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ABSTRACT

The Geriatric Depression Scale (GDS)-15 was used in 607 adults aged 65+ years living in a community, nursing homes,
and a general hospital to explore characteristics of depressive mood in different care settings. Factor analysis of GDS-15
extracted 4 factors labeled unhappiness, apathy and anxiety, loss of hope and morale, and energy loss. The scale scores
labeled unhappiness, apathy and anxiety, and loss of hope and morale were negatively correlated with the Barthel
Tndex and the Mini-Mental State Examination scores. The results classified the depressive patterns into 2 types, one
fitting the nursing home residents and the other fitting the hospital patients. The dominant factors of the nursing-home
type were unhappiness and loss of hope and morale, and the hospital type was highly related with apathy and anxiety.
The results indicate an extended utility of the GDS-15 for a deeper understanding of depressive mood in various care

settings. (J Geriatr Psychiairy Neurol 2006;19:26-31).
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Depression is one of the most common and insidious prob-
lems for older adults, including those in long-term care
settings. Although nursing home residents and geriatric
hospital patients often receive comprehensive assess-
ments involving instruments programmed to evaluate
depression, it has been suggested that clinicians tend to
underestimate the presence of depression, possibly
because depressive symptoms may be assumed to be a
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part of normal aging, not related to the disease of depres-
sion, and therefore are sometimes overlooked.! We previ-
ously reported on the relationship between functional
disabilities and depressive mood in older patients admit-
ted to the geriatric ward of a general hospital using facto-
rial analysis.” The results clarified factorial components
of the Geriatric Depression Scale (GDS)-15,” which con-
sists of 4 major factors. Two of those factors, “loss of morale
and hope” and “memory loss and reduction of social activ-
ity,” were significantly correlated with the presence of
functional disabilities; thus, we concluded that depression
associated with physical and/or cognitive handicaps could
be reflected in patterns of GDS scores. However, as sug-
gested in our report, the features of depression affected
by acute medical conditions in hospitalized elderly
patients may not always be generalized to older adults
living in a community or other long-term care settings.

In this study, we extended this line of research to
include a community and several nursing homes, both to
apply this new and easy method using factorial analysis
and to clarify the differences in patterns of depressive
mood among these 3 settings.

© 2006 Sage Publications
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Table 1. Profiles of the Participants in Three Settings
N Age Basic ADL MMSE GDs-15
Community 184 715+ 75 19.7+0.8 ]** 279+ 04° 51+35 }**
Nursing homes 178 82.4+ 6.1 13.81£4.6 | *Flux 210+ 45 Jux 8.6+21 Jex
General hospital 245 774 + 6.6 177+ 4.0 257 +4.2 57+3.8
Total 607 79.419.6 172+4.2 24.7+44 6.4+3.6

Note: ADL = activities of daily living; MMSE = Mini-Mental State Examination; GDS = Geriatric Depression Scale.

a. MMSE was measured in 22 randomly sampled ofder aduits in the community. The comparative analysis including residents in the community was not performed.

¥pP< 01

METHODS

Participants and Measurements

We sampled 928 adults aged 65 years or over. Among these,
we consecutively enrolled 184 community-dwelling resi-
dents in Tsukude village, a rural village in central Japan,
389 residents in 4 nursing homes (mean length of stay,
409 + 313 days at the survey), and 355 patients admitted
to the geriatric ward of a teaching general hospital. In the
community, data were collected from physically and cog-
nitively independent volunteers visiting a health care
center for an annual health check. All participants were
asked to complete the Japanese version of short form
GDS-15* and the Barthel Index” to assess their basic activi-
ties of daily living (ADL), with the assistance of attending
staff if necessary. The GDS-15 is a well-established assess-
ment scale for depressive mood, consisting of 15 self-
administered alternative (yes/no) questions. A higher score
indicates a greater degree of depressive mood with a cutoff
score set at 6/6+.5 All nursing home residents and all
hospital patients underwent the Mini-Mental State
Examination (MMSE),7 administered by the attending
doctors for hospital patients and by nurses for nursing
home residents. In the community, because of availability
of staff, MMSE was measured in 22 randomly sampled
older adults to represent their cognitive status. Partici-
pants who were unable to answer the questionnaires
because of acute illness and those who declined to cooper-
ate with the study were excluded. Also in accordance with
previous reports®® regarding the validity of the GDS,
participants who scored below 15 on the MMSE were
excluded. As a result, 211 nursing home residents and 110
hospital patients were not included, and the data of
remaining 607 participants (female 56.7%; mean age 77.1
+ 8.0 SD) were used for analysis.

Statistical Analysis
Correlation coefficients were calculated by Pearson’s

method for parametric data and by Spearman’s method
for nonparametric data. Differences in continuous vari-
ables among more than 2 groups were determined by a
one-way analysis of variance, and Tukey’s test was used
for subsequent multiple comparisons. Kruskal-Wallis test
was used for categorical comparisons of the nonparametric

data. The internal consistency of the GDS-15 was calcu-
lated with Cronbach’s o The principal factor analysis for
the GDS-15 was performed with an eigenvalue of 1.0 or
more as the extraction criterion, and factors were identi-
fied after varimax rotation. Scale scores were calculated
by counting the number of scored items belonging to the
factors extracted from the GDS-15. Values of P < .05 were
considered to indicate statistical significance, and all tests
were 2-tailed. All statistical analyses were performed on
a personal computer with the statistical software package
8PSS for Windows version 11.0 (SPSS Inc, Chicago, IL).

RESULTS

Table 1 shows the mean age, basic ADL, MMSE, and GDS-
15 scores for each group of participants. Basic ADL and
MMSE scores were highest in the community and lowest
in the nursing homes. The mean GDS-15 score of all the
participants was 6.4 + 3.6 8D, and 49.7% of them scored
above 6. The GDS-15 score was significantly higher in the
nursing homes than in the other settings, and no fewer
than 87.6% of the nursing home residents had a GDS-15
score above 6.

