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Current admission policies of
long-term care facilities in Japan

Yoshihisa Hirakawa,! Yuichiro Masuda,! Kazumasa Uemura,’ Joji Onishi,’
Ayako Hattori,'! Masafumi Kuzuya' and Akihisa Iguchi'

'Department of Geriatrics and *Third Department of Internal Medicine, Nagoya University Graduate
School of Medicine, Nagoya, Aichi, Japan

Background: The rapidly aging society in Japan is putting demands on long-term care
facilities for the elderly who require care. In Europe and the USA, there is ongoing reform
of elderly care services, but the establishment of system based on social insurance is still
being explored in Japan.

Methods: Two studies were conducted, the first in 2000 and the second in 2001, involv-
ing 91 long-term care facilities located in or around the city of Nagoya. Questionnaires
were sent to facility directors, chief administrators or head nurses to inquire about their -
admission policies for six major patient categories. Two educational lectures on methicil-
lin-resistant Staphylococcus aureus (MRSA) and urinary incontinence were given between the
distribution of the questionnaires.

Results: For all six categories featured on the questionnaire, the acceptance rate in both
studies was the highest in geriatric hospitals, and an improvement in acceptance rates was
seen in the second study in all three types of care facilities. When the effect the lectures had
on changes in admission policies at these facilities was examined, no correlation was
found.

Conclusions: Lectures should be given to facility management and personnel to raise
their awareness of key issues and improve their efficiency.

Keywords: acceptance rates, admission policies, lectures, long-term care facility, MRSA.

Introduction

Japan has the fastest growing aging society in the world.!
As with other developed countries, advanced medical
technology has contributed to a considerable increase
in life span and as a result, the number of elderly who
require care has been increasing steadily, and the
demand for institutional care is likely to intensify in the
future. In Europe and North America, where a more
gradual shift to an aging society has occurred, innova-
tive elderly care services are being explored® and reforms
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are ongoing. In April 2000, a public long-term care
insurance system was introduced in Japan, and ways to
establish an elderly care system based on social insur-
ance were explored. Based on the ‘Gold Plan’ and ‘New
Gold Plan™ formulated by the Health and Welfare Min-
istry, a reorganization of care facilities including nursing
homes (NH), geriatric intermediate care facilities (GICE,
which provide a certain amount of medical care), and
geriatric hospitals (GH)** was initiated. In order to
improve facility standards and personnel placement,
the two plans recommend the sharing of expertise by
emphasizing more nursing care in nursing homes and
more medical care in GICF and GH.?* However, reports
have shown that the elderly do not systematically have
access to institutional services® because of an insuffi-
cient number of long-term care facilities® and restrictive
acceptance policies that limit the admission of carriers
of methicillin-resistant Staphylococcus aureus (MRSA) and
persons with other conditions.*®
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It appears that admission to long-term care facilities
is more frequently denied to the following types of
patients: bacteria carriers, including MRSA carriers and
Pseudomonas aeruginosa carriers, and persons requiring
medical care, including nasogastric tube-feeding, per-
sons requiring indwelling urinary catheter, persons
requiring intermittent catheterization, patients with tra-
cheostoma and patients who require intravenous hyper-
alimentation. Various studies have so far examined
admission policies for MRSA carriers,? but very few
have focused on other conditions. Therefore, we con-
ducted two studies to examine the possible factors that
prevent the admission of certain elderly patients into
long-term care facilities. The first study was carried out
in Jure 2000, immediately after the new public insur-
ance plan was introduced, and the second in May 2001.
In addition to MRSA status, we examined five other
possible factors for admission refusals in long-term care
facilities.

A general lack of knowledge among medical and wel-
fare staff has been shown to be the primary factor for
admission refusals of patients with MRSA infections’
and the same holds true for elderly persons requiring a
urinary catheter. Therefore, between the first and the sec-
ond study, we gave two lectures to participating facilities,
one on MRSA and one on urinary incontinence, in order
to examine the effect of education on admission policies.

Methods

The study group comprised 91 fong-term care facilities
(35 NH, 40 GICH, 16 GH), all located within 20 km of
the city of Nagoya. A telephone survey was conducted
with either the director, chief administrator or head
nurse of each facility and prior to the telephone survey,
a questionnaire was sent to all facilities to inform them
of the study. Some of the participants answered the
questionnaire by mail, and we therefore did not need to
telephone them.

The survey was carried out twice, once in June 2000,
and later in May 2001. Using the same questionnaire on
both occasions, we inquired about the facilities” admis-
sion policy for the following types of elderly patients: {1)
MRSA carriers, (2) P. aeruginosa carriers, (3) nasogastric
tube-fed persons, (4} gastrostomy tube-fed persons, (5)
persons requiring an indwelling urinary catheter, and
(6} persons requiring intermittent catheterization
(Table 1). Additional questions about the admission
policy for patients with a tracheostoma and patients
requiring intravenous hyper alimentation were added to
the questionnaire that was distributed to GH.

We categorized responses as ‘possible’ if the answer to
whether or not the facility would admit someone with
conditions attached. We categorized answers such as
‘under consideration’ or ‘we would consider admission
on a case by case basis’ as ‘others’, and did not include
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Table 1 Questionnaire: The study on the current
admission policy in the long term care facility. Please
answer the following questions. Your answers will be
gathered and analyzed statistically. Your privacy is
strictly protected.

1 Acceptance of MRSA carriers
1. Possible 2. Impossible 3. Others ()

2 Acceptance of Pseudomonas aeruginosa carriers
1. Possible 2. Impossible 3. Others { )

3 Acceptance of nasogastric tube-fed persons
1. Possible 2. Impossible 3. Others ( )

4 Acceptance of gastrostomy tube-fed persons
1. Possible 2. Impossible 3.Others ( )
5 Acceptance of persons requiring an indwelling
urinary catheter
1. Possible 2. Impossible 3. Others ({ )
6 Acceptance of persons receiving intermittent
catheterization
1. Passible 2. Impossible 3. Others { )

For the hospitals only

7 Hospitalizing patients with a tracheostoma
1. Possible 2. Impossible 3. Others ( )
8 Hospitalizing [VH
1. Possible 2. Impossible 3. Others ( )

Thank you very much for your cooperation. We will gather
information by the phone at a later date.

these in our statistical analysis. In both studies, the
acceptance rate was compared and examined among the
NH, GICF, and GH for each question on the survey. In
addition, we looked at the change in acceptance rates
from 2000 to 2001 for each type of facility examined.

