EEHLERE F28BE3IE 2006. 10

IR G %
Bt 436 A
M 593 A
A5 1,029 A
I I |
= o~ EEIEELL EHEESD
;%;;“ﬂﬁ B 360 A (82.6%) B 76 A (17.4%)
M 526.A (88.7%) W 67 A (11.3%)
| |
By EBhIEERE HEIREE YEEhe - E s
20004E Bk 338 A (93.9%) B 22 A(6.1%) B 20A(263%) w&wumm]
o 502 A (95.4%) M 24 A (4.6%) T 32 A (47.8%) M 35 A (52.2%)

HEMFEROEA (%) 13 R—2F4VEEEE TR B U,
B4 P D LR SE ik & #H32 U 7~Mantel-haenszel test & FV 7=,
*, <0.05

X1 EERBIKEOZEL

W, EERVAT 4 v AR EERL 2. & 0.01) (F%&2).

T, EBHORBOBEEEROSIE1T > 7. 50 N—2 T4 VHEAEE O BYFHERICE T 5E
WHRIE, R—2 74 VEAERICESEELLEE BOEHRREZRK LISRLE. X=X 7 4( VEE
ELizBE L, BAEROESOBRBOEES RFIOEGHEEA LD S, EHRBOEAE, B
WBERE Lz, X2, EFOMEOBEEER D  H6.1% 22 N), KHED4.6% (24 A) Th -
B ET -7, OWHBIL, X—2 T4 VERICE 7z, i, EHBEIOD DB, HIMEROZA
HEE D EEELEZEE L, BUFAEROED &, BHT73.7% (56 N), &MHE52.2% (35 A)

DO HRERRER L Lz, WThoaic Ty, BETE» -7 (p< 0.05).
BWTY, MBEBISHER-25 4 VEEOER, EHRBEIC BT 2EFOART L HEEE KD /-

EMAEEBRNEESS, SERNERE UTHT (%3). BHONETE L5800, &
HE, EROEE, BADHE, SRBROEE, SYRITNT (47.8%), DNTH — bE—JL
FERHER & U CEEOEER, 1508, 4 (304 %), TL7 (152%) Th-o7-. BH=D
WHEIME L LT/ - T EHOFE, BkoEE: DEBEMEEIL, BH» 15.2%, 5~ 6 HA
vz, BB IZ DWW TIE, BMI 25.0 Bk % ARy 28 0%, 2~4H%391%, 1LHUTH» 457 %Td

25.0 KA B 2 LD 2fEE U7z, -7z,

7o, EHTFEOEG IR TRE B 20809, EHERRRBNCAN— 2T 4 VRAEEDOREK
BATIE S ZBICEME L 72, MEMENERAKEET 2R LE (Fdab). ZOEE, ESFg L E
5%KML Uiz, BEEROM TERAZNALN2DIE, BMT,

I 4 = BESITERE (p<0.05), ZL—TERHOFE
(p<0.01), ZHTIE, BMI (p<0.05), BHEHIT

N—=2 74 VHRAERICET 2EHEES D DE HEE (p<001), ZIL— I EHOEE (5<0.001),
A, BIRT13.9 % (143 A), B 174 % (76 A), @%@ﬁ%(y«mwfbot.it,ﬁﬁﬁm
TH113% (67 N)ThHY, BETE,» -7 (p< CEEFIEOMTHERBAENAL N, B

164



=2 BEEAREBEON-ZT A CREROENE

X0 Bt 2
(n=1029) (n=436) (»=593)
S 5 (EHESD) 72059 713455 72562 **
BMI ; kg/ nf (FH+SD) 209433 223%£29 23434 wF
TR R (R (%) 72.5 75.9 69.9 *
R RFEEIRES R EE (%) 89.4 94.5 85.6 ***
A VERIREIEIE ; & (BHSD)  11.3+£24 117420  109£2.6 ™
S8R 1 (%) 24.2 18.8 28.9 **
TEBEE, 5D (%) 13.9 174 11.3 #*
FaEBhOTESE (%)
F—rR- 62.9 63.2 62.7
LR 6.3 5.3 7.5
ZF D 44.8 51.3 37.3
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Factors associated with initiation and maintenance
of physical activity
among rural community-dwelling elderly
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*2 Department of health and nutrition, University of Human Arts and Sciences

