows: “preferred” to 2, “neither” to
1, and “not preferred” to 0. We reported the variables when
statistical significance achieved p < 0.05. All statistical analy-
ses were performed using the Statistical Package for Social
Sciences (version 16.0; SPSS Inc., Chicago, IL).

Results

Of the 670 questionnaires sent to bereaved family members,
492 family members returned the questionnaires (response
rate, 76%). 20 were undeliverable due to an incorrect address.
Of the 492 family members, 40 family members returned the
questionnaires, expressing their refusal to participate. Se-
venteen responses were excluded due to missing data. Thus,
435 responses were finally analyzed (effective response rate,
65%). The demographic characteristics of patients and be-
reaved families are summarized in Table 2.

The family-reported requirement for improvement

The overall requirement to improve end-oflife care, as
rated by family members, was recorded as follows: much
improvement needed (1.4%, 95% confidence interval [CI],
0.6%-3.0%, n=#6), considerable improvement needed (4.3%,
95% Cl, 2.8%—6.8%, n = 19), some improvement needed (37%,
95% CI, 32%—41%, n=159), and no improvement needed
(58%, 95% CI, 53%—62%, n=251).

Problems experienced with the deceased body

The requirement to improve care had a weak but significant
correlation with the problems experienced (p=0.20, p<
0.001). In total, 86% of the families (n=2375) reported no
problems with the deceased body after leaving the hospital,

29
TABLE 2. DEMOGRAPHIC CHARACTERISTICS
OF THE PATIENT AND THEIR BEREAVED FAMILIES
n (%)
Patients 435
Age, mean (SD) 71 (11
Gender
Male 227 (52)
Female 208 (48)
Primary tumor sites
Lung 118 (27)
Stomach 52 (12)
Colon, rectum 51 (12)
Liver 26 (6.0)
Bile duct, pancreas 45 (10)
Esophagus 17 (3.9)
Breast 24 (5.5)
Prostate, kidney, bladder 35 (8.0)
Head and neck 12 (2.8)
Uterus, Ovary 25 (5.8)
Others 30 (6.8)
The period from first visit to death
Mean (SD), days 46 (61)
Bereaved families 435
Age, mean (SD) 59 (13)
Gender
Male 150 (35)
Female 280 (64)
Relationship
Spouse 192 (44)
Child 141 (32)
In-laws 44 (10)
Siblings 31(7.1)
Parents 3(0.7)
Others 19 (4.4)
Period from patient death to survey
Mean (SD), months 12 (@)

Some of the data do not add up to 100% due to missing data.
SD, standard deviation.

while 9.4% (n =41) reported some problems with the patient’s
deceased body (Table 3). Problems with the facial appearance
were reported by 8.5% of the families (n = 37), Of these 37, the
most frequent problem was the change in facial appearance
due to edema (6.0%, n = 26). Problems with stains on the body

TaBLg 3. FaMILY-REPORTED PrROBLEMS CONCERNING
THE DECEASED PATIENT’S BODY

Problems n (%)
Any problems experienced 41 (94)
Body
Stained with excrement or blood 8 (1.8)
Bad odor 4 (0.9)
Face
Facial appearance changed due 26 (6.0)
to edema
Facial appearance changed due 8 (1.8)
to unnatural make-up
Facial appearance changed 11 24)

due to cotton blocking the orifices

More detailed answers were requested from the families who
reported problems with the deceased body. Multiple answers were
allowed.
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TaBLE 4. FAMILY-REPORTED PREFERENCES FOR TRADITIONAL PROCEDURES FOR THE DECEASED Bopy

n (%)
Traditional procedures Preferred Not preferred Neutral
Ritual procedures
The deceased’s hands were joined with a band 29 (6.7) 249 (57) 119 (27)
The orifices were blocked with cotton 86 (20) 118 (27) 190 (44)
The jaws were tied with a band around the face to close the mouth 51 (12) 248 (57) 95 (22)
The face was covered with a piece of white cloth 174 (40) - 85 (20) 142 (33)
The deceased body was wrapped in a white sheet 26 (6.0) 250 (58) 111 (26)
Makeup procedures
Lightly and moderately 268 (62) 25 (5.7) 108 (25)
Close to the former appearance 191 (44) 57 (13) 149 (34)
Vividly 61 (14) 164 (38) 164 (38)
Make up on the male deceased face 53 (12) 188 (43) 147 (34)
Use of cosmetics belonging to the deceased 106 (24) 46 (11) 232 (53)

Some of the data do not add up to 100% due to missing data.

caused by excrement or blood and a bad odor were low in
frequency. There was no significant correlation between the
primary cancer sites, the occurrence of changing of the facial
appearance due to edema (p =0.10), the stain (p =0.78), and
the site of the bad odor (p=0.93).

Preferences for tradltional procedures
for the deceased body

Table 4 shows the family-reported preferences for tradi-
tional procedures. Over half the families preferred not to have
the deceased’s hands joined with a band, the jaws tied witha
band around the face to close the mouth, and the body
wrapped in a sheet. The most preferable make-up was applied
lightly and moderately. The older survey participants were
significantly more likely to prefer to have the face covered
with a piece of white cloth (p = 0.001). Female survey partic-
ipants were significantly less likely to prefer to have the de-
ceased’s hands joined with a band (p =0.031). There was no
statistical correlation between the relationship concerning the
patient and the bereaved family and the preferences for tra-
ditional procedures for the deceased body (p = 0.068).

Discussion

This is the first study to evaluate the experiences of be-
reaved families and their preferences for the care of the de-
ceased body in Japan. Our study had two major findings.

First, our study revealed that a very small number of be-
reaved families experienced problems with the deceased body.
Thus, most were generally satisfied with the end-of-life care
provided in the inpatient palliative care unit. The problems
experienced with the deceased patient’s body were, however,
correlated with the family-reported requirement for im-
provement of the end-of-life care. The main problems reported
by bereaved families in this study included the changing of the
facial appearance and/or the presence of body stains. These
results suggest that maintaining the appearance and pre-
venting stains and odors are essential for end-of-life care.

