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staff may contribute to the lower mortality. The result that
a higher frequency of day care service use was associated
with a greater reduction in mortality is consistent with this
concept.

Previous studies, most of them with small sample sizes,
have failed to find a significant difference between day care
(hospital) service and alternative services (domiciliary care
provided in patients’ homes) in terms of the endpoint of
death.23-2% In a previous systematic review of geriatric day
hospital care (defined as an outpatient facility where older
patients attend for a full or near full day and receive mul-
tidisciplinary assessment and rehabilitation in a health care
setting) on the basis of 12 controlled trials,® the day hospital
patients had better outcomes regarding deterioration in
ADLs than those receiving no comprehensive care, al-
though no difference was found with regard to death be-
tween individuals receiving care in the day hospital and
those receiving no comprehensive care or receiving alter-
native care. A criticism of studies in day hospitals is the
difficulty of researching heterogeneous groups of partici-
pants, because the small number of participants limits most
studies.® The strengths of the current study are its large
number of participants and the provision of subgroup anal-
ysis, which revealed that certain subgroups respond better
than others in a day care setting.

The Program of All-inclusive Care for the Elderly
(PACE) was introduced in the United States as a healthcare
system that provides comprehensive services for frail com-
munity-dwelling older people who meet state criteria for
nursing home placement but choose to live at home, PACE
provides for all medically indicated care, including all hos-
pitalizations, outpatient medical services, medications,
physical and occupational therapy, transportation, adult
day health, home health aids, and durable medical equip-
ment, including hearing and vision aids. So far, only limited
evaluation of the effect of PACE on reducing the use of
institutions and hospital admissions exist.26?” It awaits
further study demonstrating the effect not only of PACE,
but also of the components of the program, such as adult
day health center use, on nursing home placement, acute
hospital admissions, and mortality of frail older people in
the community.

This study has important limitations. It was not con-
ducted using a randomized intervention trial. As described
in the introduction, Japan has introduced the LTCI pro-
gram, which provides various services, including day care
service, according to clients’ preferences. Therefore, ran-
domization of this service use could not be conducted. Be-
cause of the observational design of the present study,
differences in unmeasured factors, including the severity of
chronic diseases and quality of services, may account in part
for the findings. Other aspects of the present study should
also be considered. In the analysis, baseline data of the
service use have been included, but changes in service use
during the follow-up period were not considered. The re-
sults may not be representative of frail Japanese older peo-
ple in the community as a whole, because the subjects in this
study represented an urban population. In addition, these
findings may not be generalizable to other populations,
given that health practices, ethnic attitudes about caring for
very old people, and cost of and access to day care centers
may influence these results.
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Falls of the elderly are associated with burden of caregivers
in the community’
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SUMMARY

Buackground Little attention has been paid to the impact on carcgivers who provide care to a family member who has falls.
The purpose of the current study was to determine whether falls of care recipients are associated with caregivers” burden.
Methods A cross-sectional study of 1874 community-dwelling care recipients and 1478 caregivers was conducted. We
examined the characteristics of care recipients and caregivers, including demographic characteristics, depressive mood as
assessed by the Geriatric Depression Scale (GDS-15). the basic activities of daily living (bADL), fall history in the past
6 months, and physician-diagnosed chronic diseases to determing whether there was an association with caregivers’ burden
as assessed by the Zarit Burden Interview (ZBI).

Results A total of 567 care recipients (30.3%) had & history of falls in the past 6 months. The mean ZBI score of caregivers
with falls was significantly higher than that of caregivers without falls, There were vegative correlations between the ZB1
score and recipient bADL score and positive corelations between the ZB1 score and GDS-15 scores of the recipient and
caregiver, the level of severity of dementia, and the Charlson comorbidity index. Male recipient. fall history, behavioral
disturbance, and dementia had significantly higher ZBI scores than those of controls. The stepwise multiple regression
analyses found that the GDS-15 score of caregivers and recipients, level of severity of dementia. bADL score, and fall history
were independently associated with the ZBI score.

Conclusion  Among the community-dwelling frail elderly. falls are associated with caregiver burden even when controlling
for various possible confounding factors. Copyright € 2006 John Wiley & Sons, Lid.

KEY WORDS — falls; caregiver burden; depression; elderly

Family caregivers of frail elderly experience high
levels of burden. Numerous studies have found that
care-giving is extreruely stressful and results in
adverse physiological and psychological outcomes
for both caregivers and recipients (Schulz and Beach,
1999; Vedhara er al.. 1999; Yaffe ef ¢, 2002). It has
been demonstrated that various factors including
functional or cognitive impairment with behavioral
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disturbance of care recipients are associated with
the caregiver’s burden (Pinquart and Sorensen, 2003),

Falls are a significant problem among elderly living
not only in the community but also in institutions
{Tinetti et al, 1998; Tromp et al.. 1998). Falls
constitute the largest single cause of injury mortality
in elderly individuals (Sattin er al., 1990) and are an
independent determinant of functional decline (Tinetti
and Williams, 1998). leading to nursing home
admissions (Tinetti ef al., 1997) and substantial
societal costs (Rizzo er al., 1998). In addition, several
studies have determined that the consequences of falls
include not only physical injury and decline in
functional status but also fear of falling, which may
lead to restriction in activity or increased dependency
(Cumming er al., 2000: Kressig er al., 2001). Thus,
falls in frail elderly have been intensively studied in
the past decade, but little attention has been paid to the
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impact that providing care to a family member with a
fall history has on caregivers. The purpose of this
study was to address the following question: are falls
of recipients associated with burden of caregivers?

METHODS
Study design and subjecrs

The present study consisted of a cross-sectional
analysis of the baseline data of the participants in the
Nagova Longitudinal Study of the Frail Elderly (NL.S-
FE). The study population consisted of 1875 com-
munity-dwelling frail elderly (men: 632, women:
1243, age 65 years or older) who were eligible for
fong-term care insurance (LTCI). lived in Nagoya
City, and were provided various home care services
from the Nagoya City Health Care Service Foundation
for Older People. which has 17 visiting nursing
stations associated with care-managing centers. Japan
introduced a wvniversal-coverage LTCI program in
April 2000, The LTCI system covers care for both the
elderly aged 65 and older. and for persons aged 40 and
older with 15 specific diseases such as cerebrovascular
disease and presenile dementia. Under the LTCI
program, care levels (level O-level 5) are determined
according to eligibility criteria. The elderly in the
community who are eligible for LTCI are frail and
chronically ill, have physical and mental problems,
and are prone to being admitted (0 an acute hospital or
institutional care selting.