*3 Sapporo Medical University School of Medicine
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Background: The present study was conducted to identify the determinants of initiation and

maintenance of physical activity among community-dwelling elderly.
Methods: The subjects were 436 men and 593 women aged 65 and older who participated in a base-
line survey and were subsequently followed annually for 2 years. Determinant of initiation of physi-
cal activity was limited to persons physically inactive at baseline, and maintenance of physical activi-
ty was limited to persons physically active.

Results: Multiple logistic regression analysis showed that partmpatmg in social activity with
group in men and women, and faster walking speed in women was positively associated with initia-
tion of physical exercise. Participating in social activity with group in men and women, and normal
weight (BMI<25.0), having no pain, outpatient going, good self-rated health in men, and over
weight (BMI>25.0), having a hobby in women were positively associated with maintenance of physi-
cal activity.

Conclusion: High social activity and maintenance of health states are very important factors to
promote physical activity.

Key words : initiation of physical activity, maintenance of physical activity, social activity, physical fitness,
community-dwelling elderly
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Summary

Background and aims: Although malnutrition is common in the geriatric population,
the relationship between frail elderly with various care needs and nutritional status
remains unknown. The purpose of this study was to analyze the association between
subjects with higher care needs and poorer nutritional status in the Japanese
community-dwelling frail elderly.

Methods: A total of 281 community-dwelling elderly subjects from day-care centers
(81.9£7.2yr of age mean+ SD; 72 men and 209 women) who were eligible for Long-
Term Care Insurance were enrolled in this study to evaluate their nutritional status
using the mini-nutritional assessment. The levels of care needs of participants were
classified into six levels according to the Long-Term Care Insurance program.
Results: According to the mini-nutritional assessment classification, 39.9%, 51.2%,
and 8.9% of the participants were assessed as well-nourished, at-risk of malnutrition,
and malnourished, respectively. There were significant differences among the six
groups with regard to the nutritional status; subjects with higher care needs were
associated with poorer nutritional status. In the higher care needs group, more than
half of the subjects did not know their weight change during 3-month intervals.
Conclusions: The population of elderly with higher care needs in the community is
associated with a higher prevalence of malnutrition.

© 2006 Elsevier Ltd and European Society for Clinical Nutrition and Metabolism. All
rights reserved.

Introduction

Good nutritional status is crucial for “'a healthy life”
and malnutrition is related to an increased incidence

E-mail address: kuzuya@med.nagoya-u.ac.jp (M. Kuzuya). of morbidity and mortality in the elderly.! The
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relationship between poor nutritional status and
impaired immune functions, pressure sores, and
impaired muscle function is well established.?* For
these reasons, it has been proposed that a nutri-
tional status risk assessment be incorporated as an
essential component of the comprehensive geriatric
evaluation, which should be performed in all elderly
people. Clinical assessment tools for determining
the nutritional status of the elderly have recently
been developed, but are not yet fully used.**®
Among those is the mini-nutritional assessment
(MNA), which is a simple clinical scale for the
evaluation of the nutritional status of frail elderly
subjects. The MNA has been validated in elderly
people by comparing its results with those of clinical
assessments performed by expert geriatric nutri-
tionists.”® It is a cheap and easy way of screening
elderly individuals to detect those who are at-risk of
developing complications caused by malnutrition.
Recently the researchers of the present study
evaluated the MNA test as a screening tool for
malnutrition in the Japanese elderly population
from which it was concluded that the MNA full test
is a useful screening tool for identifying Japanese
elderly with malnutrition or a risk of malnutrition.’