It is important to clarify the contributing factor for the
changing of the facial appearance, stains, and odors of the
deceased body because prevention may be a possible treat-
ment to avoid problems with the body after death. Our study

revealed no significant correlation between changing facial
appearance due to edema, body stains, and odors after death
and primary cancer sites. Also, no empirical research has ex-
amined the contributing factors behind the stains and bad
odors of a deceased body. This may be due to the small sample
size. Therefore, a case control study is appropriate to identify
the risks, particularly for body stains and odors after death.

After death, viewing the deceased person by families and
friends is still customary in many countries.'* Viewing helps
bring families and friends together to celebrate the life and
mourn the passing of a person.® This cultural perspective and
our study reconfirm that maintaining the patient’s appear-
ance after death for viewing purposes is not only an issue in
Japan but is also an issue universally.

Second, our study revealed that the preferences for tradi-
tional procedures for the deceased body are changing. Some
procedures have been practiced to prevent evil spirits enter-
ing the deceased body, and soiling the body and clothes by
vomit and secretions. In our study, most survey participants
did not request the procedures, such as joining the deceased’s
hands with a band and blocking the orifices with cotton.
These results suggest that the perspective about death rituals
is considerably changing. From a practical point-of-view, a
novel gel-forming water absorptive polymer agent'® has been
developed to prevent infection and the outflow of vomit, se-
cretions, and feces after death. From the universal perspective,
practices relating to how the deceased body is treated will
vary and be dependent on each patient’s cultural background
and religious practices.>*!* Consultation with the individual
and the families is required to avoid offering care in a ste-
reotypical way.® Care workers should confirm the patient or
families” wishes before caring for the deceased body. There-
fore, to achieve a consultation at the appropriate time before a
patient’s death, care workers are required to detect imminent
death using common signs (e.g., deterioration in conscious-
ness, terminal delirium, retained respiratory secretions, au-
dible respirations with mandibular movement, cyanosis of the
extremities, and no palpable pulse).'”

Limitations

Although this study has several strengths, including suc-
cessfully obtaining a large sample size with more than a 70%
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response rate, this study has some limitations. First, due-to its
retrospective nature, there may be a recall bias. Second, as all
patients received specialized palliative care, adherence levels
to recommended care practices were generally high, and may
result in statistical analyses with a low sensitivity. Thus, the
findings could not be automatically generalized to other situ-
ations. Third, the postmortem care is strongly related to cul-
ture, religion, ethics, and ritual issues. Therefore, the findings
may not be applicable to other cultures or ethnic groups. Fi-
nally, there are little data regarding religious and ethnicity
preferences to compare to the results of our study.

Conclusions

Almost all the bereaved families experienced acceptable
-end-of-life care of their deceased relative. Maintaining the
appearance of the deceased body was related to the overall
care evaluation of end-of-life care. Procedures for maintaining
the appearance of the deceased and preventing stains are vital

to achieve a better end-of-life care. The preferences for the care .

of the deceased body are changing and this care may be re-
fined by the consideration of the culture, religious views, and
wishes of both the patient and their family.
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Abstract

* Purpose: Selecting a place for end-of-life care is an important issue for patients with cancer. In this study we
conducted a retrospective analysis on the prevalence of discharge from a palliative care unit (PCU) and ex-
plored factors related to discharge based on individual-level data from 5 years of experience at the Tokyo Met-
ropolitan Toshima Hospital PCU. o i s

Methods: We retrospectively collected information on patients and families from the admission database of the
PCU. We calculated the prevalence of patients discharged from the PCU and explored the factors related to
discharge using bivariate and multivariate analysis. :

" Results: The subjects were 498 terminal patients with cancer. The overall discharge rate was 33%. For subjects
who were admitted for symptom control, the discharge rate was 54%. The duration of the period from refer-
ral to death (odds ratio [OR] = 4.98, p < 0.001), Eastern Cooperative Oncology Group Performance States [ECOG .
PS|_OR = 0.51, p = 0.003), problems with oral intake (OR = 0.41, p = 0048), presence of nausea (OR = 041,p =
0.046), experience of radiation therapy (OR = 0.27, p = 0.003), and patient’s anxiety for family (OR = 0.35,p = .
0.029) were independent related factors for discharge from the PCU, according to logistic regression.
Conclusion: Early referral to the PCU and development of alleviation methods for symptoms such as nausea
and anxiety and depression are important for promoting discharge and would contribute to the patient’s qual-
ity of life at the end of life. '

Introductton the end of aggressive treatment. This practice may be the re-
sult of insufficient discharge planning, the medical practi-
tioner’s reluctance to relinquish treatment, or the soclal fac-
tors of the patient or family. :

The Japanese Ministry of Health, Labour, and Welfare has

BLECTING A PLACE for end-of-life care is an important is-
sue for patients with cancer. Japanese good-death stud-
ies revealed that it is important for patients to stay in a fa-

vorite place at the end of life in order to achieve a good
death,12 In addition, studies in Western and Asian countries
have found that many patients with cancer wanted to stay
at home at the end of life.>7 In a recent Japanese population-
based survéy, 46% of the general public preferred that end-
of-life cancer care be given at home.® There is sufficient ev-
idence that discharge from the hospital will improve the
quality of life for end-of-life patients with cancer, and many
Japanese patients with cancer desire to be at home during
the advanced stage. In Japan, patients are not discharged at

strongly supported the provision of specialized palliative °
care services, and palliative care units (PCUs) for cancer and
acquired immune deficiency syndrome (AIDS) patients. This
service has been covered by National Medical Insurance
since 1990. The number of PCUs has dramatically increased
from just 5 in 1990 to 175 in 2007. PCUs for patients with
cancer are certified by the prefecture authorities based on-
several criteria.’ The growth of home-care hospice has been
slow in comparison, and-the proportion of home cancer
deaths has gradually decreased to only 6% in 2006. Most pa-
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tients with cancer do not receive home hospice care because
there are too few home hospices in Japan. The usage rate of
home hospice services for home death is much lower than
in the United States or the United Kingdom.19 According to
the above-mentioned statistics, more than 80% of patients
with cancer died in a general hospital ward in 2006. In 2002,
the Japanese health insurance system established Palliative
Care Team (PCT) services for an-additional fee for patients
with cancer on general medical wards. This system provided
financial support to certified PCTs based on several criteria.