Between the distribution of the first and second ques-
tionnaire, lectures on MRSA and urinary incontinence
were given to facility personnel, who attended these lec-
tures voluntarily. We then categorized the facilities into
two groups, a participating group, consisting of facilities
whose personnel had attended the lectures, and a non-
participating group (facilities where lectures had not
been given). The lecture on MRSA focused mainly on
general characteristics, pathogenicity, and infectivity.
The lecture on urinary incontinence covered classifica-
tion, causes, and means by which people adapt to hav-
ing intermittent catheterization. The effect of the
lectures was examined by comparing the pre- and
postlecture acceptance rates,

Statview-J5.0 was used for analysis. Chi-squared test
was used to compare the acceptance rates between three
groups and between 2000 and 2001. Paired #-test was
used to compare the acceptance rates between pre- and
post lecture. The statistically significant difference was
set at P < 0.05.
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Results

In the study conducted in May 2000, 26 NH (74.3%),
34 GICF (85%), and 14 GH (87.5%) responded to our
questionnaire, and in the second study on June 2001, 29
NH (82.9%), 35 GICF (87.5%), and 13 GH (81.3%)
responded.

On whether they would admit MRSA carriers, in the
first study, 8 NH (33%), 12 GICF (40%), and 7 GH
(54%) replied ‘possible’, and in the second study, 9 NH
(43%), 21 GICF {64%), and 7 GH (58%) gave that
answer. In both studies, no statistically significant dif-
ference was found in the admission rates among the
NH, GICF, and GH, despite the fact that acceptance
rates in each facility did improve, as the second study
results indicate (Fig. 1).

On whether they would accept P. aeruginosa carriers,
in the first study, 8 NH (33%), 13 GICF (45%), and 8
GH (62%) responded ‘possible’, and in the second
study, 13 NH (52%), 23 GICF (72%). and 8 GH (73%)
replied ‘possible’. In both studies, the GH showed the
highest acceptance rate, followed by the GICF and NH,
but’fio statistically significant difference was found
among the facilities. Each type of facility improved their
admission rate, as the second study results show, and a
statistically significant difference was found in the GICF
(P < 0.05) (Fig. 2}. e

On whether they would admit nasogastric tube-fed
patients, in the first study, 12 NH (46%), 26 GICF
(81%), and 13 GH (93%) answered ‘possible’, and in
the second study, 16 NH (66%), 28 GICF (88%),
and 12 GH (100%) responded ‘possible’. In both
studies, the GH had the highest acceptance rate, fol-
lowed by the GICF and NH. In the first study, a sta-
tistically significant difference was found between the
NH and GICF (P<0.01), and in the second study,
between the NH and GH (P <0.05). Each type of
facility improved their acceptance rate in the second

GicFe 2001

My 2000 GICFy 2000 GHa 2000 Nig 2001 Gy 2001

Figure 1 Admission policy for MRSA carriers. Chi-squared
test was performed to compare acceptance rates between 3
groups and between 2000 and 2001, P value did not reach
statistical significance.
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study, but no statistically significant difference was
found (Fig. 3).

On whether they would accept gastrostomy tube-fed
patients, in the first study, 12 NH (46%), 24 GICF
(73%), and 13 GH (93%) replied ‘possible’, and in the
second study, 16 NH (67%}), 28 GICF (90%), and 13
GH (100%) answered ‘possible’. Both studies revealed
similar responses to the question of whether the facili-
ties would admit nasogastric tube-fed patients. In the
first study, a statistically significant difference was found
between the NH and GICF (P < 0.05), and between the
NH and GH (P<0.01), and in the second study,
between the NH and GICF (P < 0.05), and between the
NH and GH (P < 0.05). Each type of facility showed an
improvement in their acceptance rates in the second
study, but no statistically significant difference was
found (Fig. 4).

On whether they would accept patients requiring an
indwelling urinary catheter, in the first study, 19 NH
(73%), 29 GICF (88%), and 13 GH (93%) answered
‘possible’, and in the second study, 23 NH (92%), 32

NH; 1000 GICFa 2000 GHe 1000 MHy 3001 GICFs 2001 Gra 2001
Figure 2 Admission policy for Pseudomonas aeruginosa
carriers. Chi-squared test was performed to compare
acceptance rates between 3 groups and between 2000 and

2001: *P < 0.05.

GICFs 2000

Qg 2000 s 2004 CHC#y 2008 Orly 2001

Figure 3 Admission policy for nasogastric tube-fed persons.
Chi-squared test was performed to compare acceptance rates
between 3 groups and between 2000 and 2001: *P < 0.05,

*#*P < 0.01.
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GICF (94%), and 13 GH (100%) responded ‘possible’.
As seen with the other responses, the acceptance rate
was the highest in the GH, followed by the GICF and
NH, but no statistically significant difference was found.
Each type of facility showed an improvement in their
acceptance rates in the second study, but no statistically
significant difference was found (Fig. 5).

On whether they would admit patients requiring
intermittent catheterization, in the first study, 15 NH
{58%), 19 GICF (66%), and 12 GH {86%) replied ‘pos-
sible’, and in the second study, 12 NH (57%j), 26 GICF
{87%), and 10 GH (83%) answered ‘possible’. The
acceptance rates in each type of facility showed the same
tendency as that observed for the question on the
acceptance of patients requiring an indwelling urinary
catheter, except for the difference between the GICF and
GH that appeared in the second study. A statistically sig-
nificant difference was found between the NH and
GICF in the second study {P < 0.05). Each type of facil-
ity improved their acceptance rates in the second study,

NHs. 2000 CCFy 2000 Gie 2000 ll'lul l | Okis 2001
Figure 4 Admission policy for gastrostomy tube-fed
persons. Chi-squared test was performed to compare
acceptance rates between 3 groups and between 2000 and

2001: *P < 0.05.