On 1 April 2000, Japan started a public,
mandatory Long-Term Care Insurance (LTCl) pro-
gram for elderly people who need assistance.’” The
program covers nearly the full cost of institutional
or community-based care (formal services only),
depending on the level of care needed. The
instrument used to classify the level of care needs
was developed based on a large-scale time study of
professional caregivers in LTC institutions.”’ The
data on approximately 10 million minutes of care
provided by 2376 professionals to 3800 seniors were
coded into 328 predetermined care activities, and
the amount of time the caregiver spent on each
senior was calculated for each activity. These data
were used to develop tree regression models.
Everyone of age 65 years and older, plus anyone
of age 40-64 years with an aging-related disability
(i.e., Alzheimer’s disease or stroke), is eligible for
LTCI. After individuals (or their families) apply to
the municipal government for assistance, an on-site
assessment is conducted of each applicant’s physi-
cal and mental status. Eligibility is strictly a matter
of age, physical and mental status, and whether or
not the individual has undergone medical proce-
dures; income and family situation do not matter.
The results are entered into a computer and the
applicant’s standardized scores are calculated for
seven dimensions including physical (e.g. washing
face, putting on and taking off a jacket, taking
medication, financial management, utilization of
telephone) and mental status (e.g. understanding
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daily schedule, short memory, remember own
name), and the estimated time required for eight
categories of care (grooming/bathing, eating, using
the toilet, transferring, assistance with instrumen-
tal activities of daily living, behavioral problems,
rehabilitation, and medical services). A care-needs
level based on the total estimated care minutes is
then assigned to each individual. The assessment is
analyzed so that each applicant can be classified
into one of the six levels (or rejected), according to
the level of care needed. An expert committee
reviews the classification by taking into account the
descriptive statements plus a report from the
applicant’s doctor. If dissatisfied with the decision,
applicants may appeal to an agency at the
prefecture level and ultimately to the courts. The
lowest level, called the ‘assistance required”
level, is assigned if the total amount of time to
care is less than 32min per day at home (Need
support). The other five levels are called “care
required” levels, ranging from the lowest require-
ment of care (care level 1) to the most severe
(care level 5) need of care. Level 5 is assigned if the
total amount of time to care is more than 110min
per day at home. Eligibility is to be re-evaluated
every 6 months.'®""

Because data on the nutritional status of frail
elderly individuals who are community-dwelling
and eligible for LTCI remains scant, the purpose of
this study was to obtain information about the
nutritional status of individuals who are eligible for
LTCI by using the MNA, and to analyze whether or
not the subjects with a higher level of care needs
are associated with poorer nutritional status.

Materials and methods

Subjects

The subjects of this study were recruited from four
Domiciliary Care Centers in Aichi, Gifu, and Mie
Prefecture, Japan, in February 2004. The subjects
were frail individuals who were community-dwell-
ing and utilized the center for training with a
physical therapist and other services. These ser-
vices were covered by LTCl, and all of the subjects
had registered with the Domiciliary Care Center
individually.

Using the MNA, the nutritional status of 304
subjects who had no difficulty in communicating
with the researchers and utilized a care center
during examination period was analyzed. The
analysis included 281 (72 men and 209 women)
subjects who agreed to participate in this study,
had a complete MNA, and were 65 years old or
older.
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Informed written consent was obtained from
each subject, or from a family member. The study
protocol was approved by the Human Ethics Review
Committee of Nagoya University Graduate School
of Medicine.

Nutritional assessment

The MNA is composed of 18 items, including
anthropometric measurements [weight, height,
mid-arm circumference (MAC), calf circumference
(CC), and weight loss during the past 3 months], a
global assessment (six questions related to life-
style, medication, and mobility), a dietary assess-
ment (eight questions related to number of meals,
food and fluid intake, and autonomy of feeding),
and a subjective assessment (self-perception of
health and nutrition). The maximum score is 30
points, with the risk of malnutrition increasing with
lower scores.’