However, the number of certified palliative care teams was
only approximately 60 in 2007. In contrast, there were ap-
proximately 8000 hospitals, including 288 regional cancer
centers and 1113 teaching hospitals in Japan in 2007. PCT
services covers only a small proportion of cancer deaths. This

system is clearly insufficient as a single source of specialized-

palliative care for patients with cancer, Therefore, the most

common type of specialized palliative care service in Japan -

is the PCU. The Japanese health care system for texminally
ill patients focused on cancer and AIDS patients. Other dis-

eases were covered under conventional health care provi- .

sion.

Japanese inpatient PCUs have two primary roles. One is
end-of-life care (providing palliative care at place of death)
and the other is symptom control for advanced cases, when
death is not imminent. Although some Japanese would like
to stay in a PCU at the end of life, many others would like

- to stay at home. To that end, the PCU should palliate a pa-

tient’s distressing symptoms appropriately with the goal of
discharge to enhance the patient’s quality of life. However,
the current status of discharge from the PCU in Japan is un-
clear. At some PCUs, all admitted patients died there with-
out being discharged, and at other PCUs, 40% of admitted
patients were discharged at least once during the dying pro-
cess. According to pational hospice data, the average dis-
charge rate is estimated to be from 15% to 20 % (unpublished
data). However, the factors influencing discharge from the
PCU have not been investigated in Japan. Literature review
indicates that there are no reporis from other countries re-
garding discharge from inpatient palliative care units,
Although many studies have been conducted on the bar-
riers to admission to hospice,1*- there have been few re-

" garding discharge from the PCU. Hu et al 18 investigated pa-

tient-related barriers and their resolution in the discharge
planning to palliative home care in Taiwan, and reported
that the barriers were: inability to manage emergent medical
conditions; patient beliefs that the quality of hospital care is
better than home care; and an insufficient number of care-
givers, In addition, the effective solutions that correlated sig-
nificantly with the above factors were ranked as follows: to
reassure the patient about the possibility of smodth read-
missjon; to arrange palliative home care programs; and to
educate family members about taking care of the patient at
home. However, Hu's prewous work was based on expert
medical practitioners’ opinions. An individual-based analy-
sis.has not been conducted worldwide.

The Tokyo Metropolitan Toshima Hospital opened its
PCU in 1999. In this PCU, the administration’s philosophy
is based on the World Health Organization’s definition of
palliative care—that is, that palliative care should be pro-
vided from the early phase of advanced disease.)® The
Toshima Hospital covers patients with cancer from the en-
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tire area of the Tokyo Metropolis The home care system in
Tokyo varies among regions; however, there are very few
home hospices. The conventional home care clinics and vis-
iting nursing programs provide home care for patients with
cancer; however, Toshima Hospital is the most frequent
place of death for most patients. Appropriate discharge plan-
ning would allow these patients to be at home according to
individual preferences. This PCU has emphasized symptom
control using an interdisciplinary team approach and proac-
tive discharge planning to achieve a seamless transition to
home care. In addition, this PCU collected individual patient
data from 1999 to 2004 from admission to discharge. We con-
ducted a retrospective analysis regarding the prevalence of
discharge from a PCU and explored factors related to dis-
charge based on individual-level data from 5 years of expe-
rience with the Tokyo Metropolitan Toshima Hospital PCU.

Methods

Subjects

The number of patients admitted to the PCU was 546 from
July 1999 to March 2004. We excluded patients transferred
to other acute care wards or other hospitals (1 = 19) and the
patients who were alive on March 1, 2004 (n = 29). Our anal-
ysis included 498 patients.

End point
The end point of this study was the patient’s discharge

" from the PCU during the dying process. In principle, a dis-

charge marked a transition in the place of care from the PCU
to home. We did not include brief times that the patient was
away from the hospital, such as weekends.

Data collection

We collected the data on patients and caregivers from the

admigsion database. The following data were collected on
patients: age, gender, cancer site, symptoms (pain, fatigue,
appetite loss, dry mouth, nausea, vomiting, constipation, di-
arrhea, cough, dyspnea, abdominal swelling, edema, anxiety,
and depression), treatment experience (surgery, radiation,
chemotherapy, hormone therapy, immunotherapy, and al-
ternative therapy), duration from referral to death, Eastern
Cooperative Oncology Group Performance States (ECOG
PS), cognitive disorder, oral intake, marital status, patient
anxiety about treatment and psychosocial factors, and pa-
tient desire for treatment and psychosocial factors. For the
family caregivers, we collected the following data: age, gen-
der, relationship to the patient, family caregiver anxiety

about treatment and psychosocial factors, family caregiver -

desire for treatment and psychosacial factors. Information
about the patient’s and family’s anxieties regarding treat-
ment and psychosocial factors was obtained at admission us-
ing a questionnaire. The questionnaire included 10 dichoto-
mous items about anxieties and desire of patients and
caregivers.

At patient admission, the PCU staff (physicians, nurses,
and medical 8ocial workers) determined the aim of admis-
sion to be either symptom control or end-of-life care (pro-
viding palliative care at the place of death) and recorded it
in the admission database. Categorization was based on life
expectancy and patient and family preferences. If the pa-
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“TaBLE 1. PatmNT CHARAcmmsncs (n=284)

Age,y
<40
40-49
50-59
60-69
- 70-79
=80
Gender
Female
Male
Cancer site
Lung
Breast
Stomach/esophagus
Liver/gallbladder/pancreas
Colon/rectum
Ovary/uterus
Others
Symptoms
Pain
Fatigue
- Appetite loss
Dry mouth
Nausea
Vomiting
Constipation
Diarthea
Cough
Dyspnea
Abdominal swelling
Edema
- Insomnia
Anxiety
Depression
Treatment experience
Surgery
Radiation
Chemotherapy
Hoymone therapy
Immunotherapy
Alternative therapy
Others :
Duration from referral to death, days
<7 T
7-13
14-27
28-55
56~111
112-223
=224
ECOG Ps
0

1
2
3
4
Cognitive disorder
Oral intake
No problem
Some problem
No oral intake
Marital status
Married
Unmarried -
Other (divorced, etc.)