(@mpesaisia
[H nontibie

My 2000

TICFa 200 T 2000 oHa £001 QicFs 2001 OHs 2001

Figure 5 Admission policy for persons requiring an
indwelling urinary catheter. Chi-squared test was performed to
compare acceptance rates between 3 groups and between 2000
and 2001. P value did not reach the statistical significance.
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but no statistically significant difference was found
{Fig. 6). ,

The admission rate of NH for all six categories, in the
first study, was found to be 33% for MRSA carriers as
well as P aeruginosa carriers, the lowest of all, and in the
second study, 43%, again the lowest of all (Fig. 1). In
both studies, a statistically significant difference was
found between the admission rates for MRSA carriers
and that for patients requiring an indwelling urinary
catheter (P < 0.01). The lectures on MRSA were
attended by 26 facilities {28.6%) and 28 (30.8%)
attended those on urinary incontinence. In order to
examine the effect of these lectures, we investigated only
those facilities that had answered both questionnaires in
2000 and 2001, dividing them into participating and
non-participating groups.

For the lecture on MRSA, we studied 61 facilities (20
in the participating group, 41 in the non-participating),
and for the lecture on urinary incontinence, 61 facilities
(18 in the participating group, and 43 in the non-
participating}. An improvement in the acceptance rates
for MRSA carriers was observed in the second study, in
both groups. A statistically significant difference was not
found in the change of the acceptance rate in either
group (Fig. 7).

For the lecture on urinary incontinence, the number
of facilities in the-non-participating group that
answered that it would be impossible for them to ac-
cept patients requiring intermittent catheterization
decreased from 15 to 7, and the number of facilities
that provided answers that we categorized as ‘others’
increased from 4 to 9. However, no statistically signifi-
cant difference was found in either group (Fig. 8).

Finally, the responses to the questions added to the
surveys distributed to the GH showed that 10 of 14
facilities deemed it ‘possible’ to accept patients with a
tracheostoma, and 8 of 14 facilities considered it ‘pos-
sible’ to accept patients with intravenous alimentation

HHa 2000

QICFp 2000 GHs 2000 NHa 2001 QICFe 2001 GHy 2001
Figure 6 Admission policy for persons requiring
intermittent catheterization. Chi-squared test was performed
to compare acceptance rates between 3 groups and between

2000 and 2001: *P < 0.05.
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Participating

AT

Non-participating

Facilities Facilities 10
5 . .
Figure 7 Effect of the lecture on MRSA
0 on admission rates. The numbers are the
2 001 :
' 2000 2001 — ?:m 220 * sum of 3 groups. Paired t-test was performed
B possible 8 14 Bpossible : to compare acceptance rates between 2000
Wimpocshie L 8 [ Wimpossivie 2 L and 2001. P value did not reach statistical
Dlathers ! 0 [Qothers 5 7 significance.
Participating

15

MNumber
of
Facilities g

Figure 8 Effect of the lecture on urinary

incontinence on admission rate. The
, numbers are the sum of 3 groups. Paired ¢-
1 K
i.fpnss'b?e 35 133 = possble test was performed to compare acceptance
M impossile @ impossiie | 15 7 rates between 2000 and 2001. P value did
[Oothers 0 2 [Dothers 4 9

not reach statistical significance.

in the first study. In the second study, ¢ of 13 facilities
responded that it would be ‘possible’ for them to accept
patients with a tracheostoma, and 8 of 13 facilities said
that it would be ‘possible’ for them to accept patients
with intravenous alimentation.

Discussion

The aim of this study was to clarify the admission pol-
icies that are currently in place in long-term care facil-
ities by studying 91 such facilities (NH, GICF, and GH)
in and around the city of Nagoya.

As possible factors affecting admission policies, we
defined six categories: (1) MRSA carriers, (2) Pseudomo-
nas aeruginosa carriers, {3) nasogastric tube-fed patients,
(4) gastrostomy tube-fed patients, (5) patients requiring
an indwelling urinary catheter, and (6) patients requiir-
ing intermittent catheterization.

With regards to MRSA carriers, a number of studies
show a positive correlation between MRSA colonization
and a higher death rate 6 months later.'® Other research,
however, indicates that there is no clear causal relation-
ship between MRSA colonization and infection in long-
term care facilities.” It has also been pointed out that
infection and the prevalence of MRSA would not occur
in long-term care facilities that practised strict
isolation®"1? because unlike hospitals, long-term care
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facilities are rarely overcrowded with patients taking
artibiotics,” those with a central venous catheter' and
critically ill patients® all of whom are considered to be
the biggest carriers of this infection. Therefore, some
studies have suggested that refusing admission to
MRSA carriers into long-term care facilities is discrim-
inatory.*'* In our study, the acceptance rate for MRSA
carriers in NH was 33% in 2000, and 43% in 2001. The
results obtained in a previous study by Washio and
Fujishima,” who reported that the acceptance rate for
MRSA carriers was 33.3% in nursing homes, are con-
sistent with our results. Although the acceptance rate
for MRSA carriers in NH improved in the second study,
it was still low in comparison with the other five cate-
gories, which suggests that refusing to admit MRSA car-
riers is an ingrained response by these facilities. The
acceptance rate for P, aeruginosa carriers is also low in
NH and the results indicate that patients who are car-
riers of other bacteria might be also dealt with unfairly.
There is a pressing need for facility personnel to receive
education on the nature and management of these con-
ditions, and for further studies to be conducted.