During the registration period (1 November 2003 to
31 December 2003). 1875 of 3630 elderly clients

agreed to participate in this study. NLS-FE partici-
pants were scheduled to undergo comprehensive in-
home assessments by trained nurses at the baseline, 6,
12, and 24 months. In the present study, the cross-
sectional data of 1874 among 1875 participants at the
baseline were used. One participant was excluded
because of a lack of information on the falls
experienced. Among 1874 elderly, 1569 participants
had caregivers. Ninety-one caregivers were excluded
from the analysis because of the lack of their
demographic characteristics. Therefore. a total of
1478 caregivers was used for the present study.
Informed consent for participation, according to
procedures approved by the institutional review board
of Nagova University Graduate School of Medicine,
was obtained verbally from the patients or. for those
with substantial cognitive impairment, from a surro-
gate {(usually the closest relative or legal guardian).
and from caregivers. The research protocol was

Copyright 43 2006 John Wiley & Sons, Lid.
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approved by the institutional review board of the
Nagoya University.

Data collection

A total of 328 nurses visited clients” homes and
collected data from structured interviews with patients
or surrogates, caregivers, and care-managing center
records according to the standard instruments. The
data included clients” demographic characteristics.
depressive symptoms as assessed by the short version
of the Geriatric Depression Scale (GDS-15)
(Yesavage, 1988), a rating for seven basic activities
of daily living (bADL) (feeding, bathing, grooming,
dressing, using the toilet, walking, and transferring)
using summary scores ranging from 0 (total disability)
o 20 (o disability) (Mahoney and Barthel, 1965).
and a rating for the instrumental ADL (IADL) scale,
which includes five tasks (shopping, housework, meal
preparation. taking medications, and managing
finances) using summary scores ranging from { (total
disability) to 8 (no disability) (Lawton and Brody.
1969). The severities of dementia were evaluated
according to the criteria provided by the public 1L.TCI
policy (Onishi er al.. 2005), which are classified into
six levels (Level O-Level 5). The participants were
also asked whether they had fallen at least once in the
previous 6 months.

Information obtained from care-managing center
records included the physician-diagnosed chronic
conditions and diseases comprising the Charlson
comorbidity index (Charlson er «l. 1987), which
represents the sum of a weighted index that takes into
account the number and seriousness of pre-existing
comorbid conditions.

Data were also obtained from caregivers concerning
their own personal demographic characteristics,
depressive symptoms as assessed by the GDS-15,
and their subjective burden as assessed by the
Japanese version of the Zarit Burden Interview
(ZB1) (Arai er al, 1997), which is a 22-item self-
report inventory that examines the burden associated
with functional behavioral impairments in the home
care situation. The physical health status of the
caregiver was assessed by visiting nurses at the home
and classified into three categories: good. fair, and
bad.

Statistic analysis

squared test were used (o compare differences
between participants who had fallen during the

Int J Geriatr Psychiany 2006: 210 740-745.
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previous 6 months (fallers) and those who had not
fallen (nonfallers). Pearson’s linear correlation coeffi-
cient (or Spearman’s variable, if any) was ordinal and/
or not normally distributed for the correlation between
the ZBIl score and other variables. Partial rank
correlation coefficients adjusted for age and gender
were also used to measure the relationships between
the ZBI score and variables. Student’s r-test. or an
analysis of variance with a Bonferroni correction for
multiple comparisons, was used to determine the
difference of ZBI scores among groups. To determine
which variables were associated with the ZBI scale
score, we performed a step-wise multiple limear
regression analysis with a forward selection strategy,
using an F value with a p<0.05 as the selection
criterion. All analyses were performed using the
Statistical Package for the Social Sciences (SPSS)

Table 1. Chuaracteristics of care recipients and caregivers

M., KUZUYA ET AL

Ver-11.0. A probability value of 0.05 or less was
considered significant.

RESULTS

The differences of characteristics of care recipients
and their caregivers between fallers and nonfallers are
presented im Table 1. A total of 567 elderly (30.3%)
had a fall history during the previous 6 months. No
gender or age differences were detected between
fallers and nonfallers. Although a higher mean score
of GDS-15 was detected in fallers as compared with
nonfallers, no statistically significant differences were
observed between the two groups with respect to the
status of bADL, JADL, or Charlson comorbidity
index. The prevalence of congestive heart failure or
dementia was higher in fallers than nonfallers.

Faller

Nonfaller 2

Cure recipient variables
Total number

567

1307

Men/women (% of men/total) 196/371 (34.6) 4364871 (33.4) 0.611
(years), mean (SDY 80.4 (7.6) $1.0 (7.%) 0.093
; ADL, (rage. 0-20), meun Sk 13.1 (3.5) 12.6 (7.4 0.313
Instrument ADL (range, 0-8). mean (SD ! 3.22.5) 337N (.832
GIDS-15(range, 0-15), mean (SDY ] 7.0 (3.3 6.4 (3.7) 0.003
Charlson comorbidity index, mean (SD) 2.0(1.6) 1.9 (1.6) 0.133
Level of Severity of dementia (0-3)' L2 (L 1LY 0.070
Polypharmacy (% of total) 3 36.8% 0.002
Psychotropic medications (% of wotl) 29.1¢% 0.064
Chronic diseases (% of total)
Cerebrovasculay disease 0.611
Hypertension 0.308
Diabetes mellitus (1.811
Congestive heart {uiture 0.039
Coronary heart disease 0.924
Dementia (1.009
Living arrangements
iving alon ) ) 22.7% 22.2% 0.810
pumber of person living with, mean (SDY 1.7¢1.5) 1.7 (1.6Y 0.584
Caregiver variables
Total nuwmber 451 1027
Men/women (% of menfotal) H12/370 (248 27809 (270 0.337
Age {years), mean (SD)Y 64.1 (12.0) 64.0 (12.5) 0.928
Relationship to care recepient
Child 34.5%
Spouse 0.477
Daugher-in-low
Others
GDS-15{range, 0~15), mean (SDy 0.175
ZBI score (range. 0-88). mean SsDy <0.001

“student r-test.
"Munn-Whitney test. Chi-squared test was used for others.