Table 2 shows depressive response rate (the rate of
respondents who had an alternative choice representing
depressive mood) for each GDS-15 item in the 3 groups.
Nursing home residents scored significantly higher than
the other 2 participant groups on the following 10 of the
15 items: satisfied, dropped activities, emptiness, often
bored, in good spirits, feels happy, prefers to stay in, won-
derful to be alive, feels worthless, and feels situation is
hopeless. “Full of energy” was the only item in which the
hospital patients scored highest. The internal consistency
of the GDS-15 was high, with Cronbach’s o being .778.
The factor analysis of GDS-15 extracted 4 factors, whose
loading values are shown in Table 3. Factor [ represented
“unhappiness,” which included the items 1, satisfied; 5, in
good spirits; 7, feels happy; and 11, wonderful to be alive.
Factor II, labeled “apathy and anxiety,” was made up of 6
items: 2, dropped activities and interest; 3, emptiness; 4,
often bored; 6, afraid something bad will happen; 8, often
feels helpless; and 15, most people better off than self.
Factor III, labeled “loss of hope and morale,” included 4
items: 9, prefers to stay in; 10, more problems with memory
than most; 12, feels worthless; and 14, feels situation is
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Table 2. Depressive Response per Group to Each Geriatric Depression Scale-15 ltem

Kruskal-Wallis Test (P}

Community Nursing Homes General Hospital

1. Satisfied 26.0 75.1 19.8 <.001

2. Dropped activities and interest 40.0 55.9 51.3 <.001

3. Emptiness 18.9 41.7 33.9 <.001

4, Often bored 154 46.0 28.9 <.001

5. In good spirits 33.4 88.9 21.8 <.001

6. Afraid something bad will happen 402 50.3 50.6 .076

7. Feels happy 28.7 81.8 21.9 <.001

8. Often feels helpless 52.6 68.6 63.0 007

9. Prefers to stay in 43.4 60.8 43.0 <.001
10. More problems with memory than most 66.3 64.4 54.0 021

1. Wonderful to be alive 270 65.9 22.2 <001
12. Feels worthless 172 41.8 28.9 <.001
13. Full of energy 46.0 335 63.1 <.001
14. Feels situation is hopeless 30.9 52.5 43.2 <.001
15. Most people better off than self 29.7 33.0 30.8 795
Note: Bold indicates highest; italic indicates lowest.

Table 3. Principal Factor Analysis (Varimax) of the Geriatric Depression Scale-15
Factor | Factor Il Factor Hl Factor IV

item Unhappiness Apathy and Anxiety Loss of Hope and Morale Energy Loss

1, Satisfied 0.778

2. Dropped activities and interest 0.413

3. Emptiness 0.756

4. Often bored 0.532

5. In good spirits 0.746

6. Afraid something bad will happen 0.421

7. Feels happy 0.771

8. Often feels helpless 0.385

9. Prefers to stay in 0.280
10. More problems with memory than most 0.247

11. Wonderful to be alive 0.684
12. Feels worthless 0.567
13. Full of energy 0.475
14. Feels situation is hopeless 0.890
15. Most people better off than self 0.418
Explained variance 2.3 1.8 1.4 0.5
Cumulative percentage of variance explained 16.3 275 36.8 40.3

Note: The factor score was calculated by a regression method, which cumulated factor loadings of all items of Geriatric Depression Scale-15.

hopeless. Factor IV, labeled “energy loss,” included the item
13, full of energy. The cumulative percentage of variance
explained was 40.3%.

The GDS-15 score had a significant negative correla-
tion with basic ADLs (Pearson’s r = —.304, P < .001) and
with MMSE score (r = -.220, P < .001), but not with age.
Table 4 shows the correlations between the scale score of
each factor extracted from GDS-15 and age, basic ADL,
and MMSE score. The scale scores of factors I, II, and IIT
were negatively correlated with basic ADL and MMSE
scores, whereas that of factor IV showed significant posi-
tive correlations with basic ADL and MMSE scores.

Based on the results of the scale-score calculations, a
radar chart was created to analyze patterns in the GDS-15
scores. Figure 1 illustrates the patterns of 3 care settings.
The pattern in nursing homes was wide above and below,
indicating large contributions of Factors I (unhappiness)
and IIT (loss of hope and morale) to the participants’

depressive mood. On the other hand, the pattern in the
general hospital had a sharply pointed shape, which sug-
gested the large contribution of factor II (apathy and

anxiety).
DISCUSSION

In the present study, most of the nursing home residents
were in a depressive mood. Their average GDS-15 score
was 8.6 = 2.1 8D, higher than in the studies of nursing
home residents by Sutcliffe et al,m Casarett et al,'! and
Rinaldi et al,"> which showed averages of 5.4+ 3.2 SD, 5.6
+4.4 8D, and 6.7 + 3.8 SD, respectively. With an intent to
secure the validity of the GDS-15, we excluded partici-
pants with moderate and severe cognitive impairment.
Rinaldi et al included participants with MMSE scores of
5 or higher (mean MMSE score 20.0 £ 6.1 8D), and Sut-
cliffe et al had no exclusion criteria based on MMSE score,
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Table 4. Correlation Coefficients Between the Scale Scores of the Factors Extracted From
GDS-15 and Age, Basic ADL, and MMSE Score

Factor | Factor Il Factor lll Factor IV
Item Unhappiness Apathy and Anxiety Loss of Hope and Morale Energy Loss
Agg 065 P=.,131 273* P< .001% 043 P= 322 -.095% P= 027%
Basic ADL -374* P< .001* - 167% P < .001% -.169* P< .001* .108% P= .010*
MMSE -.263* P< 0.001* ~.088% P=.017% -.164* P< .001% 083* P=.043%

Note: GDS = Geriatric Depression Scale; ADL = activities of daily living; MMSE = Mini-Mental State Examination. Correlation coefficients between age and the factors were calculated
by Spearman’s method, and those between basic ADL, MMSE and the factors were calculated by Pearson’s method.