-

218
157
177

78
100

125

52
52
87
96

93

113

108

175

. 888BY

ER2Rawe BRIEIBS

18

36
17

10
76
15
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TABLE 1, PATIENT CHARACTERISTICS {n = 284) (ConT’D)

n %
Family caregiver age
<30 8- 3
30-39 42 16
40-49 56 ' 21
50-59 84 31
6069 48 18
Fa:\Zlo . 4 T 31 12
y caregiver gender _
Female 159 57
" Male .. 120 43
‘Relationship to patient
Spouse 132 49
Child 100 74
Sibling 20 7.
Parent 4 - 1
Others 14 5

Data are for patients admitted to control their

ptoms.

ECOG P8, Eastern Cooperative Oncology Group Performance States.

. tient’s life expectancy was a few weeks, the patient was cat-
egorized as “end-of-life care.” In addition, if the patient and
family desired hospitalization with a life expectancy under
one month, the patient was also categorized as “end-of-life
- care.” If the patient needed symptom control and end-of life
care, we classified the patient as “end-of-life care.”

Analysis .

" First, we calculated the prevalence of dlscharge with three
-denominators: overall, for patients where the aim of admis-
sion was symptom ¢ontrol, and for patients where the aim
was end-of-life care. Second, we explored factors related to
discharge from the PCU by bivariate analyses such as the y?
test and Cochran-Armitage trend test, as appropriate. Ri-
nally, we conducted a multiple logistic regression analysis
with backward variable selection method (p < 0.2) to deter-
mine the independent factors contributing to discharge. The
analytic sample regarding the related factors was limited to
the patients who were admitted for symptom control only.
All statistical analyses were two-tailed and the significant
value was set at 0.05, We used the statistical package SAS

verson 9.1 (SAS Institute, Cary, NC,) for all analyses.

Results

Of 498 patients, 164 (33%) were discharged from the PCU
to home care, Of the 284 patients admitted for symptom con-
trol, 153 (54%) were discharged, and 13 of 214 (6%) admit-
ted for end-of-life care were discharged.

Characteristics of patients admitted for symptom control
are shown in Table 1. The proportion of patients over 60 years
old was 63%, and 57% were women. The symptoms on ad-

- mission were pain (78%), fatigue (56%), and appetite loss
(63%). Time from referfal until death for 89% of these patients
was over 4 weeks, and 53% had an ECOG PS of over 3, The

- percentage of family over 60 years old was 30%, and 57% were
women. Spouses made up 49% of the family members.

The results of bivariate analyses for patients admitted for
symptom control are shown in Table 2. The significant bar-
riers to discharge were: short duration from referral to death
(p < 0.001), higher ECOG PS (p < 0.001); problems with oral
intake (p = 0.018); married (p = 0.032); presence of symp-
toms on admission such as appetite loss: (p = 0.01), dry
mouth (p = 0.002), nausea (p = 0.02), constipation (p = 0.03),
edema (p = 0.02), anxiety (p = 0.02), and depression (p =
0.02); family caregiver with older age (p = 0.022); patient
anxiety as to “whether distress could be alleviated” (p =
0.002); “future treatment strategy” (p = 0.025); patient desire
“to alleviate psychological symptoms” (p = 0.001); family
caregiver anxiety over “whether distress could be alleviated”
(v = 0.005); family caregiver desire “to alleviate physical
symptoms” (p = 0.009); and family caregiver desire “to alle-
viate psychological symptoms” (p = 0.002).

The resilts of multiple logistic regression analysis are
shown in Table 3. A significant independent factor for dis-

charge to home care was longer length of time from referral

to death (odds ratio [OR] = 4.98, 95% confidence interval
[C1}: 3.11-7.97, p < 0.001). On the other hand, a high ECOG
PS score (OR = 0.51, 95% CT: 0.33-0.80, p = 0.003), no oral in-
take (OR = 0.41, 95% CI: 0.17-0.99, p = 0.048), nausea (OR =
0.41, 95% CT: 0.17-0.99, p = 0.046), history of radiation ther-
apy (OR = 0.27, 95% CI: 0.12-0.64, p = 0. 003), and patient

amxiety about family (OR = 0.35, 95% CI: 0.14-0.90, p =

0.029) were significant independent barriers to discharge to
the home. The coefficient of determination for the statistical
model (R?) was 0.51 and the adjusted coefficient of determi-

. nant (Max-rescaled R*) was 0.68.

Disctission

This is the first study to clarify the discharge rate from the
PCU to home care in Japan. We also explored thie factors pro-
moting and inhibiting discharge from the PCU, We found
that 33% of the patlents who were admitted were discharged,
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TaBLE 2. FacTors RELATED TO DISCHARGE FROM THE PCU (BIVARIATE ANALYSIS) (n = 284)

Proportion of patients :
discharged, % p wlue

Duration from referral to death, days - ’ <0.001*
<7 0

- 7-13 0
14-27 . 5.
28-55 ) . 20
56-111 . ' ' 57
112-223 ’ . . 77
=224 . 95

ECOG PS : . <0.0012
0 ' . 100
1 78
2 66
3 . ‘ ' 47
4 . 18 )

Oral intake ‘ 0.02¢
No problem o 59 ’

Some problem . 49
No oral intake ] 36
Marital status : 0.03°
Married - 50
Unmarried 56
| Other (divorced, etc.) . 73 .
| Symptom: appetite loss 0.01b
| Absent . 63"

Present 48

Symptom: dry mouth 0.002¢
Absent .. 59
Present 4

Symptom: nausea . 0.02>
Absent 59
Present T 4 )

Symptom: constipation . : ' 0.03°

“Absent o : 59 ‘
Present . : 46 :

Symptom: edema : _ 0.02¢
Absent : 57 .
Present - ’ 41 .

Symptom: anxiety ‘ 0.02b
Absent 59 ) .
Present . 45

Symptom: depression o 0.02b
Absent 59 .