GIIS-15: short version of geriatric depression scale, ZBI: Zarit Burden Interview.

Copyright € 2006 John Wiley & Sous, Lid.
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Tuble 2. The correlation between ZBI score and other variables Table 3. ZBI score comparoson among various groups
Crude Adjusted” ZBT score
' p 7 P n mean SD ¥4
Care recipient ) Care recipient
Age —0.058 0.041 -0.051°  0.079 Gender
Basic ADL score ~(.207 «0.001 —0.249 <0.001 Men 452 31.2 17.2 <0.001
Instrumental ADL score - 0.293 <0.001 0303 <0.00] Women 805 27.6 168
GDS-15 score 0.262 <0001 0.261 <0.001 Age
Level of severity of dementia  (1.282 <0.001 O 274 «0.001 G5-74 years-old 267 309 17.8  0.029
Charltson comorbidity index 0.130 <3001 0,106 <0.003 75 years old or older 990 28.4 168
Caregiver Fall history
Age ‘,17 0104 00337 0.260 Absence 869 27.6 16.7 <0.001
GDS-135 seore 533 <0001 0486 <0.001 Presence 388 317 176
Behavioral disturbance
“acjusted for age and gender of care recipient, and age and gender of 999 263 158 «0.001
caregiver. 256 38.8 18.0
fadjusted for gender of care recipient, and age and gender of Lhmnm discases
caregiver. Dementia
“adjusted for age and gender of care recipient. and gender of Absence 650 25.1 16.6 <0.001
caregiver. Presence 471 333 165
COPD
Absence 1090 282 168 0.004
) . . Presence 65 3.4 190
Although the ral;e. of %wmg alone, gender and age of  Curegiver
caregivers, relationship of caregivers to care recipi- Gender
ents, and GDS-15 scores of caregivers were not Men 300 283 174 0.628
. > ome 955 29 X
different between fallers and nonfallers, the mean ZBI Auzmm‘“ 735 291169
score of caregivers was signiticantly higher for fallers Younser than 65 years old 567 272 16.6 <0.001"
than for nonfallers. i5-74 years old 310 331 175
The correlations between the ZBI score and each of 75 years-old or older 301 27.3 16,
the variables for care recipients and caregivers are  Relationships of caregiver e s
wesented in Table 2. Although there was a negative Child 429 272 170 0.012
presente AbIC 2. 7 & ¢ was 4 nega Spouse 529 30.7 179
correlation between care recipient age and ZB1 score. Daughter in law 261 282 150
no correlation was observed after adjusting for Others 35 290 159
recipient gender and age and gender of caregiver. Physical health staus” A ,
NP . 3 495 246 159 <0.0017
No significant correlation was detected between the ?’i};’d éég Eff ;;i 0001
caregiver's age and ZBI score. There were negative Bad 155 33.8 200

correlations between the care recipient’s bADL,
IADL, and ZBI scores. Positive correlations were
found between GDS-13 scores of both care recipient
and caregiver, care recipient level of severity of
dementia, or Charlson comorbidity index and ZBI
score. These correlations persisted after adjusting for
age and gender of care recipient and caregiver.
The comparison of ZBI scores between genders and
various groups with statistical difference are presented
in Table 3. The following care mcm}em variables were
significantly higher in ZBI scores in comparison with
controls: male gender. fall history in the past 6 months,
behavioral disturbance. diagnosis of dementia, or
chronic  obstructive pulmonarv disease (COPD)
When considering caregiver’s variables, the ZBI score
of the spouse of caregivers was higher than the ZBI
score of the child caregiver, and the caregivers with a
poorer status of physical health had a lower ZBI score.

Copyright 5 2006 John Wiley & Sons, Lid.
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“Analysis of Variance, stadent-r test was used for others,
“younger than 63 year vy 65-74 year: p < 0.001. 65-74 year vs 75
year or older, p < 0.001.

= ().008, others were not significant.

. good vs bads p<0.001. fair vy bad:

The ZBI score of caregivers in the age group of 65-74
vears was higher than that in other age groups.

The results of the stepwise multiple regression
analyses to identify variables as predictors of
subjective burden in caregivers of the frail elderly
in the community are presented in Table 4. The care
recipient’s age and gender, fall history in the past 6
months, GDS-15 and bADL scores, Carlson comor-
bidity index, level of severity of dementia, and the

Tut J Geriatr Psycliany 20060 21 740-743,
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Tuable 4. Step-wise multiple linear regression of care recipients’
and caregivers’ variables on ZBT score
B SE B p

Caregiver GDS-13 1899 0.143 0420 <0.001
Level of severity of dementia  3.151 0482 0201 <0.001
Basic ADL score —0.374 0091 0128 <«0.001
Fall experience 3510 1LO6Y 0098 0.001
Recipient GDS-15 0.462 0.151  0.097  0.002

R =0.334, adjusted R” ==0.329.

The following variables were added to the analysis: care recipient’s
age and gender, Tall history in the past 6 months, GDS-15 and bADL
scores, Carlson comorbidity index, level of severity of dementia. the
presence of COPD), age and gender of caregiver, caregiver's GDS-15
score. type of caregiver—care receiver refationship (spouse or child),
and the physical health status of caregiver.

presence of COPD, as well as the age and gender of
the caregiver, caregiver’'s GDS-15 score, type of
caregiver-care receiver relationship (spouse or child),
and the physical health statns of the caregiver were
entered into the regression analyses. The best set of
predictors of burden, identified by stepwise linear
regression, was the caregiver’s GDS-15 score, level of
severity of dementia, bADL score, fall history in the
past 6 months. and care recipient’s GDS-15 score.
These variables accounted for 33% of the total
variance in burden. When the presence of dementia
and behavioral disturbance. rather than the level of
severity of dementia, were entered into the analysis,
the predictors of caregiver's GDDS-135 score, presence
of behavioral disturbance, bADL score of the care
recipient, presence of dementia, fall history, and GDS-
15 score of the care recipient were identified (adjusted
R*=0.33).