*P< .05,

Factor I: Unhappiness
(Item No. 1, 5,7, 11)

Factor IV: Energy loss
(Item No. 13)

Factor III: Loss of hope and morale
(Item No. 9, 10, 12, 14)

BN

Factor II: Apathy and anxiety
(Item No. 2, 3, 4, 8, 15)

-+ ¢ - Community
—&-— Nursing Homes
— —& — General Hospital

Figure 1. The factorial pattern on a Geriatric Depression Scale (GDS)-15 radar chart for the participants in a community, nursing homes,

and a general hospital.

On the other hand, Casarett’s samples had higher cogni-
tive abilities (mean MMSE score 27.4 + 1.7 SD) than our
participants. Thus, higher average GDS-15 score in the
present study relative to the above reports may be attrib-
utable to variability of participants’ cognitive status.
Another explanation for the discrepant results may be
that because there was a wide range in the residents’
length of stay, our study may have included participants
who were still in their transitional period trying to adjust
to the nursing home environment. Therefore, our results
may not necessarily reflect persistent psychological status
of nursing home residents. On the other hand, hospital
patients showed significantly higher GDS-15 scores than
the community residents, which is consistent with the

previous findings suggesting that acute medical conditions
or exacerbations of chronic illnesses may be associated
with depressive mood.* 1

The present study revealed that depressive symptoms
in older adults are common in long-term care settings. The
factorial analysis demonstrated clear associations of
physical/cognitive status with depressive mood. The
results of this study showed a similar factorial structure
of GDS-15, which is comparable to the results of a previous
Japanese study®’® as well as those reported from countries
with different ethnicities.”” ™ All of the factors extracted
from GDS-15 had rather weak but significant correlations
with basic ADL and MMSE scores. In particular, Factors
1 (unhappiness) and III (loss of hope and morale) showed
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stronger negative correlations with basic ADL and MMSE
scores than the other factors. These findings indicate that
Factors I and III can be especially enhanced by physical
and/or mental disabilities; thus, these factors may be
associated with secondary depression.

As shown in the radar chart, it is interesting that the
pattern of GDS-15 scores in the nursing homes was verti-
cally wide, indicating strong contributions by Factors I
(unhappiness) and ITI (loss of hope and morale) to depres-
sive moods, whereas the pattern in the hospital was
extended far out to the right relative to other factors,
indicating a relatively strong contribution by Factor II
(apathy and anxiety). Thus, when older adults show the
nursing-home type depressive pattern with dominant
factors influenced highly by functional handicaps, clini-
cians should endeavor to alleviate the handicaps—for
example, by improving the care environment through more
adequate care services or extending the patient’s remain-
ing functional abilities. On the other hand, when older
adults show the hospital-type depressive pattern, clini-
cians should pay attention to the temporary nature of
depressive moods derived from acute physical or mental
deterioration. An understanding of the differences in
depressive patterns can be useful in formulating clinical
interventions. However, a limitation of this study is that
it did not take the time course of functional disabilities of
the study sample into consideration. Ormel et al® clarified
that basic ADL/instrumental ADL disability and depres-
sion are mutually reinforcing over time in a community-
based cohort study. Therefore, a speculation arises,
regarding the structural difference of depressive mood in
different care settings, that it may be the length of time
participants have been suffering from functional disabili-
ties, not their environment of care, that explains the dif-
ference we observed in this study. Longitudinal studies
tracking hospital inpatients who move into nursing homes
for the assessment of changes in their depressive mood
would be necessary to address this issue. The other limita-
tion is that the findings do not address the influence of
quality of care or treatment on depressive mood of the
study participants. An interventional approach may clarify
whether the environment of care can affect depressive
mood of older adults with functional disabilities.

In summary, we carried out a factorial analysis of
GDS-15 in older adults in a community, nursing homes,
and a geriatric ward of a general hospital and extracted
4 factors, labeled unhappiness, apathy and anxiety, loss
of hope and morale, and energy loss. Among the 3 settings,
depressive mood was observed most frequently in the
nursing homes. The depressive patterns of GDS-15 scores
were classified into 2 types, 1 fitting the nursing home
residents and the other fitting the hospital patients. The
dominant factors of the nursing-home type depressive
pattern were unhappiness and loss of hope and morale,
which were influenced highly by the participants’ func-

tional handicaps, and the hospital-type depressive pattern
was highly related to apathy and anxiety. The results
indicate an extended utility of the GDS-15 for a deeper
understanding of depressive mood in different care set-
tings; this instrument may help staff and clinicians to
more accurately identify those who are depressed and
initiate an appropriate treatment intervention.
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Bowel incontinence is related to
improvement in basic activities
of daily living in residents of
long-term health care facilities
for the elderly in Japan

Hideki Nomura,! Hatsuyo Hayashi,* Toshio Hayashi,? Hidetoshi Endo,!
Hisayuki Miura,' Shosuke Satake' and Akihisa Iguchi?

'Internal Medicine, National Center for Geriatrics and Gerontology and *Department of Geriatrics, Nagoya
University Graduate School of Medicine

Background: The purpose of the present study is to clarify the target criteria for care in
long-term health care facilities for the elderly in Japan and to investigate the relationship
between changes in basic activities of daily living (BADL) over 1 year and the comprehen-
sive geriatric assessment (CGA) scale.