The acceptance rate for nasogastric tube-fed patients,
gastrostomy tube-fed patients, and patients requiring an
indwelling urinary catheter were the highest in GH, fol-
lowed by GICF and NH in both studies. GICF had a
higher acceptance rate for patients requiring intermit-

| 77



Y Hirakawa et al.

‘tent catheterization than GH in 2001, but overall the
rate was the highest in GH, followed by GICF and NH.
Because all these conditions are categorized as requiring
medical care, it seems appropriate that the highest
acceptance rate was found in GH, where medical facil-
ities, medical care and medically trained staff are more
readily available than in GICF and NH. However, some
reports have indicated that GH residents do not all
require medical care, and that there are high medical
demands in NH.**® Therefore, our results do not nec-
essarily reflect the fairness and appropriateness of the
admission policies we investigated. In addition, we did
not ask the facilities whether or not they had sufficient
staff to take care of additional residents, although a
shortage of care staff may be one of the reasons why
facilities claimed they were unable to accept new resi-
dents from the four categories chosen for the study.
Because the shortage in human resources for geriatric
care has long been recognized and studied,'® the gov-
ernment needs to examine its standards of human
resource placement as a factor in limiting the admission
of elderly who require care into long-term care facilities.
A comparison of the results from the two studies
shows that, except for a decline in the acceptance rates
for persons receiving intermittent catheterization seen
in NH and GH, all of the facilities improved their accep-
tance rates for all patient categories. In particular, the
acceptance rate for £ aeruginosa carriers in GICF in the
second study showed a statistically significant differ-
ence. These improvements probably reflect the ongoing
efforts made by these facilities to improve care. Other
possible reasons are that, because of the introduction of
the public long-term care insurance plan, senior citizens
now have more choices of where to obtain care. Also,
the expansion of care facilities has stimulated competi-
tion among them®® and we assume that therefore long-
term care facilities are concerned that their admission
refusals could create a negative reputation among the
elderly, of which there are many, still awaiting admit-
tance into these facilities.'"'* We did not investigate this
issue in the present study, but expect to in the future.
The effect of the lectures on a change in admission
policies was examined, but no correlation was found.
We first assumed that lecture participants would mainly
be care staff and decided that basic, practical informa-
tion was appropriate for them. Thus, we focused on the
general characteristics, pathogenicity, and infectivity of
MRSA, and the classification, causes, and means by
which people adapt to receiving intermittent catheter-
ization for urinary incontinence. However, the lectures
were mainly attended by chief administrators and direc-
tors, and not by the staff members who actually care for
the elderly in these facilities. The content of the lectures
might have been inappropriate; instead they should
have been specifically aimed at encouraging admission.
Yet another possible reason for the results obtained is
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that both the participating and the non-participating
groups already had some prior knowledge of these con-
ditions. If that is the case, then public information or
guidelines on admission policies may be needed, rather
than knowledge. Further examination into the type of
information that should be provided and the level of
knowledge of participants is needed.
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Factors associated with long
hospital stay in geriatric wards
in Japan
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Background: To reduce the length of stay (LOS) in hospital, the factors associated with
extended LOS have to be identified.

Methods: A comprehensive geriatric assessment (CGA) of patients in a geriatric ward
was carried out to identify the factors associated with LOS of more than 28 days.

Results: Of 193 patients (> 65 years old) who had been admitted to the geriatric ward of
Nagoya University Hospita! from home, 118 patients had complete CGA data sets. The
CGA items were studied within 1 week of admission and analysis was performed by Chi-
squared followed by multilogistic analysis. Chi-squared analysis demonstrated that many
of the basic activities of daily living (BADL) and instrumental ADL (IADL) had a significant
association with longer LOS, but the contribution of psychological factors, assessed by
mini-mental state examination and Geriatric Depression Scale-15, was relatively small.
Multilogistic analysis showed that dependence on dressing assistance and medication
assistance significantly increased the chance of having a LOS longer than 28 days.

Conclusion: Intervention to improve the ability to dress and take medication indepen-
dently may reduce LOS.

Keywords: activities of daily living, comprehensive geriatric assessment, length of stay.

Introduction

In many countries including Japan, increasing medical
costs are an urgent issue, and one of the main contrib-
uting factors is length of stay (LOS) in hospital. Patients
in geriatric wards generally have a long LOS and reduc-
ing that time is one way of reducing medical costs, not
necessarily only for administrative reasons, but also
from the clinical point of view because unnecessarily
long hospitalization may result in a decline of in the
ability to perform activities of daily living (ADL) or con-
tracting an infectious disease.
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A comprehensive geriatric assessment (CGA) is a
multidisciplinary diagnostic process that includes the
medical, psychosocial, and functional aspects of the
subject.! CGA followed by therapy is called geriatric
evaluation and management (GEM), which has been
shown to be effective in several aspects including
improved functional status, less placements in nursing
homes, and improved diagnostic accuracy.™

However, few studies have demonstrated the impact
of GEM on LOS. One study in France showed that
GEM reduced prolongation of LOS for non-medical
reasons, but did not have a measurable impact on the
duration of hospital stay.* Collard et al. showed that in
an acute care setting LOS was reduced and the total
charge was lowered after GEM, although the effect was
relatively limited.®

To strengthen the impact of GEM on LOS, the factors
associated with long LOS have to be identified and then
more progressive intervention can be done.
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Methods

Subjects

The study group were 289 elderly (>65 years old)
patients who were admitted to a geriatric ward between
1 September 1998 and 31 December 2000. Of these,
211 underwent CGA within 1 week of admission to
hospital; CGA was not performed in 78 patients because
of severe acute illness. Referral from another facility was
the reason for admission for 18 patients and 193 were
hospitalized from home. Complete CGA data sets were
collected from 118 (50 males, 68 females) of the patients
admitted from home.

CGA

For the CGA, we evaluated the basic activities of daily
living (BADL), instrumental ADL (IADL), vision, hear-
ing, and communication in the physical aspect, cogni-
tive function and depression in the mental aspect,
economic status, marital status, farnily status, relation-
ship with family members, and ability to behave as a
group in the social aspect.