Present ) 44

Patient Anxiety whether distress could be alleviated ' 0.002¢
Absent : : 66 )
Present 46

Patient Anxiety: future treatment strategy B 0.02>
Absent 63
Present ' 49 )

Patient désite to allevmte anxiety , 0.001¢
Absent ’ 64
Present - Coe : 45

Family caregiver age ' -0.02b
-30-39 69
40-49 48
50-59 54
60-69 52
=70 35

Family caregiver anxxety whether distress could be allev:ated 0.005¢
Absent 65 :
Present 47
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TaBLE 2. PACTORS RELA'I‘BD 10 DISCHARGE FROM THE PCU (BvAariats AnaLYsEs) (n = 284) (Cont’D)

Proportion of patients
discharged, % pvalue

Family caregiver desigre to alleviate physical symptoms ' : 0.009¢

Absent ‘ ) ' - 83

Present : . . . 51
Family caregiver desire to alleviate psychological symptoms . - 0.002¢

Absent ) - : 70

Present 48

<0.001.
; < 0.05. o
p <001, )

We displayed only variables with p < 0.05.
Data are for patients admitted to control their symptoms,
PCU, palliative care unit,

Of the patients admitted for symptom control, 54% were dis-
charged. This figure is very high compared to other PCUs in

“Japan. This is because this institute had worked on discharge

planning. In addition, we explored factors related to dis-
charge from the PCU to home care. We were therefore able
to clarify which tasks promoted transition from the PCU to
home care: The coefficient of determinant and the adjusted
coefficient were high (R? = 0.51, Max-rescaled R? = 0.68) by
multiple logistic regression analysis. The model constructed
with this data represents a sufficient explanation regarding
discharge from the PCU for patients admitted for symptom
control.” ' , '

In Japan, patients and families are approached on an in-
dividual basis regarding place of death. There is no formal

documentation process. The frequency of meeting with the
patient and family varies from facility to facility. This could
be a barrier to being discharged from PCU to home. More-
over, many Japanese patients and family members have a
negative image of the PCU as “a place where people only °
wait to die,” “that provides no medical treatment,” and “that

shortens a patient’s life.”?% 2! Therefore, some patients and

families do not understand that once a patient is admitted
to the PCU, he or she can be discharged to home care. The _
results of this study counter these misconceptions. In this

PCU, half of the admissions were for symptom control. Thus,
with appropriate symptom control, almost half of the pa-
tients could be discharged from the PCU to home care. This
suggests not only that appropriate symptom control is im-

TasLe 3. FACTORS RELATED TO DISCHARGE FROM THE PCU {LocmsTic REGRESSION ANALYSIS) (11 = 284)

Odds 95% confidence
ratio interoal p value
Duration from referral to death 498 311-7.97 0.001*
BCOGPS- | ) 051 - 0.33-0.80 0.003b
Oral intake (reference: no problem) ‘
Some problems 041 - 0.17-0.99 0.05¢
No oral intake . 0.52 . 0.13-2.13 0.37
Marriage status (reference: unmarried) - ) :
Married : . 016 "0.04-0.75 0.02¢
. Other (divorced, etc.) 152 0.44-5.29 0.51
Symptom: dry mouth 053 0.22-1.30 . 016
Symptom: nausea 041 - - 017-099 0.05¢
Treatment experience; radiation 1027 0.12-0.64 0.003b
Patient anxdety: concerns about family 035 0.14-0.90 : 0.03¢
Patient anxiety: concerns about working 317 - 0.92-10.89 . 0.07
Patient desire to alleviate psychological symptoms ~ 050 0.20-1.22 0.13
Family caregiver desire to be informed about progression of disease 040 . 0.15-1.08 0.07
Family caregiver desire to alleviate psychological symptoms 0.37 " 013-1.06 0.06

Data are for patients admitted to control their sympbms.

Odds ratio > 1 indicates factors associated with discharge to home,

The inclusion criterior of logistic regression analysis was p > 0.2, Therefore, the variables that did not appear in the bivariate analysis

(Table 2) were selected.
< 0.001.
bp < 0.01.
p < 0.05.
PCU, palliative care unit.
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portant but also that effective discharge planning by an in-
terdisciplinary team contributes to the patient’s quality of

* life.222 We should note that this result is from one institute.

In the future, Japanese PCUs should offer not only end-of-
life care but also appropriate symptom control and support

for keeping the patient in his or her favorite place. In addi- -

tion, an increase in the discharge rate would contribute to
improving the shortage of PCU beds and the long wait for
admission. -

In this study, 6% of patients who were admitted for end-
of-life care were discharged from the PCU to home care. In
Japan, the national home death rate of patients with cancer
was 6% in 2006. The home care system for patients with can-
cer is insufficlent. In addition, the burden on the family care-
givers and the shortage of visiting physicians are barriers to
home care of patients with cancer. Consequently, the PCU
should function as the place for end-of-life care and dying.

As for factors related to discharge, bivariate analysis
showed that short duration from referral to death, high

ECOG PS score, problems with oral intake, and presence of '

symptoms such as appetite loss, dry mouth, nausea, consti-
pation, anxiety, and depression were barriers to discharge.
Multiple logistic regression showed similar results. Early re-
ferral to the PCU could stabilize symptoms and would make

_discharge to home more likely, The high ECOG PS is also a

reasonable result. When referral to the PCU occurs earlier, it
is easier to select the place of care in accordance with the pa-
tient’s preference; therefore contributing to the patient’s
quality of life. In Japan, the timing of referrals to palliative
care units is generally late.20

Appetite loss, dry mouth, nausea, and edema were barri-
ers to discharge. These symptoms are difficult to alleviate,
Dry mouth and problems with oral intake are terminal symp-
toms. Also, patients with nausea often have difficulty mov-
ing, causing anxiety in both patient and family. Control of
nausea would be an important factor in promoting discharge

from the PCU to home care. Development of a method for

nausea control at home is important for the future. On the
other hand, pain was not a barrier to discharge. Recent de-
velopments in pain control can palliate pain at home. Symp-
tom control at home is a crucial issue.