Methods: An observational study was conducted in a facility in Nagoya, Japan. The par-
ticipants consisted of 54 residents. The following four scales of comprehensive geriatric
assessment were administered to the residents in both 2000 and 2001: Barthel index (BI),

Lawton scale, mini-mental state examination and geriatric depression scale 15.

Results: The Barthel index was significantly improved in 2001 compared with 2000 (P =
0.007). The Lawton scale was significantly lower in 2001 (P = 0.029). Neither the mini-
mental state examination nor geriatric depression scale 15 scores changed significantly. To
determine the factors that influenced the change in BADL, logistic regression analyses
were performed using the above four scales as independent variables and the BI change as
a dependent variable. In multivariate analysis, a BI score of less than 75 approached sig-
nificance for improvement in BADL (P = 0.094, odds ratio = 2.79). Other logistic regres-
sion analyses were also performed using each ADL task in Bl as an independent variable
and the change in BI as a dependent variable. In multivariate analysis, bowel incontinence
was a significant independent variable (P = 0.006, odds ratio = 10.9).

Conclusion: As bridging facilities between acute-care hospitals and home, long-term
health care facilities are a reasonable choice for the elderly with bowel incontinence.

Keywords: aged, geriatric assessment, incontinence, nursing homes.

Introduction

In Japan, the number of elderly who require long-term
care because they are bedridden or suffering from
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dementia or frailty is estimated to be about 2.8 million
and is increasing. To address the needs of those requir-
ing long-term care, a long-term nationwide care insur-
ance system was started in April 2000. Long-term
health care facilities for the elderly (‘Kaigo Rojin Hoken
Shisetsu’ in Japanese) are among the services this insur-
ance system provides.! These intermediate facilities are
established to provide residents with both appropriate
medical care and assistance with the activities of daily
living (ADL), and to facilitate their return home.” They
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are equipped with rehabilitation equipment and a
trained staff. The elderly eligible for residence in these
facilities are in a stable medical condition and do not

require acute medical treatment; their main require--

ment is assistance with ADL. Rehabilitation improves
their ADL skills, and they are able to return home with
or without in-home services. To obtain beneficial out-
comes for residents in these facilities in Japan, clear tar-
get criteria of care must be established. However, these
criteria have not yet been fully established.

The comprehensive geriatric assessment (CGA) pro-
gram is a systemic multidimensional approach to
improving quality of life and planning care for frail eld-
erly. Many reports, including controlled trials, have
supported the many benefits of a CGA program for
improving living location, functional status and risk of
hospitalization and mortality*® Such programs have
been increasingly introduced in hospitals, care facilities,
and in-home care in Japan.

The purpose of the present study was to clarify the
target criteria of care in long-term health care facilities
in Japan. We investigated (i) evaluation of one-year
changes in CGA scales in long-term care health facilities
in Japan and (i) which CGA scales are suitable for pre-
dicting residents’ basic ADL (BADL) after 1 year.

Methods

Participants

Subjects in this study were elderly residents in a long-
term care facility in Nagoya City, Japan. All participants
provided oral informed consent prior to participating in
the study. We attempted to perform a comprehensive
geriatric assessment of each participant. Finally, the
subject group included 54 residents (14 men and 40
women, mean age 82.5 years) who had completed a
CGA for 2 consecutive years.

Measurements

In the spring of 2000 and 2001, all of the residents
except those who could not communicate underwent
CGA. The CGA scales analyzed in this study were as fol-
lows: the Barthel index (BI) of basic ADL,* the Lawton
scale of instrumental ADL (JADL),” the mini-mental
state examination (MMSE) for cognitive function and
the geriatric depression scale 15 (GDS15) for screening
for depression.®® Because the staff in the facility pre-
pares food and does the housekeeping and laundry, a
full score on the Lawton scale in this study was five
points instead of eight; these three tasks were excepted.

As possible confounding factors, we checked the fol-
lowing: hospitalization history for the study periods,
length of each resident’s stay in the facility and where
he/she was before admission to the facility.

Statistical analyses

Data were analyzed using StatView 5.0 (SAS Institute,

Inc., Cary, NC). First, Wilcoxon tests for changes in

CGA scores over 1year were performed. Then, to

determine the factors that influenced the change in

BADL, univariate logistic regression analyses were per-

formed. In these analyses, the dependent variable was

the change in Bl which was described as ‘better’ or

‘unchanged or worse’, and the independent variables

were age, hospitalization history, length of stay, where

he/she had been prior to admission and CGA scale

scores in 2000. Of these independent variables, age

and length of stay were presented in years and days,

respectively. The others were presented as categories of

data as described below.

o Hospitalization history during the year (yes or no)

o Where he/she had been prior to admission (hospital
or elsewhere (home, other facilities, and so on)

e Bl score (< 75 or 2 75)

e Lawton scale score(< 3 or 2 3)

e MMSE score (<19 or 2 19)

e GDS1S score (<7 or 2 7).

Next, multivariate logistic regression analysis was per-

formed with the independent variables that had shown

statistical significance in univariate analyses.

To further estimate the factors that influenced the
change in BADL over the period of that year, another
logistic regression model was made. Procedures of
these analyses were the same as those mentioned
above. In this model, the change in BI was a depen-
dent variable, and 10 ADL tasks in BI in 2000, which
were divided into two categories of data (i.e. depen-
dent or independent), were used as independent
variables.

Statistical significance for all analyses was determined
by P<0.0S. Statistical tendency was determined by
P<0.10.

Results

Subjects’ characteristics in 2000

The subject group in this study was comprised of 54
residents who completed the CGA in 2000 and 2001,
and included 14 men and 40 women, with a mean age of
82.5 years (Table 1). The number of residents who had
a history of hospitalization in the course of that year, the
length of stay in the facility, and where he/she had been
prior to admission to the facility are also shown in
Table 1.