DISCUSSION

The present study demonstrated that previous fall history
is associated with caregivers’ burden. This association
persists even when controlling for various possible con-
founding factors such as ADL status and the presence of
chronic diseases including dementia. Although the exact
reasons for this association are unknown, it is possible
that the majority of caregivers are frightened about their
family member falling. and that fall history leads 1o the
psychological diswess in the caregiver, which may be
related to the caregiver’s burden.

Consistent with previous reports (Colerick and
George, 1986; Vedhara et al., 1999; Yaffe er al., 2002;
Pinquart and Sorensen. 2003), the presence of
dementia and behavioral disturbance, physical impair-
ment. and caregiver depressive mood are independent
predictors of caregiver burden in the present study.
Numerous studies have demenstrated the burden of

Copyright € 2006 John Wiley & Sons, Lid.
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caregivers of chronic psychiatrically ill elderly, and
most are caregivers of demented elderly. It has been
reported that depressive symptoms in elderly persons
are independently associated with significantly higher
levels of informal care-giving, even after adjustment
for the effects of major coexisting chronic conditions
(Langa et al. 2004). Patient depression was also
associated with poor caregiver quality of life (Sewitch

et al, 2004). However, few studies had been
conducted to examine the association between

caregiver burden and recipient depressive mood.
One study using a small sample size from outpatient
mental clinics reported that patients’ behavior and
mood disturbance are associated with caregiver
burden (Scazuafca et al., 2002). In the present study
it was clearly demonstrated that care recipient
depressive mood is associated with caregiver burden.
Although depression is known to be frequently
associated with cognitive and physical impairment,
this association persists even when adjusting for these
factors. Although in this study the level of care-giving
was not estimated, it appears that higher levels of care-
giving to the depressed elderly reflect the caregiver’s
burden. It has been reported that depressive mood
might be one of the risk Tactors of falls (Cesari er al.,
2002), although we still do not know if depression is a
consequence of falls or if depression triggers the fall.
Therefore, it is possible that the care recipient
depressive mood associated with falls may affect
caregiver burden.

Several potential limitations of this study are noted.
First, the participants. although a community-based
sample, were frail elderly eligible for the LTCI
program and. therefore, it may not be possible to
generalize the results to healthy elderly. Second, other
factors that have been demonstrated to be related to the
caregiver's burden, including incontinence of the care
recipient (Flaherty ef al., 1992} and durations of care-
giving (McConaghy and Caltabiano, 2005), were not
incorporated into this analysis. Therefore, the possi-
bility exists that a variable omitted from the analysis
may contribute to the burden of the caregiver
Sconomic status and perceived social support may
also be related to caregiver burden (Murray ef al.,
1999). However, the economic status, which was
classified into three subjective categories, as well as
the number of formal services used, did not correlate
with caregiver burden in this study’s population (data
not shown). Third. the number of falls in the past 6
months was not available in the baseline data of the
participants of the NLS-FE. Therefore, the effect of
the fall frequency on caregiver burden has not been
evaluated.

Int J Gerigir Psychiarry 2006 21 740-7435.



FALLS AND CAREGIVERS' BURDEN

KEY POINTS

e Little attention has been paid to the impact on
caregivers who provide care to a family member
who has falls.

s We demonstrated that the fall history in the past
6 months of the frail elderly living in the comm-
unity, as well as care recipient depressive mood.
was associated with caregiver burden.

e Preventing falls is important, not only for the
frail elderly but also for their caregivers, to
reduce care burden.

In the present study it was demonstrated that fall
history in the past 6 months, as well as care recipient
depressive moad, is associated with caregiver burden.
It appears that preventing falls is important, not only
for the frail elderly but also for their caregivers, 10
reduce care burden. In addition, health care profes-
sionals should inquire about the adequacy of social
support for their elderly patients with depressive
symptoms and should also be alert to potential
caregiver burden among the family members who
provide care.
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Underuse of Medications for Chronic Diseases in the Oldest of
Community-Dwelling Older Frail Japanese

Masafumi Kuzuya, MD, PhD, Yuichiro Masuda, MD, PhD, Yoshibisa Hirakawa, MD, PhD,
Mitsunaga Iwata, MD, Hiromi Enoki, MS, Jun Hasegawa, MD, Xian Wu Cheng, MD, PhD, and

Akihisa Iguchi, MD, PhD

OBJECTIVES: To test the following hypotheses: (1) the
rate of polypharmacy, defined as six or more prescribing
medications, is lower in the oldest old (>85) than in
younger older people {(65~84); (2) beneficial medication use
is lower in the oldest old; (3) the underuse of these med-
ications in the oldest old is associated with physical or cog-
nitive impairment or comorbid conditions.

DESIGN: A cross-sectional study of the baseline data from
the Nagoya Longitudinal Study for Frail Elderly.

SETTING: Community-based.

PARTICIPANTS: One thousand eight hundred seventy-five
community-dwelling older people (632 men, 1,243 women).
MEASUREMENTS: The data, which were collected at the
patients’ homes or from care-managing center records, in-
cluded the clients® demographic characteristics, depression
status as assessed using the short version of the Geriatric
Depression Scale, a rating for basic activities of daily living
(ADLs), prescribed medications, and physician-diagnosed
chronic diseases.

RESULTS: The oldest old had less polypharmacy even af-
ter controlling for ADLs and comorbid conditions. The
underuse of beneficial medications for the oldest old was
observed after adjusting for ADLs, cognitive impairment,
comorbid conditions, antithrombotic agents for subjects
with a history of cardiovascular diseases, acetylcholines-
terase inhibitors for those with dementia, and antidepres-
sants for those with depression. However, being aged 85
and older was not associated with the underuse of hypo-
glycemic and antihypertensive agents by those with diabetes
mellitus and hypertension, respectively.