Psychological symptoms such as anxiety and depression

were also barriers to discharge. In the multiple logistic anal- -

ysis, “patient desire to alleviate psychological symptoms”

(rp =0.13) and “family desire to alleviate psychological
symptoms” (p = 0.06) were included in the final model.
These results might be confounded by the presence of psy-
chological symptoms. However, these results suggest that al-

leviation of psychological symptoms such as anxjety and de-

pression. is an important factor. Early intervention by a

' psychiatrist or medical psychologist might be effective. In

Japan, psyché-oncologists are uncommon. It is therefore im-
portant to promote this profession.

According to multiple logistic regression analysis, patient
anxety about working (p = 0.07) tended to promote dis-
charge. This results from the patient's desire to fulfill a so-
cial role and complete their life’s work, These are important
factors in a good death for Japanese individuals? Discharge
from the PCU could contribute to achievement of a good
death, The medical professionals working at the PCU should
support the patient’s desires including social and psycho-ex-
istential factors in achieving a good death for all end-of-life

MIYASHITA ET AL.

patients., In our analysis, being marned was a barrier to d15-
charge from the PCU. We could not find an explanation for

- this result. Further study is needed on this point.

Limitations

There are several limitations in this study First, this study
was conducted af a PCU. Therefore it is difficult to general-
ize the results to othet settings. Second, data on patients and
caregivers were based only-on the admission database.
Therefore, we could not analyze in detail the patient’s con-
dition after admission. As each patient’s disease trajectory is
different it is difficult to analyze fluctuating conditions from
a retrospective medical chart review. Finally, the details
about family caregivers, the home care system, and economic
status might be barriers to discharge from the PCU to home
care, but we could not obtain t‘tus information in this study

Conclusions

This study is the first to clarify the discharge rate from the
PCU to home care and to explore the factors promoting and
inhibiting discharge from the PCU in Japan. We found that
33% of admitted patients could be discharged home. Of pa-
tients admitted for symptom control, 54% were discharged.

" Short duration from referral to death, high ECOG FS score,

physical symptoms such as dry mouth, nausea, and problems -
with oral intake, and psychological symptoms were barriers

- to discharge from the PCU to home care. Early referral to the

PCU, development of sympton alleviation methods for home
care and alleviation of psychological symptoms such as anx-
iety and depression are important to promote discharge and
would contribute to the patient’s quality of life.
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Objectives: The aims of this study are to describe the care burden on caregivers of individuals with intractable
neurological diseases and to clarify the prevalence of depression in caregivers and factors related to the
presence of depression.

Methods: A cross-sectional survey was conducted among caregivers who provide home care to patients with
neurological diseases such as Parkinson disease (PD), spinocerebellar degeneration (SCD), multiple system
atrophy (MSA), and amyotrophic lateral sclerosis (ALS), using a mailed, self-administered questionnaire, We

Keywords: . A 0

leogical disease used the Burden Index of Caregivers to measure multi-dimensional care burden and the Center for
Care burden Epidemiologic Studies Depression scale to determine the presence of depression among caregivers.
Depression Results: A total of 418 questionnaires were analyzed. Although several domains of care burden for caregivers

Parkinson disease
Spinocerebellar degeneration
Multiple system atrophy
Amyotrophic lateral sclerosis

were significantly different among the four diseases, the intensity of caregiving and hours spent caregiving
were the main definitive variables. In addition, we described different aspects of the care burden using the
multi-dimensional care burden scale. The prevalence of depression in caregivers was high (PD, 46%; SCD,
42%; MSA, 63%; ALS, 61%). Hours required for close supervision of the patient (P=0.015), intensity of
caregiving (P=0.024), and low household income (P=0.013) were independently-related variables for
depression in caregivers.
Conclusions: The care burden of caregivers was mainly explained by the intensity of caregiving and hours
spent caregiving per day, not only according to the disease. The high prevalence of depression indicates the
need for effective interventions, especially for caregivers of patients with MSA and ALS.

© 2008 Elsevier B.V. All rights reserved.

1. Introduction conducted and numerous instruments measuring care burden have
been developed {1,3~12]. In addition, it has been shown that many
caregivers experience depression during the caregiving period and
care burden is correlated with depression in caregivers {13-20].
Japanese health policy now provides various preferential treat-
ment conditions to patients with certain neuromuscular diseases,
including Parkinson disease (PD), spinocerebellar degeneration (SCD),
multiple system atrophy (MSA), and amyotrophic lateral sclerosis
(ALS), under the framework of “intractable diseases.” Despite
increased subsidization of costs, however, the heavy burden of
home care for these patients has remained [21,22]. However, a
quantitative evaluation of the care burden and depression among

The concept of burden of care was defined in 1980 by Zarit, an
American gerontologist, as the physical, psychological, financial, and
social discomfort and disruption experienced by the principal
caregiver of an older family member [1]. In 1999, Shultz showed in a
prospective study in the United States that care burden is an
independent risk factor for mortality among elderly spousal caregivers
[2]. Since then, many studies focusing on care burden have been
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caregivers of individuals with intractable neurological disease has not
been conducted in Japan. In addition, although the care burden and
quality of life of caregivers for patients with PD [13,14,23,24] and ALS
[25-29] have been well investigated worldwide, little research has
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been done on caregivers for patients with SCD and MSA until now
[30,31].

Therefore, we conducted a cross-sectional study using a multi-
dimensional instrument to clarify the care burden and depression
among caregivers of patients with intractable neurological diseases
including PD, SCD, MSA, and ALS in Japan. The aims of this study are
(1) to clarify the care burden of caregivers of patients with such
intractable neurological diseases, (2) to explore factors related to the
multiple dimensions of the care burden of caregivers, (3) to clarify the
prevalence of depression in caregivers of such intractable neurological
diseases, and (4) to explore factors related to depression in caregivers.

2. Methods
2.1. Participants and procedures

Participants were caregivers providing home health care to
patients with intractable neurological diseases between November
2003 and May 2004. A self-rating questionnaire was mailed to all
caregivers of patients registered as having PD, SCD, MSA, and ALS in
Mie Prefecture, Japan. The participants were asked to complete the
questionnaire and return the answer sheets.