The MNA score was used to classify subjects as
well-nourished (a score of 24-30), at-risk for
malnutrition (a score of 17-23.5), or malnourished
(a score of <17) according to the original cut-off
point of the MNA full test.'? Body mass index (BMI)
is defined as weight in kilograms, divided by height
squared. The MNA was administered by dietitians,
except for the mental state and medication MNA
questionnaire which was obtained from nursing
staff members or medical records.

Statistical analysis

All analyses were conducted using SPSS statistical
software (Version 11.0J for Windows).

A probability value of 0.05 or less was considered
significant.

Partial correlation coefficients were used to
measure the association between variables. Differ-

~ Table 1 Subject éharacteristicé._

ences among the six care levels were determined
by analysis of variance with a Bonferroni correction
or the Kruskal-Wallis test, depending on the
distribution of the analyzed variable. The y’-test
was used to test categorical variables. To examine
the relationship between the care levels of
subjects and body weight change, body weight
change in the past 3 months was classified into
four groups (a) weight loss greater than 3kg, (b)
does not know the weight change, (c) weight loss
between 1 and 3kg, and (d) no weight loss.
This classification is included in one of 18 items
of the MNA.

Results

The subjects’ characteristics are presented in
Table 1. The average age of the subjects was
81.9+7.2 (SD range: 65-99years). BMI averaged
22.1+3.8 (SD) and ranged from 12.8 to 34.6. MNA
scores averaged 22.5+3.8 (SD) and ranged from a
minimum of 10.0 to a maximum of 30.0, with a
median of 23.0. The most common eligibility status
observed in the participants was care level 1.
Table 2 shows the mean results of variables,
which are expressed according to the care levels.
There were significant differences among the
six care levels with regard to BMI (P=0.03), CC
(P< 0.001), and MNA scores (P<0.001), but not
MAC. Subjects who were classified as care level 5
had significant lower BMI, CC, and MNA than (as a
result of Bonferroni correction). A significant
correlation was found between the care levels
and anthropometric measurements after adjust-
ments for age and gender (BML: r=-0.173,
P=0.004, CC: r=-0.329, P<0.001). There was
a significant correlation between MNA scores and
the care level of LTCl (r=—0416, P<0.001),

Number of subjectis (men/women) 5

281 (72/209)

Age (yr), mean£SD o . 81.947.2.

Body mass index (kg/m?), mean+SD 22.1+3.8

Mid-arm circumference (cm), mean=+SD - 23.9+3.8 -

Calf circumference (cm), mean+SD. - 30.74+3.5

- MNA score, mean+SD , 22,5+3.8-

Number of sub]ects at each LTCI care needs levels, (% of total) o EEEENE
Need support (>25,<32 estimated total care minutes per day) : ‘ PR 27 (9.6) "o
Level 1 (32, <50 estimated total care minutes per day) ' : 130 (40.3) ¢

" Level 2 (250, <70 estimated-total care minutes per day) 57 (20.3)
‘Level 3 (=70,<90 estimated total care minutes per day) 28 (10.0)

 Level 4 (90, <110 estimated total care minutes per day) © 27 (6.6)

- Level'5 (110 estimated total care minutes per day) - 12(4.3)
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LTCI care needs levels and gender, age, anthropometric measurements, MNA scores.

Table 2
Need Level 1 Level 2 Level 3 Level 4 Level 5 p
support (n=130) (n=57) (n=28) " (n=127) (n=12)
(n=27) A » .
Men/women (n) © 4723 ¢ 33/97 12745 .- 8/20 10/17 5/7 0.318*
Age (yr), mean+SD 84.7+5.0 82.0+7.1° 81.9+7.981.4+7.0 79.7+7.9 80.7+7.0:° 0.215"
BMI (kg/m?), mean+5D 21.643.7  22.4+43.6 22.944.0..22.3+4.0. 20.3+3.7 19.54+3.3 0.003¢
Mid-arm circumference 23.942.8 23.943.3 23.5+4.0 '24.34+3.1 23.5+3.4 22.242.1 -0.155¢%
(cm), mean+SD o i : : : ) )
Calf circumference (cm),” 31.1+2.5 31.4+3.5 30.4+3.4 30.9+3.4 29.0+2.8 26.5+2.8 ~<0.001*
mean +5SD _ . S e ,
MNA scores, mean +5D 24,2+43.3  23.1+3.1 22.8+3.5 22.7+3.5 19.8+3.5 15.6+3.7 <0.001"