BADL

The Barthel index was used to assess capability with
BADL.® The total scores were divided between greater
than or less than 16. In each item subjects were divided
into two groups: the full mark and other.

IADL

The Lawton scale was used to assess [ADL.” The total
scores were divided between greater than or less than 4.
In each item subjects were divided into two groups: the
full mark and other.

Cognitive function

The mini-mental state examination (MMSE) was used
to assess cognitive function.® The total scores were
divided between greater than or less than 23. In each
item subjects were divided into two groups: the full
mark and other.

Depression

The Geriatric Depression Scale-15 was used to assess
mood.” The total scores were divided between greater
than or less than 3.

Physical functional assessment

Vision, hearing, communication ability, and ability to
ascend and descend stairs were evaluated by scoring

from 0 (unable) to 3 (able). In each item subjects wei
divided into two groups: the full mark and other.

Social status

Using scales developed by Ozawa' economic status
family status, relationship with family, and group behav
iour ability were assessed. Higher scores indicate a bet
ter social life.

Statistical analysis

Statistical Analysis System (SAS) version 6.12 software
was used for statistical analysis. Chi-squared analysis
was performed in two groups: short LOS (< 27 days)
and long LOS (= 28 days), followed by multiple logistic
analysis. Fisher's exact probability test was used for
comparing the binominal proportion from two inde-
pendent samples in 2 x 2 tables with small expected
counts {less than 5).

In all analysis, P<0.05 was considered statistically
significant.

Results

Table 1 shows the characteristics of the patients and the
relation of LOS assessed by single variant analysis is
shown in Table 2. Chi-squared analysis showed that the
total scores of BADL, IADL, vision, economic status,
and group behaviour were significantly associated with
longer LOS. Four disease categories (diabetes meliitus,
cerebrovascular disease, ischemic heart disease, and
dementia) that were relatively prevalent in the ward were
not significant factors in the same analysis {data not
shown). Tables 3-6 show the relation between each
item of the BADL, [ADL and MMSE. Independence of
all BADL items, except grooming, was significantly
associated with longer LOS (Table 3). Independence of
all IADL items, except telephone use and travel, was sig-
nificantly associated with longer LOS (Table 4). In the

Table 1 Characteristics of the subjects admitted to a
geriatric ward

Age 770+72
M/F 50/68
Total score of BADL {mean + SD) 17.2+4.4
Total score of IADL (mean * SD) 57124
Total score of MMSE (mean + SD} 25.8+4.7
LOS (mean + SD) (days) 40.8 £30.5
No. of medications 6.4+3.8
No. of diseases 34120

BADL, basic activities of daily living; IADL, instrumental
ADL; LOS, length of hospital stay; MMSE, mini-mental state
examination.
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Table 2 Relationship between length of stay (LOS) and gender, age and items
from the Comprehensive Geriatric Assessment (CGA)

Item LOS Pvalue
<27 days 228 days

Gender
Male 22 (44.0%) 28 (56.0%) NS
Female 32 (47.1%) 36 (52.9%)

Age (years)
=80 33 (44.0%) 42 (56.0%) NS
<79 21 (48.8%) 22 (51.2%)

Total BADL score
216 49 (53.8%) 42 (46.2%) <0.001
<15 5(18.5%) 22 (81.5%)

Total IADL score :
24 49 (51.0%) 47 (49.0%) 0.02
<3 5 (22.7%) 17 (77.3%)

Total MMSE acore
223 45 (49.5%) 46 (50.5%) NS
<22 9 {33.3%) 18 (66.7%)

GDS-15
z5 25 (51.0%) 24 (49.0%) NS
<4 29 {42.0%) 40 (58.0%)

Vision _
Healthy 7 46 (51.1%) 44 (48.9%) 0.04
Impaired 8 (28.6%) 20 (71.4%)

Hearing
Healthy 39 (45.3%) 47 (34.7%) NS
Impaired 15 {46.9%) 17 (53.1%)

Communication
Healthy 52 (48.1%) 56 (51.9%) NS*
Not healthy 2 (20.0%) 8 (80.0%)

Economic status
Independent 54 (48.2%) 58 {51.8%) 0.03*
Dependent 0 (0.0%) 6 (100.0%)

Marital status
With spouse 25 (43.1%) 33 (56.9%) NS
Without spouse 29 (48.3%) 31 (51.7%)

Familial status
Not alone 43 (44.8%) 53 (55.2%) NS
Alone 11 {50.0%) 11 (50.0%)

Familial relationships
Intimate 28 (51.9%) 26 {48.1%) NS
Not intimate 26 (41.3%) 37 (58.7%)

Group behaviour
Eager to join 41 (55.4%) 33 (44.6%) 0.006
Not eager to join 13 (29.5%) 31 (70.5%)

#Fisher's exact probability test.

MMSE, only ‘calculation’ showed statistical significance
(Table 5). Five types of multiple logistic analyses were
petformed (Table 6). In model 1, items in the BADL
scales (Barthel index) that had P values less than 0.10 in

122 |

737

the Chi-squared analysis were considered. Dressing
showed a significantly high odds ratio. In model 2, items
in the JADL {Lawton scale) that had P values less than
0.10 were considered. Dependence with laundry and
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Table 3 Relationship between length of stay (LOS) and items from the basic
activities of daily living (BADL)

Item LOS Pvalue
<27 days 2 28 days

Fecal incontinence
Independent 50 (50.0%) 50 (50.0%) 0.04*
Dependent 4 (22.2%) 14 (77.8%)

Urinary incontinence
Independent 48 (52.7%) 43 (47.3%) 0.005
Dependent 6 (22.2%) 21 (77.8%)

Grooming
Independent S50 (46.7%) 57 {53.3%) NS*
Dependent 4 (36.4%) 7 (63.6%)