Changes in CGA scores between the years 2000
and 2001

The means and standard deviations of CGA scores in
2000 and 2001 are shown in Table 2. Wilcoxon tests
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were performed to evaluate changes in each pair of
CGA scores. On these tests, Bl was found to be signifi-
cantly improved (P=0.007) and Lawton scale signifi-
cantly lower in 2001 (P=0.029). Neither the MMSE
score nor GDS15 score changed significantly between
2000 and 2001 (P=0.730 and 0.404, respectively;
Table 2).

Analyses to determine the relationship between
change in BADL and CGA score in 2000

To determine the factors that influenced the change in
BADL, univariate logistic regression analyses were per-
formed. The dependent and independent variables are

Table 1 Subject characteristics in 2000

described in the Methods section. In these analyses, B
scores less than 75 in 2000 and GDS15 scores seven or
above in 2000 were significant variables for improve-
ment in BADL between the beginning and end of the
year (P =0.027 and 0.031, odds ratio = 3.64 and 3.46,
respectively). Age, length of stay, hospitalization history,
Lawton scale and MMSE were not significant variables
(Table 3).

Multivariate logistic regression analysis was per-
formed with Bl and GDS15, which had been statistically
significant in univariate analyses, used as independent
variables. In this analysis, BI scores less than 75
approached significance as independent variables (P
=0.094, odds ratio = 2.79; Table 4).

Number of subjects (male : female) 54 (14 : 40)
Mean age in years (SD) 82.5 (4.7)
Number of residents who had a history of hospitalization during the study year : 26
Mean length of stay in the facility in days (SD) 452.8 (233.5)
Location prior to admission
Acute-care hospital 21
Long-term care medical facilities 9
Long-term care health facilities 3
Their own home 1;

Other

SD, standard deviation.

Table 2 Changes in comprehensive geriatric assessment scores between the years 2000 and 2001

2000 2001 P-value
Barthel index (/100) 67.5 (25.0) 73.5 (24.0) 0.007
Lawton scale (/5) 2.7 (1)) 2.3 (1.2) 0.029
Mini-mental state examination (/30) 18.4 (6.7) 18.2 (6.9) 0.730
Geriatric depression scale 15 (/15) 6.5 (3.4) 6.8 (3.4) 0.404

Shown as means (SD). P-values were calculated by Wilcoxon test.

Table 3 Univariate logistic regression analyses with change in basic activities of daily living and comprehensive

geriatric assessment score in 2000

Odds ratio 95%CI P-value
Age (year) 1.00 0.89-1.12 0.954
Length of stay in the facility (days) 1.00 1.00-1.00 0.326
Hospitalization history (no) 0.96 0.32-2.93 0.949
Barthel index (< 75 points) 3.64 1.16-11.44 0.027
Lawton scale (> three points) 0.36 0.12-1.12 0.078
Mini-mental state examination (= 19 points) 0.56 0.19-1.67 0.301

3.46 1.12-10.64 0.031

Geriatric depression scale 15 (2 seven points)

Odds ratios are shown for improvement in basic activities of daily living between the years 2000 and 2001.

Cl, confidence interval.
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Analyses to determine the relationship between
change in BADL and BI on each task in 2000

To further estimate the factors that influenced the
change in BADL, other univariate logistic regression
analyses were performed. In these, the change in BI was
a dependent variable and 10 ADL tasks in BI in 2000
were independent variables. Bowel incontinence and
urinary incontinence were significantly independent
variables (P < 0.001, P = 0.011, odds ratio=11.11, 4.60,
respectively) for improvement of BADL (Table S). Mul-
tivariate logistic regression analysis was performed with
bowel function and bladder function, which had been
statistically significant in univariate analyses, used as
independent variables. In this analysis, only bowel
incontinence was a significantly independent variable
(P =0.006, odds ratio = 10.9)(Table 6).

Table4 Multivariate logistic regression analysis

Discussion

Long-term care health facilities are established to pro-
vide residents with both appropriate medical care and
assistance with the activities of daily living (ADL), and
to facilitate their return home. To this end, it is impor-
tant to clarify the factors that influence their BADL and
target criteria that, if met, can enable them to return
home. Improvement of BADL may be influenced by
their diseases or their medical status as presented by
laboratory data. However, it is worth noting that in gen-
eral, reliable data is rarely obtained on residents in these
facilities. Thus, we chose the CGA scale for use in this
study.

In this study, the Lawton scale slightly changed for
the worse for the subject group as a whole. The reason
this for trend is not clear, but one possible reason is that

Odds ratio 95%Cl P-value
Barthel index (< 75 points) 2.79 0.84-9.29 0.094
Geriatric depression scale 15 (= seven points) 2.61 0.79-8.55 0.114

Odds ratios are shown for improvement in basic activities of daily living between the years 2000 and 2001.

CI, confidence interval.

Table § Univariate logistic regression analyses with change in basic activities of daily living (BADL) and Barthel