CONCLUSION: Among community-dwelling frail older
people, the rate of polypharmacy is lower in the oldest
members than in the younger ones. The underuse of pre-
scribed medications for chronic diseases/conditions of frail
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older people is common but not for all conditions. | Am
Geriatr Soc 54:598-605, 2006.

Key words: polypharmacy; undertreatment; elderly

t has been reported that the underuse of medications,

defined as the omission of drug therapy that is indicated
for the treatment or prevention of a disease or condition, is
an important and increasingly recognized problem in older
people.1? The underprescribing of drugs seems to have a
negative effect on health outcomes for older people,®* but
apart from concern about the risks of the excess prescribing
of inappropriate or unnecessary drug therapy for older
people,”¢ there is still insufficient knowledge about the ad-
verse consequences associated with the underprescribing of
beneficial drug therapies. It is not known whether all kinds
of medications are underused in older people or whether
specific medications for specific chronic diseases or condi-
tions are selectively underused in older people. In addition,
knowledge about the factors that influence the underuse of
medications for the common chronic diseases of older peo-
ple is sparse. There is also a lack of knowledge about how
functional and psychological factors influence the use of
medication by physicians or how frailty and comorbidity
affect drug use by older people.

The national policy in not only Japan but also Western
countries is to enable elderly people to retain their inde-
pendence as long as possible, to have a high quality of life,
and to continue living at home as long as they can. It is
essential to prevent frail older people from suffering from
recurrent diseases and additional illnesses that would require
them to receive care in an acute setting or to be admitted to a
nursing home or to cause mortality. Therefore, preventive
medication for chronic diseases/conditions is important for
frail older people living in a community setting.

In the present study targeting frail, community-dwell-
ing elderly persons (>63), the following hypotheses were
tested: (1) the rate of multiple medication use is lower in the
oldest people ( >85) than in younger ones (65-84); (2) ben-
eficial medication use for common chronic conditions such
as cardiovascular disease (CVD), dementia, depression,

JAGS  54:598-605, 2006
© 2006, Copyright the Authors
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diabetes mellitus, and hypertension is lower in the oldest
people than in younger ones; and (3) the underuse of
these medications in the oldest old is associated with
physical impairment, cognitive impairment, or comorbid
conditions.

METHODS

Study Design and Subjects

The present study consisted of a cross-sectional analysis of
1,875 elderly persons (632 men, 1,243 women) who par-
ticipated in the Nagoya Longitudinal Study for Frail Elderly
(NLS-FE). The study population was community-dwelling
older people {>63) eligible for long-term care insurance
(LTCI) who lived in Nagoya City, Japan, and were provided
various home care services from the Nagoya City Health
Care Service Foundation for Older People, which has 17
visiting nursing stations associated with care-managing
centers. Japan introduced a universal-coverage LTCI pro-
gram in April 200078 that covers care for people aged 65
and older and people aged 40 and older with 15 specific
diseases such as cerebrovascular disease and presenile de-
mentia. Under the LTCI program, care levels {Level 0 to
Level 5) are determined according to eligibility criteria.
Older people in the community who are eligible for LTCI
are frail and chronically ill, have physical and mental prob-
lems, and are easy to admit to an acute hospital or institute
setting. During the registration period for the NLS-FE
(November 1, 2003, to December 31, 2003), 1,875 of 3,630
elderly clients agreed to participate in this study. The NLS-
FE participants were scheduled to undergo comprehensive
in-home assessments at baseline and 6, 12, and 24 months
by trained nurses. In the present study, the cross-sectional
data from the baseline assessment were used. Informed
consent for participation was obtained verbally from the
patients or, for those with substantial cognitive impairment,
from a surrogate (usually the closest relative or legal guard-
ian), as well as from caregivers, according to procedures
approved by the institutional review board of Nagoya Uni-
versity Graduate School of Medicine.

Data Collection

Three hundred twenty-eight nurses visited the clients’
homes and collected the data using standardized interviews
with patients or surrogates and caregivers and from care-
managing center records. The data included clients’ demo-
graphic characteristics, depressive symptoms as assessed
using the short version of the Geriatric Depression Scale
(GDS-15),? and a rating for seven basic activities of daily
living (ADLs) (feeding, bathing, grooming, dressing, toilet-
ing, walking, and transferring), with summary scores rang-
ing from O (total disability) to 20 (no disability).'°
Information obtained from care-managing center
records included the following physician-diagnosed chron-
ic conditions: ischemic heart disease, congestive heart fail-
ure, liver diseases, cerebrovascular disease, diabetes
mellitus, dementia, chronic obstructive pulmonary disease,
renal disease, cancer, hypertension, pressure ulcer, depres-
sion, and diseases constituting the Charlson Comorbidity
Index,'* which represent the sum of a weighted index that
takes into account the number and seriousness of preexist-
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ing comorbid conditions. In the present study, only a limited
number of subjects diagnosed for depression by a physician
according to the care-managing center records were ob-
served. Therefore, the participants were considered to be
depressed if their GDS-15 score was 6 or higher.

The data also included the number of prescribed
medications and their corresponding therapeutic classes,
including antihypertensive drugs, antiplatelets, anticoagu-
lants, antipsychotic medications (including antidepres-
sants), hypoglycemics, nonsteroidal antiinflammatory
drugs and acetaminophen, anti-Alzheimer’s disease drugs
(acetylcholinesterase inhibitors), gastrointestinal medica-
tions, and insulin. The information about regular pre-
scribed medications was recorded in interviews with
patients and caregivers and taken from prescription records
and classified by nurses using standard instruments. Clients
eligible for LTCI have their own primary care physicians,
who submit a report on their clinical status every 6 months.