Toileting '
Independent 50 (52.1%) 46 (47.9%) 0.004*
Dependent 4 (18.2%) 18 (81.8%)

Feeding
Independent 52 (49.1%) 54 (50.9%) 0.04*
Dependent 2 {16.7%) 10 (83.3%)

Transfer
Independent 48 (52.7%) 43 (47.3%) 0.002
Dependent 5(19.2%) 21 (80.8%)

Walking
Independent 46 (52.3%) 42 (47.7%) 0.02
Dependent 8 (26.7%) 22 (73.3%)

Dressing
Independent 50 {53.8%) 43 (46.2%) <{.001*
Dependent 4 (16.0%) 21 (84.0%)

Stairs
Independent 40 (55.6%) 32 (44.4%) 0.008
Dependent 14 (30.4%) 32 (69.6%)

Bathing
Independent 47 (54.7%) 39 (45.3%) < 0.001
Dependent 7 (21.9%) 25 (78.1%)

*#Fisher’s exact probability test

medication was significant. In model 3, items of calcu-
lation and copying a design, which had P values less
than 0.10, were considered, and only calculation was
significant. Model 4, in which every item that had a P
value less than 0.10 was considered, showed that dress-
ing and medication were significant. In model 5, items
of physical function, social status and the total scores of
both BADL and IADL, and MMSE were considered,
and the total score of the BADL (Barthel index) was
significant.

Discussion
The present study investigated the factors associated

with long LOS. Single-variant analysis showed that the
factors significantly associated with a LOS of more than

28 days were the total scores of both the BADL and
IADL, the items of vision, economic status, and group
behaviour.

Several studies have reported an association of LOS
with ADL,'®' but not which items of the ADL are
important for determining LOS. In the current study,
Chi-squared analysis showed that all BADL items,
except grooming, had a significant association with
longer LOS. In multiple logistic analysis model 5, the
total score of the ADL had the highest odds ratio, and
within the ADL items (model 1) dressing was the factor
most strongly associated with LOS. In model 4, in
which all the items were considered, the item that had
the strongest association was dressing, These results
indicate that in the current study dependence of dress-
ing had the most significant association with longer
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Table 4 Relationship between length of stay (LOS) and instrumental

activities of daily living (IADL)

[tem LOS P value
<27 days > 28 days

Telephone
Independent 52 (47.3%) 58 (52.7%) NS*
Dependent 2 (25.0%) 6 (75.0%)

Shopping
Independent 42 (54.5%) 35 (45.5%) P=0.009
Dependent 12 (29.3%) 29 (70.7%)

Preparing meals
Independent 27 (60.09%) 18 (40.0%) P=0.02
Dependent 27 (37.0%) 46 {63.0%)

Housework :
Independent 46 (52.9%) 41 (47.1%) P=0.009
Dependent 2 (25.8%) 23 (74.2%)

Laundry
Independent 42 (56.8%) 32 (43.2%) P=0.002
Dependent 12 (27.3%) 32 (72.7%)

Travel
Independent 52 (48.6%) 55 (51.4%) P=0.06%
Dependent 2 (18.2%) 9 {81.8%)

Medication
Independent 44 (56.4%) 34 (43.6%) P <0.001
Dependent 10 (25.0%) 30 (75.0%)

Money
Independent 51 (50.0%) 51 (50.0%) P =0.03*%
Dependent 3 (18.8%) 13 (81.3%)

*Fisher’s exact probability test

LOS; however, the reason was not clear. Independence
with dressing requires physical function as well as some
aspects of judgment and therefore, the item of ‘dressing’
may represent a combination of several aspects of phys-
ical and mental function. Interestingly, intervention
trials have shown an improvement in independent
dressing’'” and a GEM approach stressing capability
with dressing should reduce LOS.

Chi-squared analysis showed that all items in the
[ADL, except telephone use and travel, were signifi-
cantly associated with longer LOS. Both multilogistic
analysis modet 2, in which IADL items were analysed,
and analysis model 4 showed that needing assistance
with medication significantly increased the chance of
having longer LOS. Our previous study showed that
patients who need medication assistance had signifi-
cantly lower scores in ADL, IADL, and MMSE.*
Therefore, this item could also represent a combination
of aspects. Issac et al. demonstrated that cognitive func-
tion strongly affected medication compliance in elderly
patients.”

Age and living status (living alone or not) were not
significant factors. Epstein et al. showed that patients
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of low sociceconomic status, including lower income,
had longer hospital stays®® and in the current study
economic status was a significant factor in single vari-
ant analysis; however, multiple logistic analysis failed
to show statistical significance. The current subjects
were relatively wealthy and only 5% needed monetary
assistance from relatives, whereas in the Epstein study
14% of the subjects had annual incomes less than
US$5000, which would affect the results of statistical
analysis.

Incalzi et al. showed that extended hospital stay was
significantly and independently predicted by polyphar-
macy and comorbidity, demonstrating that patients who
were prescribed six or more medications and three or
more diagnoses had significantly longer LOS." In the
current study, patients with six or more medications had
longer LOS (43.9 vs 36.1 days), although it was not sta-
tistically significant, whereas the number of diseases did
not have an impact on LOS,

The 4score, an index developed by Glass et al.®
defines four factors associated with longer LOS: (1) Is
the patient 80 years old or more? (2) Will the patient
have to live somewhere new at discharge? (3) Is there
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Table 5§ Relationship between length of stay (LOS) and items from the
mini-mental state examination (MMSE)

[tem LOS P value
< 27 days 2 28 days

Crientation (time)
Fully 38 (51.4%) 36 (48.6%) NS
Not fully 16 (36.4%) 28 (63.6%)

Orientation (place)
Fully 40 (48.2%) 43 (51.8%) NS
Not fully 14 (40.0%) 21 {60.0%)

Registration
Fully 54 (46.2%) 63 (53.8%) NS*
Not fully 0 (0.0%) 1 {100.0%)