index (BI) for each task in 2000

Odds ratio 95%ClI P-value
Feeding (dependent) 0.38 0.03-4.46 0.441
Bathing (dependent) 3.00 0.66-13.57 0.154
Grooming (dependent) 1.52 0.39-5.97 0.547
Dressing (dependent) 1.88 0.60-5.80 0.287
Bowels (dependent) 11.11 2.94-42.06 < 0.001
Bladder (dependent) 4.60 1.42-14.86 0.011
Toilet use (dependent) 0.97 0.32-2.93 0.950
Transfer (dependent) 1.04 0.32-3.38 0.947
Mobility (dependent) 0.90 0.31-2.66 0.854
Stairs (dependent) 1.13 0.34-3.74 0.839
Table 6 Multivariate logistic regression analysis
Odds ratio 95%CI P-value
Bowels (dependent) 10.9 2.01-59.23 0.006
Bladder (dependent) 1.03 0.20-5.18 0.974
Qdds ratios are shown for improvement in basic activities of daily living between the years 2000 and 2001.
ClI, confidence interval.
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most residents in these facilities seldom perform some
of the tasks on the Lawton scale, such as shopping and
handling finances, and their ability to perform these
tasks may therefore show a decrease. The Barthel index
showed significant improvement between 2000 and
2001. To determine the factors that influence the
change in BADL, logistic regression analyses were per-
formed. In these, a BI of less than 75 in 2000
approached significance as an independent variable. In
this study, residents unable to communicate were
excluded; they often had low BI scores because they
were bedridden. Thus, Bl score of these study subjects
may be relatively higher than that of the other residents.
BI scores of less than 75 in this study may represent
moderately impaired BADL. On the other hand, for
those residents who had Bl scores of 75 and above, there
may be a ceiling effect. Then, this result is reasonable.
However, it is worth showing with data, because long-
term care health facilities are intermediate ones and it is
important to identify residents for whom rehabilitation
will be effective .

On the other hand, the steps of Bl may be rough and
this index may be not sufficiently sensitive to small
changes for residents with high BI scores. Harwood et al.
reported the limited applicability of BI for day-hospital
attendance.’® Though this result indicates that residents
with moderate impairment in BI tend to improve in Bl
after a year, it does not exclude the effects of rehabilita-
tion on residents with high BI scores.

Moderate impairment in Bl in 2000 approached sig-
nificance, not definite significance, as an independent
variable. We suspect that this index is not sufficiently
sensitive to predict a one-year outcome because BI con-
sists of so many different tasks. Thus, logistic regression
analyses with each task in BI in 2000 and change of Bl
for a year were performed. Bowel incontinence was a
significant independent variable in multivariate analysis.
One notable finding in this study was that bowel incon-
tinence was a positive factor for improving BADL in this
facility after a year. In univariate analysis, bladder func-
tion was also significant, though it was not significant in
multivariate analysis. This may be due to the multicolin-
earity of these two variables; because urinary inconti-
nence and bowel incontinence had a strong correlation
(r=0.75) in this study (data not shown). Therefore,
excretory functions of both urination and defecation,
not only defecation, are likely factors that influence BI
score after a year. Cho et al. reported that urinary incon-
tinence was associated with significant declines in
BADL after three years in community-dwelling eld-
erly.!! The reason for this discrepancy is unclear. One
possible explanation is that anxiety about incontinence
causes patients to decrease activities in their community
and home, and that once the staff provides assistance
and instruction — rehabilitation - in this regard,
improvement in BADL occurs. On the other hand,
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Umegaki et al. reported that bowel incontinence in eld-
erly patients in a university hospital in Japan was related
to the facilities’ administration after discharge from the
hospital.'” Long-term health care facilities are estab-
lished to provide residents with assistance with ADL
and to facilitate their return home. According to our
report and the report by Umegaki et al., it is reasonable
that elderly with bowel incontinence habits are espe-
cially eligible for residence in these facilities in Japan.
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Abstract

With increasing population of older adults in need of care, caregiver’s burden is becoming a major
concern. We investigated the relative contributions of BPSD of care recipients, caregiver’s back-
ground and the care environment to caregiver’s burden assessed by using Zarit burden interview
(ZBI). Among BPSD, inability of finding the way home, inability of managing money and fecal
incontinence were the most difficult symptoms to cope with. A path analysis, by which we
constructed a network model to clarify the contributions of the factors examined to the caregiver’s
burden, indicated that the severity of dementia, the feeling of “would rather die than be in the same
condition” and the physical pain of the caregivers showed great direct influences on the score of the
ZBI. In conclusion, we clarified kinetic and dynamic interactions of factors affecting caregiver’s
burden by using a path analysis. The model indicates that the caregiver’s burden can be affected not
merely by the illness of the care recipients but by the caregiver’s background and the care

environment.
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1. Introduction

The proportion of the population made up of individuals aged 65 and older in Japan
exceeded 19.0% in 2003 (MHLW, 2003). Among the elderly population, 13% were
estimated to be in need of care due to their physical or mental disabilities (MHLW,
2000). According to the MHLW (2001), 71.1% of elderly care recipients who live at
home are receiving care primarily from their family members. The Japanese
government launched public long-term care insurance in the year 2000, with an aim
of providing care recipients with the relevant care services according to their level of
disability. Because the present system for evaluating the level of disability is still in its
developmental stage, further revisions are required with particular reference to the
adequate assessment of dementia and related behavioral disturbances, which must be
reflected in the evaluation of relevant care needs. Previous reports have demonstrated an
association between the caregiver’s burden and both the BPSD and the care
environment, but how these factors contribute to the increase of the caregiver’s
burden remains to be clarified. Because the caregiver’s burden is a multi-layered
phenomenon involving various factors on both sides (care recipients and caregivers),
clarification of the complicated relationship between these factors and the caregiver’s
burden should lead to a better understanding of how the burden increases, and thus of
what interventions might help to reduce it.

In this study, in an attempt to clarify the structure of the caregiver’s burden and how it
develops, we here applied a network model using path analysis.

2. Subjects and methods

2.1. Subjects

A total of 116 caregivers of elderly patients were enrolled in this study. All patients were
care recipients who either attended the geriatric outpatient of the Nagoya University
Hospital or used in-home care services from community service providers. Written

informed consent was obtained from all participants.