Bonferroni correction.BMI: Level 1 vs Level 4 (P = 0.046); Level 2 vs Level 4 (P = 0.022); Level 2 vs Level 5 (P = 0.04)
Calf circumference: Need support vs Level 4 (P = 0.019), Level 5 (P<0.001); Level 1 vs Level 4 (P =0.001), Level 5 (P<0.001);

Level 2'vs Level 5 (P = 0.001); Level 3 vs Level 5 (P = 0.001).

MNA scores: Needsupport vs Level 4 or Level 5 (P<0.001); Level 1 vs Level 4 or Level 5 (P<0.001); Level 2 vs Level 4 or Level 5,
(P<O 001); Level 3 vs Level 5 (P<0.001); Level 4 vs Level 5 (P = 0.003).

*y2-test,
tAnalysis of variance.

*Means were adjusted for gender and age using analysis of covariance.

§Kruskal Wallis test.

Table 3  LTCI care needs levels and mini-nutritional assessment.
Need Level 1 Level2 . lLevel 3 ““level4 - Level 5  Total P
support — (n=130) (n=57). (n=28) (n=27) (n=12) {(n=1281)
(n=27). n %) -~ n (%) n (%) n (%) n (%) n (%)
n (%) - : :
. i R <0.001*
Malnourished 1(3.7) 5 (3.8) 4 (7.0) 1(3.6) 6 (22.2) 8 (66.7). 25 (8.9)
(< 17points) : ' : ' . : : :
At risk for malnutrition 9 (33.3) 68 (52.3) 30 (52.6) 16 (57.1) 17 (63.0) 4 (33.3) 144 (51.2)
(17-23.5points) . : T o . :
- Well nourished 17 (63.0) 57 (43.8) 23 (40.4) 4(14.8) 0 112 (39.9)

"~ {=24points)

11 (39.3)

*y%-test,

which suggests that subjects with a higher care
requirement are associated with a higher preva-
lence of malnutrition.

Table 3 shows the distribution of the nutritional
status according to the care levels of the partici-
pants. Seventeen (63.0%) subjects who were
classified at ‘Need support’ and 57 (43.8%) subjects
at level 1 were identified as well-nourished. Sixty-
eight (52.3%) subjects who were classified at level 1
and 30 (52.6%) subjects at level 2 were identified as
at-risk for malnutrition. Six (22.2%) subjects who
were classified at level 4 and 8 (66.7%) subjects at
level 5 were identified as malnourished. There
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were significant differences among the three
groups with regard to level of LTCI (P<0.001).

Table 4 shows the relationship between weight
change categories and care level of LTCl. Nineteen
(70.4%) subjects who were classified at ‘Need
support’ and 94 (72.3%) subjects who were classi-
fied at level 1 had not lost any weight during the
previous 3 months, suggesting that subjects with
low care requirements are associated with a higher
prevalence of the absence of weight loss. Seven
(58.3%) subjects who were classified at level 5 did
not know that they had undergone weight loss
during the previous 3 months.
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Table 4 - LTC ,care'needs levels and weight loss during 3.months. , . =
Need ©  Level1 Level2 - Level3  Level4 ' Level5  Total - P
support "(n =130) (n=57)- (n=28) (n= 27) (n ="12)% (n=281)
(n=27) n(%) . n(.  n®E (%) n(s) - n (%) o
n oo : G
T : A DR e e ©0.002* -
Greater than 3kg 1 (3 7) ©3(2.3) 4(7.0) 3(10.7): 2(7.4) 1(8.3) 14 (5 0)
~ Does not know C3(11.1)012(9.2) 0 7(12,3) - 4.(14.3) 7 (25. 9) 7(58.3)  40(14.2)
Between 1 and 3 kg 4(14.8) 21 (16.2) 8 (14.0)- 2 (7.1) © 6(22.2) 0(0.0) "~ 41 (15.6)
No weight loss © = - 19 (70.4) 94 (72.3) 38 (66.7) 19 (67.9) 12 (44.4) 4 (33.3). 186 (66.2)
e —
Discussion that the total amount of time to care correlates