Calculation
Fully 29 {58.0%) 21 (42.0%) P=0.02
Not fully 25 (36.8%) 43 (63.2%)

Recall
Fully 33 (52.4%) 30 (47.6%) NS
Not fully 21 (38.2%) 34 (61.8%)

Language
Fully 53 (45.7%) 63 (54.3%) NS#
Not fully 1 (50.0%) 1 (50.0%)

Repeat
Fully 50 (45.0%) 61 (55.0%) NS*
Not fully 4 (57.1%) 3 (42.9%)

Three-stage command
Fully 53 (46.1%) 62 {53.9%) N5#
Not fully 1 (33.3%) 2 (66.7%)

Read and obey
Fully 53 (46.5%) 61 {53.5%) NS*
Not fully 1 (25.0%) 3 (75.0%)

Write a sentence
Fully S1 (47.2%) 57 (52.8%) NS*
Not fully 3 (30.0%) 7 {70.0%)

Copy a design .
Fully 50 (49.5%) 51 (50.5%) P=0.07*
Not fully 4 (23.5%) 13 (76.5%)

*Fisher's exact probability test

any disorientation? (4) If so, is the disorientation
chronic? Two or more positive answers to these ques-
tions on admission increases the length of social stay in
hospital. [n the current study, neither the total score of
the MMSE nor the item of ‘orientation’ was signifi-
cantly associated with longer LOS, Age was not a sig-
nificant factor, either. The disagreement could be
explained by the different settings. The Glass study was
done in an acute medical care ward, and in the current
study the setting was a mixture of acute care and reha-
bilitation unit. Therefore, the factors associated with
longer LOS may depend on the type of facility.

The current study was conducted in a geriatric ward
in a university hospital and the patients had several par-
ticular characteristics compared with other hospitals in
Japan. They were relatively wealthy'® and many had a
family member to live with (35 of 118 patients). Further
analysis should be performed to confirm that the factors
identified in the current study are significant in different
settings,

In conclusion, in Japanese geriatric wards, depen-
dence with the BADL, specifically dressing and taking
medication, were the factors significantly associated
with a LOS of more than 28 days.
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Table 6 Multilogistic analysis of factors associated with longer length of stay (LOS)

Model 1

Model 2

Model 3 Model 4 Modet &

No. of patients

Vision

Economic status

Group behavior

Total BADL score
Fecal incontinence
Urinary incontinence
Toileting
Transfer
Walking
Dressing
Stairs
Bathing

Total IADL score
Shopping
Preparing meal
Housework
Laundry
Travel
Medication
Money

Total MMSE score
Calculation
Copy a design

118

6.1 (1.9:19.2)**

118

2.5 (1.0:5.9)*

28 (1.1:69*

118 118 118

5.1 {1.8:14.7y**

4.1 (1.2:13.6)*

2.6 (1.1:6.5)*

2.4 (1.1:5.00% -

In each model the variables were selected by step-wise method.
The variables that were analysed in each model, but not selected, are expressed by -.
The selected variables are expressed as odds ratio (95% confidence interval) and P value (*P < 0.05, #*P < 0.01).
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Association of Cholecystokinin 1 Receptor and
f;-Adrenergic Receptor Polymorphisms with

Midlife Weight Gain
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Abstract

KODA, MICHIKO, FUJIKO ANDO. NAOKIRA NIINO,
HIROSHI SHIMOKATA, KYOKO MIYASAKA, AND
AKIHIRO FUNAKOSHL Association of chelecystokinin |
receptor and B;-adrenergic receptor polymorphisms with
midlife weight gain. Obes Res. 2004;8:1212--1216.

We investigated the relationship of polymorphisms in the
cholecystokinin 1 receptor [CCKIR, G T{(n-128), 410 G
{n-811] and the B;-adrenergic recepror (By4R; Trpb4Arg)
with midlife weight gain. The participants were 1012 Jap-
anese men and women (40 to 59 years of age). Their weight
at 18 years old was obtained from a questionnaire. Weight
change was defined as the current weight minus the weight
at 18 vears old. Subjects were grouped into four categories
by these genotypes: W/W = noncarriers, W/H = Arg®
carriers of the 3,-AR, H/'W = T (n-128) or G (n-81) carriers
of the CCKIR, H/H = T (u-128) or G (n-81) and 4rg®™
carriers. In men, the interaction between the CCKIR and
B4-4R polymorphisms was significant (two-way ANOVA,
p << 005y but neither the CCKIR nor the B,-4R was
individually associated with weight gain. The H/H group
showed a higher possibility of weight gain of 10 kg or more
compared with the W/W group in men. The odds ratio for
weight gain (210 kg) of H/H was 2.34 (95% confidence
interval: 1,50 to 4.30) compared with W/W. In women,
neitlier main effect nor interaction was significant. These
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results suggest that the combination of CCKIR and the
B3-4R polymorphisms is a contributing factor for midlife
weight gain in men.

Key words: combination of polymorphism, body weight
gain, middle-aged men

Age-related increases in body weight in young adult men
and postmenopausal women have been reported. Weight
gain is as harmful to the health as being overweight, In a
previous study, weight gain from 20 years of age was
closely associated with cardiovascular risk factors in wid-
dle-aged men (1), and weight gain from 18 years of age was
assoctated with coronary heart disease risk in women (2).
According to a Japanese national cross-sectional survey in
1999 (3), although the rate of excess weight (BM1 = 23
kgm?) was 19.2% in those 20 to 29 years old, it increased
to 29.6% in those 50 to 59 vears old for men. In women, it
was 7.3% in those 20 to 29 years old and 27.5% in those 50
to 59 years old,

There are several causes associated with weight gain,
such as smoking, physical activity during leisure, aleohol
consumption, and genetic factors (4-6). Regarding obesity,
we reported the possibility that the polymorphism of the
cholecvstokinin 1 receptor (CCKIR)' gene may be related
to an increase m body fat content it middle-aged and elderly
people (7). Cholecystokinin {CCK) is a peptide hormone
found in the central nervous system and gastrointestinal
tract. CCKIR has been shown to mediate the CCK-induced
suppression of food imtake (8), and the peripheral adiminis-
tration of CCKIR antayonists increased food intake (9).
However, Hamann et al. (10) found no evidence for its
association with early-onset obesity in children and adoles-
cents.