Statistical Analysis

Analysis of variance with a Bonferroni correction for mul-
tiple comparisons was used to determine differences be-
tween age groups (65-74, 7584, and >835) for continuous
variables, and the Kruskal-Wallis test was used to test cat-
egorical variables, The chi-square test was used to compare
the presence of chronic diseases/conditions or the number
of prescription medications used between age groups. Un-
ivariate and multivariate logistic regression was used to
determine which characteristics of older people predicted
multiple medication use or the underuse of beneficial med-
ication. For the logistic regression analysis, the ADL score
(range 0-20) was categorized into three groups with ap-
proximately equal number of participants in each group:
high function ( >18), mid function (12-17), and low func-
tion (<11). The number of prescribed medications was also
categorized into four groups (0, 1-2, 3-5, and >6). All
analyses were performed using SPSS version 11.0 (SPSS,
Inc., Chicago, IL).

RESULTS

Table 1 shows the characteristics of the participants ac-
cording to age group. ADL score was lowest in the oldest
old (>85). The prevalence of a history of coronary heart
disease, hypertension, and dementia increased, and the
prevalence of diabetes mellitus decreased, with age. Poly-
pharmacy, defined as six or more prescribed medications,
decreased with age. To identify the factors influencing poly-
pharmacy in frail older people in the community, logistic
regression analysis was conducted (Table 2). Participants
with congestive heart failure (odds ratio (OR) = 1.66,95%
confidence interval (CI) = 1.09-2.55), coronary heart dis-
ease (OR = 3.05, 95% CI=2.16-4.31), and diabetes mel-
litus (OR = 1.51, 95% CI = 1.06-2.15) were more likely to
be receiving multiple medications according to multivariate
analysis. In contrast, participants with dementia were less
likely to have been prescribed multiple medications
(OR = 0.64, 95% CI = 0.48~0.84). The oldest old had less
polypharmacy using univariate analysis (OR = 0.64, 95%
CI=0.49-0.82) and multivariate analysis (OR=0.55,
95% CI =0.39-0.77) controlled for sex, ADL dependen-
cy, and the presence of common chronic diseases.



600 KUZUYA ET AL.

APRIL 2006-VOL. 54, NO. 4 JAGS

Table 1. Characteristics of Community-Dwelling Frail Older People Stratified by Age

Total

Characteristic (N =1,875)

Age
65-74 75-84 >85
(n = 433) {n=827) (n=615) P-value

Men/women (% of men/total)

Age, mean + SD* 806 +7.7
Activity of daily living score, 12.8 £ 6.6
mean + SD (range 0-20)7
Charlson Comorbidity Index, mean + SD* 2.0+ 1.6
GDS-15 score, mean + SD (range 0—15)7 6.6 £ 3.6
Chronic diseases (% of total)
Congestive heart failure 8.5
Coronary heart disease 12.2
Cerebrovascular disease 34.3
Diabetes mellitus 12.0
Dementia 34.4
Hypertension 24.3
Depression (GDS-15 score >6) 57.2
Cancer 9.1
Use of medications (% of total)
0 5.1
1-2 16.8
3-5 41.9
>6 36.2

632/1,243 (33.7)

191/242 (44.1)  275/552 (33.3)  166/449 (27.0)  <.001

70.5 + 2.7 79.4+2.8 89.3+ 3.6 <.001
12.6 + 6.8 13.6 £ 6.3 11.8 £ 6.7 <.001?
22417 19+ 1.5 20+1.5 .0038
6.8+ 3.8 6.5+ 3.6 6.5+ 3.6 .38
1.8 6.5 15.7 <.001
7.0 12.5 15.2 <.001
40.1 32.4 33.1 .03
16.1 12.3 8.9 .003
24.8 31.0 45.7 <.001
19.4 245 27.3 .01
58.4 56.7 57.1 27
9.1 8.8 9.6 .90
3.3 3.3 8.9 <.001
14.0 15.7 20.3
41.9 43.2 40.2
40.9 37.8 30.6

* Analysis of variance or T Kruskal-Wallis was used for analysis; chi-square test was used for others.

$ Aged 65-74 vs 75-84, P =.007; 65-74 vs 285, P =.003; 75-84 vs 85, P<.001.
S Aged 65-74 vs 75-84, P<.001; 65-74 vs 285, P=.02; 75-84 vs 285, P=.08.

SD = standard deviation; GDS-15 = 15-item Geriatric Depression Scale.

Logistic regressions were conducted to evaluate the
extent to which age group and the characteristics of older
people were independent predictors of being prescribed es-
sential medications. Univariate analysis showed the rates of
prescription of antithrombotic agents (antiplatelet or war-
farin), acetylcholinesterase inhibitors, and antidepressants
in older people with a history of CVD (including coronary

heart disease and stroke), dementia, and depressive symp-
toms, respectively, declined substantially with age (Table 3},
but in participants with diabetes mellitus or hypertension,
age did not influence hypoglycemic (oral hypoglycemic
drugs or insulin) or antihypertension use. Being female was
associated with the underuse of antithrombotic agents in
older people with a history of CVD {male: OR = 1.80, 95%

Table 2. Logistic Regression Analysis for Polypharmacy

Characteristic

Univariate Multivariate

Odds Ratio (95% Confidence Interval)

Age (reference: 65-74)
75-84
>85
Male (reference: female)
Activity of daily living score (range 0-20)
(reference: high function ( >18))
Mid function (12-17)
Low function (<11)
Presence of chronic diseases (reference: absence)
Congestive heart failure
Coronary heart disease
Cerebrovascular disease
Dementia
Diabetes mellitus
Depression {Geriatric Depression Scale-15 score >6)
Hypertension

0.88 (0.69-1.11)
0.64 (0.49-0.82)
1.26 (1.03-1.53)

1.26 (0.99-1.59)
0.94 (0.74-1.19)

1.91 (1.36-2.68)
2.65 (1.98-3.54)
0.96 (0.78—1.18)
0.59 (0.47-0.73)
1.59 (1.19-2.13)
1.27 (1.02-1.58)
0.87 (0.69-1.08)

0.71 (0.53-0.95)
0.55 (0.39-0.77)
1.05 (0.82—1.35)

1.35 (1.03-1.79)
1.38 (0.99-1.89)

1.66 (1.08-2.55

( )
3.05 (2.16-4.31)
1.10 (0.84-1.43)
0.64 (0.48-0.84)
1.51 (1.06-2.15)
1.26 (0.99-1.59)

( )