2.2, Measurements

2.2.1. Burden Index of Caregivers (BIC-11) [32]

The BIC-11 is amulti-dimensional scale that measures the care burden
on caregivers. The BIC-11 was developed through qualitative research and
a validation study in accordance with Japanese cultural characteristics,
The BIC is composed of 10 questions with 5 domains, “time-dependent
burden,” “emotional burden,” “existential burden,” “physical burden,”
and “service-related burden,” Each domain consisted of two questions.
Each question was assessed using a 5-point Likert scale (0: never, 1:
almost never, 2: sometimes, 3: often, 4: always) and one item for overall
burden, i.e,, “How burdensome do you think providing care is to you?”
The validity and reliability of the BIC-11 have been confirmed [32].

Table 1
Participant characteristics (N=418)

Table 2
Care burden among caregivers of patients with intractable neurological diseases
(Burden Index of Caregivers)

P values were calculated by analysis of variance,
PD, Parkinson disease; SCD, spinocerebellar degeneration, MSA, multiple system
atrophy; ALS, amyotrophic lateral sclerosis.

2.2.2. The Center for Epidemiologic Studies Depression scale (CES-D) [33,34]

The CES-D, developed by the National Institute of Mental Heaith,
USA, is a self-report scale to identify individuals at risk for depression.
It has been translated into Japanese by Shima. It is a self-assessment of
20 symptoms associated with depression, The responses to the
questions indicate the number of days per week the subject is affected
by the symptoms (0 days with a score of 0, 1 to 2 days with a score of 1,
3 to 4 days with a score of 2, and 5 or more days with a score of 3).
Scores can range from 0 to 60, with a higher score representing a
stronger tendency toward depressive feelings. A score of 16 or higher
indicates depression [34].

2.2.3. Participant demographics

Regarding demographic factors, we collected information on patient's
age, gender, diagnosis, intensity of caregiving, caregiver's age, gender,
relationship to patient, presence of chronic iliness, working status,
household income, duration of caregiving, hours spent caregiving per
day, hours required for close supervision of the patient, and number of
other persons who help with care. The intensity of caregiving score was
determined according to the Japanese intensity of caregiving grading for
the long-term care insurance system (0: none or needs only social sup-
port, 1: needs part-time caregiving, 2: needs slight caregiving, 3: needs
moderate caregiving, 4: needs frequent caregiving, and 5: needs constant
caregiving). The intensity of caregiving score was determined by local
authorities in accordance with the needs of caregiving and the opinion of
the primary physician. In the Japanese long-term care insurance system,
the medical and welfare services, including financial support, were
defined by the intensity of caregiving score.

2.3. Statistical analysis

We first described the mean values of the BIC and compared them
among diseases by analysis of variance. Second, we explored factors
related to each domain of the BIC using multiple regression analysis.
The dependent variables were the mean score of each domain of the
BIC, total care burden, and the total BIC score {mean of 11 questions);
explanatory variables were participant characteristics. The multiple
regression analyses were conducted with a backward variable
selection method (P<0.05). We included the diagnosis in the models.
Third, we calculated the prevalence of depression among caregivers
and compared its presence among the four diseases by the chi-square
test, Finally, we explored factors related to the prevalence of
depression by logistic regression analysis. The dependent variable
was the presence of depression in caregivers and explanatory
variables were participant characteristics., Logistic regression analysis
was also conducted with the backward variable selection method
(P<0.05). We included the diagnosis in the model. The significance
level was set at 0.05 and two-sided tests were conducted. All analyses
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were carried out with the statistical package SAS Version 9.1 (SAS
Institute, Cary, NC).

2.4. Ethical considerations

Before implementing this study, the ethical and scientific validity
was approved by ethics committees at Mie University Hospital in

Table 3 :
Factors related to the domains and total score of the Burden Index of Caregiver

The analyses were conducted by the multiple regression analysis with backward
variable selection method (P<0.05).

PD, Parkinson disease; SCD, spinocerebellar degeneration, MSA, multiple system
atrophy; ALS, amyotrophic lateral sclerosis,

100%
P=0,129

80%
63% 61%

60%
6% %

40%
20%

W‘ 4 L i)

PD SCD MSA

Fig. 1, Prevalence of depression (CES-D). PD, Parkinsen disease; SCD, spinocerebellar
degeneration; MSA, multiple system atrophy; ALS, amyotrophic lateral sclerosis.

ALS

accordance with the Helsinki Declaration. Each subject was informed
in writing that participation in the study was voluntary and that
privacy would be strictly protected.

3. Results
3.1. Participant characteristics

The questionnaire was sent to all 1577 families of patients with
intractable neurological diseases and answer sheets were received
from 785 (50%). The 1577 families included caregivers of patient who
did not need caregiving. Therefore, we asked families to return the
questionnaire only if the patient needed caregiving. Therefore, the
nominal response rate was underestimated. The number of total
respondents (analysis set) who provided valid final responses was 418
(PD, 273; SCD, 77; MSA, 39; ALS, 29).

We show participant characteristics in Table 1. The mean age of the
patients was 70+/-9 years and 52% were female. As for level of
caregiving, 48% was equal to or greater than grade 3. The mean age of
caregivers was 65+/-11 years and 61% were female. The proportion of
caregivers who were spouses was 76%. Annual household income was
less than 3 million yen (US $25,000) for 47% of the respondents.
Average duration of caregiving was 5.6 +/-4.6 years, and average time
spent on care was 5.4+/-4.7 h daily.

3.2. Care burden among caregivers of patients with intractable neurological
diseases (BIC-11)

We show the care burden among caregivers of patients with
intractable neurological diseases.according to the BIC-11 score in
Table 2. The time-dependent burden was high for all the diseases (PD,
2.4; SCD, 2.2; MSA, 2.5; ALS, 2.4). As for comparison among diseases,
the existential burden (P=0.046), physical burden (P=0.017), total care
burden (P=0.047), and BIC total (P=0.015) were significantly different.
The existential and physical burdens tended to be higher for MSA and
ALS compared to PD and SCD. In addition, the total care burden and
BIC total were higher for PD, MSA, and ALS compared to SCD.