! Nonstandard sbbreviations: CUKIR, cholecystolinin | receptos, CCK. cholecystokinin,
H3-AR, Hy-adreneryic recepror: NILS-LSA, National Insitute fur Longeviey Sciencey—
Longitudingl Study of Aping.
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The Byadrencrgic receptor (Bs-AR) genotype has also
been cited as a gene candidate related to obesity (6,11,12),
and it is involved in the regniation of lipolysis and thermo-
genesis. Japanese (12), Pima Indians (6), and Alaskan Es-
kimos (13) have higher frequencies of the f;-AR gene
polymorphism than whites, However, some studies have
suggested that the B,-4R gene is not agsociated with obesity
(13.14). Therefore. we investigated the relationship between
CCKIR and B4R gene polymorphisms and weight gain
from 18 years of age to middle age.

The means and SD of current weight, weight at 18 years,
and weight change froin 18 years by genotype are shown in
Table 1. The means of weight change were 8.2 kg in men
and 5.1 kg in women.

Genotype and polymorphism allele frequency distribu-
tions for CCKIR and f;-4R are shown by gender in Table
2. These genotype frequencies were found to be in Hardy-
Weinberg equilibrium in men and women. Gender differ-
ences in those frequency distributions were ot significant.
The frequency of the 7 (n-128) allele in CCKIR was 26%
and that of the G (n-81} allele was ~40%. Funakoshi et al.
{7) has found that there are two sequence changes in human
CCKIR. a G to T change in n-128 and an 4 to G change in
n-81. Six genotypes were identified as wild-type (G/G,
A/A). heterozygote type (G/T, A/G). (G/G, A/G), (G/T,
G/G). (G/G. G/G). and bomozygote type (T/T, G/G). The
genotype combinations G/'T. A/A; T/T, A/G; and T/T, A/A
were not found. On the other hand, the genotype frequency
of the B;~4R gene polymorphism is ~33%. similar to pre-
vious studies in other Japanese (12).

Two-way ANOVA was carried out in which weight gain
was taken as the dependent variable and the CCKIR and
B-AR polymorphisms were independent variables. Neither
CCKIR nor B;-4R was individually associated with weight
gain in men. However, the interaction between CCKIR and
B:-AR polymorphisms was significant (p << 0.05: Table 3),
The main effects and the interaction were not significant in
women,

Comparisons of the distributions of weight change from
18 years by genotype are shown in Table 4. Of the 564 men,
237 (40%) were noncatriers (W/W), 110 (20%) were 4rg™
carriers of the B,-4R (W/H), 149 (26%) were T (n-128) or
G (n-81) carriers of the CCKIR (H/W), and 78 (14%) were
T (n-128) or G (n-81) and Arg™ carriers (H/H). Of the 548
women, 211 (38%%) were W/W, 113 (21%) were W/H, 158
(29%5) were H/W, and 66 (12%%) were H/H. The frequency
of weight gain (210 kg) was 40% for men and 24% for
women, The distribution of weight change in men was
different among the genotypes (p << 0.01). The frequency of
a weight gain of =10 kg was higher v the HH group than
in the other three groups, The distribution in women was not
different.

Finally, the risk of weight gain (=10 kg) was estimated
using multiple logistic regression analysis in men (Table 5).

Table 1. Characteristics of participants by gender

Men Wonien
(i1 = 564) {n = 548)
Height 1641 =39 1541 £ 49
Current weight 65087 541+ 8.0
Weight at 18 years 56867 439 = 6.0
Weight change 82x174 5177

Mean * SD.

The odds ratio of the H/H group was significantly higher
[2.54 (95Y% confidence interval: 1.50 to 4.30)] compared
with that of the W/W group. However, in men with W/H or
HAW, the odds ratios were not significant,

These results showed that the combination of CCKIR and
Bs-AR polymomphisms was associated with a weight gain of
=10 kg from 18 years of age in men. Hamann et al. {10 did
not find that the CCKIR polymorphism was associated with
early-onset obesity in children and adolescents. Although
excess energy from inecreased food intake may be used for
growth in a child, it is not usually used for growth in adults.
After maturing. the polymorphism of the CCK/R gene may
have an important role as a regulator of food intake. B;-48
is involved in the regulation of Jipolysis and thermogenesis.
The resting metabolic rate in Arg64 hornozygotes is signif-
icantly lower than in Trpé4 homoezygotes (15). Moreover,
B-AR is expressed in visceral fat in humans (16), and
visceral fat increases with advancing age (17). Therefore, in
men carying the T or G allele of the CCKIR and 4rg®
allele in B-AR. food intake may increase, but extra energy
may not bum, leading to weight gain.

However, neither CCKIR nor B,-4R was individuaily
associated with weight gain. CCK/R or B;-AR alone was
not likely to be a strony independent contributing factor of
weight gain. Therefore, the results of the association be-
tween a single gene and weight gain in many previous
studies have been contradictory, A combination of polymor-
phisms in two or more candidate genes may contribute to
weight gain {e.g., the 8;~4R and uncoupling protein gene)
(18,19}, The simultaneous existence of two polymorphising
was associzted with weight gain.

It remains unclear why these results were revealed only in
men. For women, the physielogical and environinental fac-
tors are relatively strong (¢.g., pregnancy, parity, and meno-
pause involve hormenal changes) (20). Furthermore,
women may try more frequently to lose weight, and thege
factors may be stronger than genetic factors.

There are some limitations in this study. First. there may
be other factors related 1o body weight. Smoking influences
weight and weight change (4). and we, therefore, performed
an analysis excluding smokers. The results were similar to
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