in the present study, 51.2% of subjects who were
community-dwelling and eligible for LTCI were at-
risk of malnutrition, and 8.9% were malnourished,
according to the MNA classification. There were
few subjects who were identified as well-nour-
ished. In agreement with others’ research and a
previous study conducted by the researchers of the
present study, the care level of LTCI was well
correlated with anthropometric variables inctuding
BMI, and CC. It has been reported that in a study of
250 domiciliary care clients in Australia (average
age—79.5 years, age range—67-99 years), 38.4% of
the subjects were at-risk of malnutrition, and 4.8%
were malnourished.” Soini et al.™ reported in
Finland, as classified by the MNA, 48% and 3% of the
178 home-care elderly (average age—83.5years
age range—75-94 years) were evaluated as at-risk
of malnutrition and malnourished respectively.
The higher prevalence of being at-risk of malnutri-
tion and being malnourished among participants
in this study may be due to the higher frailty of
its subjects.

Although it has been reported that disability in
activities of daily living (ADL) is associated with
poor nutritional status,' other studies have shown
no such association. In fact, it has been demon-
strated that there is no relation between ADL
dependency and MNA scores.’® It should be noted
that the care level of LTCI does not reflect only the
ADL dependency of the clients, since the six levels
of LTCI are dependent upon the total care needs.
These needs are reflected not only by physical and
mental status, but also by the need for medical
assistance. This study demonstrated that subjects
with higher care needs (i.e., higher eligible care
level) are associated with poorer nutritional status,
and the care level in the LTCI policy was classified
based on the estimated amount of time the
caregiver spent on each care recipient, suggesting
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with the nutritional status of frail elderly in the
community. However, it should be noted that even
at the lowest level, known as ‘assistance required’
(Need support), more than 30% of the subjects
were diagnosed as at-risk of malnutrition and
at care level 1, more than 52% of the subjects
were thus diagnosed. The results indicate that the
nutritional status starts to decline even before
the need for care begins to develop. It was assumed
in this study that the decline of nutritional status
may contribute to the need for a greater level
of care.

In elderly individuals the loss of body weight,
apart from intentional weight reduction for over-
weight individuals, almost inevitably leads to poor
health outcomes.” ' The decline in body weight
after the age of 60 is disproportionately due to the
loss of lean body tissue (i.e., sarcopenia); this has
adverse effects on physical function.?>"** Although
body weight is easily measured, and a decline in
body weight is a useful critical first sign of
malnutrition, it is not unusual for body weight
measurement to be neglected in day-care centers.
Indeed, there was only one institution among the
four domicitiary care centers studied that had been
measuring body weight periodically before the
present study. Furthermore, elderly individuals as
well as their families are often not aware of their
weight. These more frail elderly individuals are
often the most difficult to weigh, In fact, we
demonstrated that 58.3% of participants at care
level 5 or 25.9% of participants at level 4 did not
know their weight changes, indicating the negli-
gence of weight measurement of subjects with
higher levels of care needs. The lack of awareness
among the staff members in day-care centers of
the weight and changes in weight of their clients,
as well as a similar lack of awareness among
family members, indicates that little attention
has been paid to the nutritional status of frail
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elderly individuals in the community, despite the
fact that many of them are already matnourished or
at-risk of malnutrition. Early detection of malnutri-
tion is important so that targeted nutritional
intervention can be performed, and it should be a
key component of the geriatric assessment. The
regular measurement of the weight of clients is an
indicator of the quality of care provided in day-care
centers. Although weight loss is sometimes un-
avoidable in the frail elderly, early awareness of
weight loss in day-care center clients will lead to an
early and appropriate response to their weight loss
by family or medical staff. In addition, this could
lead to the thought that a part of the care
requirement in the high levels of LTCI may be due
to nutritional risk which might be treatable in order
to reduce the care requirement at that level.