0.82 (0.62-1.08
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CI = 1.32-2.46), and having a higher ADL dependency was
associated with the underuse of acetylcholinesterase inhib-
itors in those with dementia (low ADL function:
OR =0.13, 95% CI = 0.06-0.28). In older people with de-
mentia or diabetes mellitus, those with heart failure were
less likely to be prescribed acetylcholinesterase inhibitors
(OR=0.22, 95% CI=0.05-0.94) and hypoglycemics
(OR =0.30, 95% CI=0.10-0.94). In older people with
dementia or depression, those with a history of CVD were
less likely to be prescribed acetylcholinesterase inhibitors
(OR=0.67, 95% CI=0.49-0.93) and antidepressants
(OR=10.48, 95% CI=0.23-0.97). The presence of de-
mentia was associated with the underuse of antithrombotic
agents and hypoglycemic drugs in older people with a his-
tory of CVD (OR = 0.67, 95% CI, 0.49-0.93) and those
with diabetes mellitus (OR = 0.48, 95% CI = 0.25-0.91).

Multivariable analysis showed that the oldest age
group received fewer antithrombotic agents (OR = 0.53,
95% CI=10.32-0.90), acetylcholinesterase inhibitors
(OR=10.21, 95% CI=0.06-0.71), and antidepressants
(OR=0.33, 95% CI=0.12-0.91) among older people
with a history of CVD and those diagnosed with dementia
and with depressive symptoms, respectively (Table 4).
When a separate analysis was conducted of the partici-
pants with a history of stroke and those with a history of
coronary heart disease, the oldest age group was less likely
to be prescribed antithrombotic agents in subjects with a
history of coronary heart disease (OR=0.29, 95%
CI=0.09-0.91) but not with stroke (OR =0.66, 95%
CI=0.37-1.19). Analysis also showed that women with a
history of CVD were less likely than men with CVD to be
prescribed antithrombotic agents (male: OR =1.57, 95%
CI = 1.08-2.30) and that having a low ADL function was
associated with the underprescription of acetylcholinest-
erase inhibitors (low ADL function: OR =0.07, 95%
CI=0.02-0.26) in older people with dementia. In older
people with hypertension or diabetes mellitus, none of the
factors studied were associated with the underprescription
of antihypertensive or hypoglycemic drugs, respectively. In
older people with depressive symptoms, those with a his-
tory of CVD were less likely to be prescribed antidepres-
sants (OR =0.45, 95% CI=0.21-0.97).

DISCUSSION

In the present study, the presence of various chronic dis-
eases, including congestive heart failure, coronary heart
disease, and diabetes mellitus, was demonstrated to influ-
ence multiple medication use in community-dwelling frail
older people. In contrast, participants with dementia were
less likely to be prescribed multiple medications. Whether
doctors prescribe differently for patients with cognitive im-
pairment is a controversial issue. Some studies have shown
that fewer drugs are prescribed for patients with dementia
than for those without,’>13 but other studies have demon-
strated no significant difference between patients with and
without dementia in the average number of medications
prescribed.!®15 Nevertheless, it is more important to know
the influence of the presence of cognitive impairment on the
use of beneficial medication for specific chronic diseases
than that on the total number of prescribed medications.
This study also showed, using a multivariate logistic re-
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gression model controlling for other confounding factors,
that the oldest age group { >85) is less likely to be prescribed
multiple medications. It is possible that these oldest patients
do not see their primary care physician, even if they have
chronic diseases or conditions, but this was found not to be
true, because the number of visits they made to their pri-
mary physician per month was not a predictor of underuse
of medication for chronic diseases and conditions (data not
shown). These results prove the hypothesis that the rate of
multiple medication use is lower in the oldest community-
dwelling frail older people ( >85) than in the younger old.

Previous studies have showed that nursing home res-
idents aged 85 and older are less likely to be treated than
those aged 65 to 74 for stroke secondary prevention!® and
that there is a marked underuse of aspirin in the treatment
of older patients with documented prior myocardial in-
farction at the time of admission to a nursing home.!'” In
agreement with these studies based at the nursing home, the
present study targeting community-dwelling older people
demonstrated that the oldest subjects with a history of CVD
were less likely to be prescribed antithrombotic agents for
secondary prevention. Nevertheless, when a separate anal-
ysis was conducted of the participants with a history of
stroke and those with a history of coronary heart disease,
older age was still a predictor of nonuse of antithrombotic
agents in subjects with a history of coronary heart disease
but not with stroke. In the present survey, hemorrhagic and
ischemic stroke were not differentiated between in the
stroke diagnosis. Although ischemic strokes account for
85% of all strokes of persons aged 65 and older according
to the Japanese national survey, it is possible the inclusion of
hemorrhagic stroke affected the analysis.

In the present study, the oldest group univariate and
multivariate analyses indicated underuse of acetylcholin-
esterase inhibitors by older people with dementia. It is pos-
sible that a higher proportion of the oldest elderly might
have a severe form of Alzheimer’s disease and therefore not
be eligible for treatment with acetylcholinesterase inhibi-
tors. Few published studies on the use of antidepressants
have focused on the older population, even though the
prevalence of depression is high in community-dwelling
elderly persons. In the present study, 57.2% of the parti-
cipants had a GDS-15 score of 6 or higher, although only
2% of the subjects were diagnosed with depression in pri-
mary care settings, consistent with reports from other
countries that the majority of older people with depression
are not diagnosed in primary care.'®!® Alternatively, po-
tentially effective antidepressant medications are also used
inadequately in older populations. According to the data
from a national survey in Canada, the rate of antidepressant
use was 3.1% in older people in the community. Of those
who were depressed, 4.2% were taking an antidepres-
sant.?0 In the current survey, only 5.9% of subjects who had
depressive symptoms received antidepressants, and univari-

"ate analysis showed that the oldest old with depression were

less likely to use antidepressants than those who were
younger. The multivariate analysis confirmed this associa-
tion,

Only several reports on the rate of drug treatment for
diabetes mellitus in older people have been found. One
cross-sectional study demonstrated that the likelithood of
drug treatment for people with diabetes with insulin or oral
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hypoglycemics declined substantially with increasing age.!
In the present study, the use of hypoglycemic agents by older
people diagnosed with diabetes mellitus was the lowest in
the oldest persons, and in comparison with persons aged 65
to 74, the OR of hypoglycemic use in the oldest old was
0.53 using multivariable logistic regression analysis, al-
though the P-value did not reach statistical significance
(P=.23).