2.2. Measurements

A structured questionnaire was handed or sent to the caregivers of the care recipients.
The questionnaire asked about the care recipient’s and caregiver’s background, clinical
conditions, care environment, familial and economic status, and the caregiver’s burden was
sent to each of the caregivers. The severities of physical disability and dementia were
evaluated according to the criteria shown in Tables 1 and 2. These criteria are normally
used for evaluating the level of disability when care recipients apply for services provided
for by the public long-term care insurance policy. Respondents were also queried in regard
to the types of services provided and the presence or absence of an intimate counselor and
an alternative caregiver. In addition, the caregivers were asked whether or not they had to
relocate in order to provide care, whether the demands of providing care had forced them to
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Table 1
Criteria of the severity of physical disability

1 - Almost independent in daily living despite some disabilities and able to go out of home by self, going
out of home by self using public transportation

2 Almost independent in daily living despite some disabilities and able to go out of home by self, going
out of home by self within neighborhood

3 Almost independent in domestic daily living but unable to go out of home without assistance, spending
most of day time out of bed and able to go out of home with assistance

4  Almost independent in domestic daily living but unable to go out of home without assistance, spending
a considerable day time in bed and seldom go out of home

5 Spending most of day time in bed and require any assistance in daily activities but able to keep siiting
position, able to move to a wheel chair from bed and do eating and toiletting out of bed

6  Spending most of day time in bed and require any assistance in daily activities but able to keep sitting
position, require assistance to move to a wheel chair

7 Bed ridden all the time and require assistance for toiletting, eating and dressing, unable to roll over
without assistance

8 Bed ridden all the time and require assistance for toiletting, eating and dressing, unable to roll over
without assistance

quit their job, whether they found their role rewarding, and whether they ever took time off
from providing care.

The BPSD of the patients were assessed using an original list (Table 3). The lists
consisted of 18 symptoms (nos. 1-18) included in the primary assessment dataset of the
public long-term care insurance and 17 symptoms (nos. 19-35) selected from the lists
applied in previous studies (Sanford, 1975; Greene et al., 1982; Baumgarten et al,,
1990). For each applicable symptom, the caregivers were asked to rate the degree of
difficulty in coping with the symptom by providing a score ranging from O (none) to 10
(very severe).

The caregiver’s burden was assessed by the Zarit burden interview (ZBI) (Zarit et al.,
1980). The ZBI has 21 questions with four choices for each item, and the total score (full
score: 84) was used for the analyses. We also asked the caregivers to self-rate their overall
sense of burden and life satisfaction on a scale of 0 (extremely low) to 100 (extremely

high).

Table 2
Criteria of the severity of dementia

0  Not demented :

1  Almost independent both domestically and socially despite some dementia symptoms

2 Hampered in daily living with mental symptoms, abnormal behdviors and communication disorders,
but barely maintain independence with close supervision by others

3 In constant need for assistance because of incapacity due to mental symptoms, abnormal behaviors and
communication disorders. Problematic symptomes or behaviors are observed

4  Incapacitated in daily living with frequent mental symptoms, abnormal behaviors and communication
disorders, and unable to maintain independence without assistance by others

5 In need of specialized medical care because of extreme mental disorders, problematic behaviors or
severe physical ailments persistent manifestation of psychiatric symptomes such as delirium, delusion,

agitation, or self-inflicting injury
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Table 3
The list of BPSD

1 Delusion of being robbed
2 Confabulation or spread around
3 Hallucination
4 Changeable mood
5  Sleep disturbance
6  Verbal and non-verbal abuse
7  Repeated story
8  Loud voice
9  Resistant to care
10  Wandering
11 Restlessness
12 Inability in finding the way home
13 Request to go home
14 Hording useless things
15  Inability of managing the hot things
16  Destroying property
17  Filthy behavior
18  Allotriophagy
19  Confusion between present and past
20  Misrecognition for family
21  Misrecognition of acquaintance
22 Inability of managing money
23 Inappropriate sexual behavior
24  Hiding things
25  Compulsive behavior
26  Misinterpretation for caregivers’ contact
27  Hanging around persistently, repetitive question
28  Disturbing conversation
29  Waking caregiver up
30 In need to be watched out
31 Reduction of interest
32 Appears unhappy or depressed
33 Abnormal appetite
34  Urinary incontinence
35  Fecal incontinence

In addition to the above assessment of caregiver’s burden, with an aim to clarify relative
contributions of caregiver’s feeling to the burden, two questions asking a sense of loss as
the care recipient’s cognition declines and whether or not he/she would rather die than be in
the same condition were included in the questionnaire. Also, a covert wish if the care
recipient would disappear and a latent desire for dying to escape from the burden were

asked.

2.3. Statistics

Pearson’s correlation coefficients (r) were calculated for parametric data and
Spearman’s rank of order correlation coefficients (p) were calculated for non-parametric
data. We used the chi-square test with Yates correction, and Fisher’s exact test for
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categorical comparisons of the data. Differences in the means of continuous measurements
among the groups were tested using the Student’s ¢-test and one-way analysis of variance
(ANOVA). Tukey’s test was performed for multiple comparisons when ANOVA showed a
significant difference. The internal consistency of the ZBI was calculated by Cronbach’s
alpha. Multiple regression analysis, using the step-wise method with the variables of
significant measures detected in the univariate analyses, was conducted to identify the
factors contributing to the ZBI. Patients whose relevant data was missing were excluded
from the multivariate analysis. To clarify the process by which the caregiver’s burden
develops, a path analysis was performed for the variables which had a significant
relationship with the ZBI, using multiple regression method as described by Munro (2001)
and Polit (1996). Path analysis is an extension of the regression model, used to test the
fitness of the correlation matrix. A p-value of <0.05 was considered to indicate statistical
significance; all tests were two-tailed. All statistical analyses were performed on a personal
computer with the statistical package SPSS 11.0 and Amos 4.02 for Windows (SPSS Inc.,
Chicago, IL).