In conclusion, this study found that undernour-
ishment was common in the community-dwelling
elderly using day-care services covered by the
LTCl program and the amount of time of care
was associated with poorer nutritional status.
Physicians, nurses, and dietitians who participate
in providing health care to these frail elderly
individuals should pay close attention to their
nutritional status.
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Day Care Service Use Is Associated with Lower Mortality in
Community-Dwelling Frail Older People

Masafumi Kuzuya, MD, PhD, Yuichiro Masuda, MD, PhD, Yoshihisa Hirakawa, MD, PhD,
Mitsunaga Iwata, MD, Hiromi Enoki, MS, Jun Hasegawa, MD, and Akihisa Iguchi, MD, PhD

OBJECTIVES: To clarify the association between day care
service use and 21-month mortality in community-dwelling
frail older people.

DESIGN: Prospective cohort study (the Nagoya Longitu-
dinal Study for Frail Elderly).

SETTING: Community-based.

PARTICIPANTS: One thousand six hundred seventy-three
community-dwelling older people (540 men, 1,133 women).

MEASUREMENTS: Data included the clients’ demo-
graphic characteristics; depression as assessed using the
short version of the Geriatric Depression Scale; a rating for
basic activities of daily living (ADLs); comorbidity; number
of prescribed medications and physician-diagnosed chronic
diseases; use of home-care services, including day care, vis-
iting nurse, and home-help services; and number of regular
medical checkups. Survival analysis of 21-month mortality
was conducted using Kaplan-Meier curves and multivariate
Cox proportional hazards models.

RESULTS: Of the 1,673 participants, 726 were day care
service users at baseline, and 268 (94 day care service users,
174 nonusers) died during the 21-month follow-up. Mul-
tivariate Cox regression models adjusting for potential con-
founders showed that day care service use was associated
with reduction in mortality. Subgroup analysis demonstrat-
ed that day care service use was associated with less risk of
mortality in subjects who were female; were in the youngest
age group (65-74); had higher ADL scores, lower comor-
bidity, depression, no dementia; and used a visiting nurse
service. Participants using day care service two and three
times or more a week had 63% or 44% lower relative hazard
ratios, respectively, than participants not using the service.
CONCLUSION: Among community-dwelling frail older
people, day care service use two or more times per week was
associated with 44% to 63% lower 21-month mortality.
J Am Geriatr Soc 54:1364-1371, 2006.
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n the last 2 decades, community care programs have been
developed that aim at maintaining and improving the
functional abilities and well-being of elderly people and
reducing the use of institutional care services and mortal-
ity.1:2 Such programs for elderly people are part of the na-
tional policy in several countries, including Japan, which
introduced a universal-coverage long-term care insurance
(LTCI) program in April 2000.>* This program induced a
radical change from traditional family-based care toward
the socialization of elderly care and integration of medical
care and welfare services.>* Under the LTCI program, care
levels are determined according to eligibility criteria. Eligi-
bility status is classified into six levels (“needs support” and
care levels 1-5) by estimation of care needs based on an
assessment of the current physical and mental status of pa-
tients and their use of medical procedures.’ The criteria for
eligibility do not take into account the extent of informal
family care available to clients. The maximum amount of
reimbursement in the LTCI system is capped according to
care level. Elderly beneficiaries pay a 10% copayment for
services received. Care insurance covers two types of serv-
ices: in-home (domiciliary) services (e.g., home help, bath-
ing assistance, visiting rehabilitation, day care service,
visiting nurse, assistive device leasing, short stays, in-home
medical care, care management, and an allowance for the
purchase of assistive devices and home renovation) and in-
stitutional services. One of the LTCI principles is to allow
elderly persons and their family caregivers to choose the
kind of services and service providers that they need.
Home care programs are often implemented with little
evidence-based decision-making not only for clinicians but
also policy for makers and caregivers. Increased demand for
evidence-based decision-making is apparent not only in
clinical settings but also in environments where related
policies are written and enforced, thus creating a need for
more research in this area. Of the services included in the
LTCI program, there is little evidence of the effect of home-
care services on the outcomes of the care recipients, in-
cluding mortality. Day care service is provided in designated
centers and is one of the major services used in LTCI
programs. These are facility-based daytime programs of