In this population of frail older people living at home,
the nonuse of antihypertensive medication was relatively
low in older people with hypertension, and no difference in
the ratio of the prescription of antihypertensive drugs be-
tween age categories was found. Furthermore, no associa-
tion was detected between the nonuse of antihypertensive
medication and any factors tested, not only in the univariate
analysis but also in the multivariate analysis. This is in
contrast to previous studies showing that older people were
likely to be undertreated for hypertension.2%?

It has been suggested that ADL impairment, cognitive
impairment, and comorbid conditions are factors influenc-
ing the underprescription of beneficial agents in older peo-
ple associated with chronic diseases: the underuse of
antithrombotic agents by stroke patients with severe cog-
nitive or physical impairment,’®2* hypoglycemic agents
underuse by older people with diabetes mellitus with higher
levels of comorbidity,?! and the underuse of antihyperten-
sive medication by older people with cognitive impairment
or comorbidity.?%23 Nevertheless, in the current study, even
after controlling for ADL dependency and the presence of
dementia, age was still a significant predictor of the nonuse
of antithrombotic agents by older people with a history of
CVD, acetylcholinesterase inhibitors by older people with
dementia, and antidepressants by older people with depres-
sion. In addition, the present study suggests that the influ-
ence of ADL dependency, cognitive impairment, and
comorbid conditions on the underuse of beneficial medica-
tions was also dependent on each chronic disease/condition.
The lowest category of ADL function was only associated
with the nonuse of acetylcholinesterase inhibitors by the
demented elderly using multivariable logistic regression
analysis. The presence of dementia was associated with the
nonuse of antithrombotic agents by the participants with a
history of CVD in univariate analysis, but multivariate
analysis did not confirm this association, Furthermore, no
association was detected between the nonuse of antihyper-
tensive medication and the presence of dementia in un-
ivariate and multivariate analysis. It is possible that, to
avoid the risk of adverse drug reactions, physicians decide
not to use beneficial medications for the oldest old, al-
though multiple medication use may not always be a dis-
advantage for older people with comorbid conditions when
drugs with proven efficacy in elderly patients are available.
These results suggest again that it is not easy to predict the
underuse of prescribed beneficial medication in older per-
sons but is instead complex and dependent on each chronic
disease/condition. The history of CVD was associated with
the nonuse of acetylcholinesterase inhibitors by older peo-
ple with dementia using univariate and multivariate logistic
regression analysis. It is possible that the origin of dementia
for most of them might be vascular.

There are many factors that contribute to the underuse
of beneficial medications in the oldest old. The use of age as
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an indicator of benefit of care is imprecise, in that elderly
persons differ appreciably in physical, mental, and cogni-
tive status and in life expectancy. It is of concern that the
very population that receives the most medications may not
always have a favorable risk/benefit ratio. Physicians may
decide not to use a medication, because patients may not
benefit from treatment (e.g., the low use of acetylcholin-
esterase inhibitors by demented older people with the low-
est ADL function). In fact, geriatric therapeutics must also
take into account specific geriatric diseases (e.g., dementia,
CVD) and syndromes (e.g., falls, gait and balance distur-
bances, incontinence, ADL impairment). As proposed by
others,2® the lack of high-quality evidence derived from
clinical studies with relevance to treating older patients
with multiple chronic medical conditions may be one of the
factors that contribute to the underuse of beneficial med-
ications in the oldest old. In fact, clinical evidence often
does not provide a definitive answer on the benefits or risks
of many drug therapies in older people, especially in those
aged 75 and older.?® Of a number of chronic diseases com-
mon in older people, the evidence for drug therapy has been
accumulating in the field of hypertension faster than with
other diseases. This may be one of the reasons that the
highest prescription rate is for antihypertensive medication
and the reason there is no restriction of treatment in the
oldest patients.

A recent study indicated that the cost of prescription
drugs is another problem contributing to the undertreat-
ment of diseases in older people.?” These cost-related prob-
lems seem to be dependent on health insurance systems,
which vary between countries. In Japan, universal manda-
tory health insurance, which covers nearly all regular health
care, including prescription drugs, covers the entire popu-
lation. Elderly health insurance for people aged 75 and
older or aged 65 and older with some impairments covers
health care, including prescription drugs, with a 10% co-
payment. Therefore, it is unlikely that cost problems influ-
enced these results or that their influence, if any, was great.

The major limitation of this study was that diagnoses of
chronic diseases were based solely on information available
in the care-managing centers’ records, which were based on
the data provided by primary care physicians every 6
months. The accuracy of the diagnosis of chronic diseases
by these physicians was not evaluated. It was also not dis-
covered how severe these chronic conditions, which includ-
ed dementia, diabetes mellitus, and hypertension, were. The
results may not be representative of frail older Japanese in
the community as a whole, because the subjects in this study
represented an urban population. In addition, these findings
may not be generalizable to other populations given that
health practices, ethnic attitudes about treating very old
people, and cost/access to medications may influence these
results. Because of the small numbers of participants with
each chronic condition, these observations cannot be com-
mented on conclusively. The findings of this study need to
be reproduced in a larger sample of practices.

In summary, it was demonstrated that, among com-
munity-dwelling frail older people, the rate of multiple
medication use is lower in the oldest persons than in the
younger ones. In addition, the underuse of beneficial med-
ication for the oldest persons in this group was observed:
antithrombotic agents by subjects with a history of CVD,
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acetylcholinesterase inhibitors by subjects with dementia,
and antidepressants by subjects with depression. Neverthe-
less, the oldest persons with diabetes mellitus and hyper-
tension were not associated with the underuse of
hypoglycemic and antihypertensive agents, respectively.
Thus, the underuse of prescribing medication for chronic
diseases/conditions of frail older people living in the com-
munity is common but not for all conditions.
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