3.3, Factors related to the domains and total score of the BIC-11

In Table 3, we show factors related to each domain and total score
of the BIC-11. The intensity of caregiving and hours spent caregiving
per day were related to the care burden domains. In addition, all
participant characteristics were related to the different domains. As
for the BIC total, hours spent caregiving per day (P<0.0001), intensity
of caregiving (P<0.0001), and caregiver's gender (male, P=0.025)
were significant variables affecting care burden, Moreover, after
adjustment for participant characteristics, the diagnoses were not
related to domains of the BIC-11 and total score of the BIC-11.
However, for time-dependent burden, physical burden, total care
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Table 4
Factors related to depression in caregivers (CES-D)

PD (l?ferenqe);
s

Household inco
R%=0.127, max-rescaled R*=0,169,
PD, Parkinson disease; SCD, spinocerebellar degeneration, MSA, multiple system
atrophy; ALS, amyotrophic lateral sclerosis.

burden, and BIC total, the R%s were high (R*=0.442, 0.425, 0.379, and
0.399, respectively). The R%s for emotional burden and existential
burden were low (R*=0.133 and 0.171, respectively).

3.4. Depression among caregivers of patients with intractable neurological
diseases (CES-D)

In Fig. 1, we show the prevalence of depression among caregivers of
patients with intractable neurological diseases measured by the CES-
D. The prevalence of depression was high for caregivers of patients
with all diseases surveyed (PD, 46%; SCD, 42%; MSA, 63%; ALS, 61%).
But there were no statistically significant differences among diseases
(P=0.129).

3.5. Factors related to depression in caregivers

We show factors related to depression in caregivers of patients with
intractable neurological diseases in Table 4. Hours required for close
supervision of the patient (odds ratio [OR]=1.06, P=0.015), intensity of
caregiving (OR=1.26, P=0.024), and household income (OR=0.76,
P=0.013) were significant independently-related variables for depres-
sion in caregivers. The R was 0.127 and max-rescaled R? was 0.169,

4. Discussion

This is the first large-scale quantitative study to investigate the
care burden among caregivers of patients with intractable neurolo-
gical diseases in Japan, This study is unique due to the use of the multi-
dimensional care burden scale (BIC-11)[32]. We examined different
features of the care burden according to the domains of the BIC-11. In

- addition, we showed that there is a high prevalence of depression in
home caregivers of patients with intractable neurological diseases and
we explored the factors related to depression in these caregivers.

Although several care burden domains of the BIC-11 were signifi-
cantly different among diseases, we found that there were no significant
differences after adjustment for participant characteristics (Table 3). The
care burden of caregivers was mainly due to the intensity of caregiving
and hours spent caregiving per day, not only by the diseases. The results
indicated that the intensity of caregiving is different among diseases.
Therefore, it is reasonable that the long-term care insurance system is
dependent on the intensity of caregiving,

As for emotional and existential burden, the R%s were low. The
personality of caregivers, which was not measured in this study, might
affect these two domains [6]. The caregiver's age was significantly
related to the existential care burden. As for the physical burden, the
caregiver's age, duration of caregiving, and patient's gender (male)
significantly increased the care burden, whereas the relationship to
the patient (spouse) significantly decreased the burden. These results
were easily interpretable, The multi-dimensional approach of mea-
suring the care burden revealed these different features of caregiving.

We found a high prevalence of depression in caregivers for all the
diseases. Although statistically not significant, the prevalence of

depression in caregivers for MSA (63%) and ALS (61%) was very high.
Interventions to alleviate depression are needed especially for
caregivers of patients with these two diseases. In addition, we showed
the factors that were related to depression in caregivers. The
significant variables were the hours required for close supervision of
the patient, intensity of caregiving, and household income. This is
concordant with the results of Edwards's report [24], The results of
multiple logistic regression analysis were adjusted according to the
intensity of caregiving and the availability of social financial support
by the health authority. Low income is an independent risk factor for
depression in caregivers.

The R? for the logistic regression exploring factors related to
depression was low. This result might be linked with the low R%s
obtained for the results of multiple regressions to the emotional and
existential burdens, The caregiver's personality or depressive char-
acteristics might be related to these outcomes [6,7]. Further research
is needed to explore factors related to depression among caregivers,

In addition, previous research has reported on problem behavior,
such as delirium, in patients with PD [23], the emotional effect of
the heritability of SCD [30], the multitude of different symptoms of
MSA DEL id="del69" orig=","; [31], and respirator-dependent patients
and burden of caregiving [27]. Further study including these disease-
specific topics would be beneficial,

4.1, Limitations and future perspectives

The limitations of this study are as follows. First, the response rate
was low (50%). We suspect that this is related to the patient register
used, which included a considerable number of people who do not
require care, Thus, the true response rate might be greater than the
nominal value. However, it is a fact that there is a lack of external
validity in this study. Therefore, we compared the patients’ character-
istics between participants and non-participants. The mean age of
non-participants was 67 compared to participants' mean age of 70. In
addition, the proportion of females among non-participants was 55%
compared to 52% among participants. The participants were slightly
older and had a higher proportion of males, Therefore, we assume that
older patients require more care and that males could receive care at
home from female caregivers. Moreover, we consider that in
comparison with the non-participating caregivers, the participating
caregivers are slightly older and comprise a higher proportion of
females. However, the difference between participants and non-
participants was so small that the non-responder bias is not
considered to be a serious limitation. Second, we should note that
participants in this study were the caregivers in the homes of patients
with certain neurological diseases. The results of this study are not
generalizable to institutional caregivers of patients or to caregivers of
patients with other intractable neurological diseases.

5. Conclusion

We concluded that although several domains of care burden for
caregivers of patients with intractable diseases were significantly
different among diseases, the intensity of caregiving and hours spent
caregiving were the main variables related to the care burden. In
addition, the multi-dimensional approach to exploring care burden is
effective. The prevalence of depression in caregivers of patients with
intractable neurological disease was high. The significant indepen-
dently-related variables related to depression were hours required for
close supervision of the patient, intensity of caregiving, and low
household income,
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