3. Results
3.1. Attributes of the care recipients

Seventy-four percent of the care recipients were female. The mean age of the recipients
was 79.8 £ 9.1 years (here and in all other cases + S.D.), and the mean duration of
receiving care was 46.6 + 42.1 months. The numbers of cohabitants were: none (6.4%),
one (14.7%) and more than two (78.9%). The mean severity of physical disability was
3.2 + 2.0, and the mean severity of dementia was 2.0 & 1.3. A majority (94.4%) of all the
care recipients surveyed used some care services as follows: day service (73.8%), respite
care (25.2%), home visit care (25.2%), use of supporting instruments of care (21.5%),
home visit nursing (10.3%), home visit by physician (8.4%), bathing service (3.7%), home
visit dentistry (2.6%) and in-home rehabilitation (0.9%).

3.2. Attributes of the caregivers and the care environments

A majority (84%) of the caregivers were female. The caregivers’ relationships to the
care recipients were: spouse (30.4%), daughter (30.4%), daughter-in-law (27.8%), son
(8.7%) and others (2.6%). The mean age of the caregivers was 60.8 &= 11.5 months and the
duration of providing care was 45.3 & 42.2 months. A majority (79.3%) of the caregivers
experienced some physical pain of their own, and many of them had to either retire from
their work (19.5%) or change their residence for care (13.2%). Meanwhile, 27.2% of the
caregivers answered “poor” or “mildly poor” to the question about a premorbid
interpersonal relationship with the care recipients. Seventy-eight percent of caregivers had
an intimate counselor, and 56% of them had an alternative caregiver. The caregivers found
their roles rewarding at the following rates: always, 4.5%; often, 4.5%; sometimes, 28.2%;
rarely, 24.5%; none, 38.2%. The frequencies of physical pain felt by the caregivers were:
always, 22.1%; often, 8.0%; sometimes, 30.1%; rarely, 18.6%; never, 21.2%. The

—100—
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frequency of respite from the care was: more than once a week, 41.1%; a few times per
month, 23.4%; never, 35.5%.

Twenty-five percent of the caregivers had a strong sense of loss due to the deterioration
of cognitive function of the care recipient, and 46.0% of them thought they would rather die
if they were in the same status as the care recipient.

3.3. The BPSD

Fig. 1 shows the frequencies of observed BPSD and the difficulties in coping with the
BPSD. The mean number of BPSD reported by the caregivers was 11.7 £ 7.9. The mean of
the cumulative score of difficulties was 63.5 & 52.1.
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Fig. 1. The frequency of BPSD to be observed, and the difficulties of coping with each symptom. The horizontal
bar chart shows the frequencies of BPSD to be observed, and the kinked line shows the difficulties to cope with the

symptoms.
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3.4. Caregivers’ burden

The mean ZBI score was 35.3 £ 15.6. The reliability was high, with a Cronbach’s a of
0.915, and the alpha was also high (o = 0.918) when it was calculated only for the care
recipients with dementia. The overall burden score was 56.6 + 25.8, and the score was
strongly correlated with the ZBI score (r=0.623, p < 0.001). When the subjects were
limited to the care recipients with dementia, Cronbach’s o of the ZBI score remained high,
with o = 0.918, and the ZBI score was also strongly correlated with the burden score with
an r of 0.528 (p < 0.001).

The severity of dementia was related with the ZBI (r = 0.334, p = 0.003), but it did not
have a significant association with the burden score (r = 0.154, p = 0.163). Meanwhile, the
severity of physical disability showed no significant correlation with the ZBI or the burden
score.

The ZBI and the burden score were significantly associated with the duration of care
(ZBI: r = 0.223, p = 0.021; burden score: r = 0.219, p = 0.018, respectively), the presence
of an intimate counselor (r=—3.685, p < 0.001; r=-2.179, p=0.024), and the
frequency of physical pain in the caregivers (p=-0.311, p=0.001; p=0293,
p = 0.002). The presence of an alternative caregiver made the burden score slightly higher
(t=—1.988, p = 0.049), but did not affect the ZBI (z = —1.581, p = 0.117). No significant
difference of the ZBI or the burden score was seen depending on the caregiver’s gender, age
or economic status. There was no significant difference of the ZBI or the burden score
depending on a familial relationship. The ZBI and the burden score were the highest if the
caregiver was daughter-in-law (mean ZBI score: 38.1 4 13.8, mean burden score:
65.0 & 23.6, respectively). The premorbid interpersonal relationship between the caregiver
and the care recipient was not significantly related with the ZBI score (p = 0.034;
p = 0.730) or the burden score (o = —0.170; p =0.071).

Multiple regression analysis for the ZBI showed that the significant variables were the
severity of dementia (standardized B =0.740), the presence of an intimate counselor
(standardized B=0.289), and the BPSD of disturbing conversation (standardized
B =0.294), appears unhappy or depressed (standardized p=0.304) and urinary
incontinence (standardized B = 0.205) with an adjusted R? of 0.401.

3.5. The influence of burden on the caregivers’ mental status

The covert wish if the care recipient should disappear was observed consistently in 5.2%
of the caregivers, often in 1.7% of them, sometimes in 17.2%, occasionally in 31.0%, and
44.8% of the caregivers never had the wish. The wish was highly related with the ZBI and
the burden score (ZBI: p=0.431, p < 0.001; burden score: p=0.391, p < 0.001). The
caregivers’ latent desire to die in order to escape from the burden was observed consistently
in 0.9% of caregivers, often in 2.6% of them, sometimes in 5.3%, occasionally in 17.5%,
and 73.7% of them never had the desire. The desire was also related with both the ZBI and
the burden score (ZBI: p=0.442, p < 0.001; burden score: p =0.396, p < 0.001).

Furthermore, the caregivers’ satisfaction score was highly associated with the ZBI and
the burden score (ZBI: r = —0.490, p < 0.001; burden score: r = —0.343, p < 0.001). The
overall satisfaction was related with the presence of an intimate counselor ( p = 0.006), but
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