JAGS 54:1364-1371, 2006
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nursing care, rehabilitation therapies, supervision, and so-
cialization that enable frail, older people who are in poor
overall health with multiple comorbid illnesses and varying
physical or mental impairment to remain in the community.
An individual visits the facility one, two, or three or more
times a week and then returns to his or her own home.
Although a number of reports have evaluated the beneficial
role of day care service use on the caregivers of older per-
sons,®7 the effectiveness of day care service in terms of re-
cipient outcomes of death, institutionalization, and
disability has been questioned.®?

The Nagoya Longitudinal Study of the Frail Elderly
(NLS-FE) was designed to compare outcomes of different
uses of care services provided by the LTCI program using a
structured comparison of services and a comprehensive
standardized assessment instrument.'® The present study
examined the effect of day care service on the mortality of
community-dwelling older people eligible for the LTCI
program.

METHODS

Subjects

The present study consisted of baseline data of the partic-
ipants in the NLS-FE and mortality during the 21-month
follow-up. Details of participants and the NLS-FE have
been published elsewhere.!® The study population consisted
of 1,875 community-dwelling frail older people (632 men,
1,243 women, aged >65) who were eligible for LTCI, lived
in Nagoya City, and were provided various home care
services from the Nagoya City Health Care Service Foun-
dation for Older People, which has 17 visiting nursing
stations associated with care management centers. These
NLS-FE participants, enrolled between December 1, 2003,
and January 31, 2004, were scheduled to undergo compre-
hensive in-home assessments by trained nurses at baseline
and 6, 12, 24, and 36 months. At 3-month intervals, data
were collected about any events participants experienced,
including admission to the hospital, nursing home admis-
sion, and mortality. Informed consent for participation,
according to procedures approved by the institutional re-
view board of Nagoya University Graduate School of Med-
icine, was obtained verbally from the patients or, for those
with substantial cognitive impairment, from a surrogate
{usually the closest relative or legal guardian) and from
family member caregivers.

Data Collection

Trained nurses collected data at clients’ homes using stand-
ardized interviews with patients or surrogates and caregiv-
ers and from care-management center records. Data
included clients’ demographic characteristics, depressive
symptoms as assessed using the short version of the Ger-
iatric Depression Scale (GDS-15)!! and a rating for seven
activities of daily living (ADLs) (feeding, bathing, groom-
ing, dressing, using the toilet, walking, and transferring)
using summary scores ranging from 0 (total disability) to 20
(no disability).?> The interview with participants also in-
cluded questions about the use of care, including day care
service, visiting nurse, and home help service, as well as
medical services.
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Information obtained from care management center
records included the following physician-diagnosed chronic
conditions: ischemic heart disease, congestive heart failure,
cerebrovascular disease (CVD), diabetes mellitus, demen-
tia, cancer, hypertension, and other diseases included in the
Charlson Comorbidity Index,'® which represents the sum
of a weighted index that takes into account the number and
seriousness of preexisting comorbid conditions. In the
present study, a physician diagnosed only a limited number
of subjects with depression according to the care manage-
ment center records. Therefore, participants were consider-
ed to be depressed if their GDS-15 score was 6 or higher.
The data also included the number of prescribed medica-
tions.

For the analysis, 202 participants of the original 1,875
were excluded because of missing data for any type of serv-
ice use or confounding/intermediary variables, leaving
1,673 in the analysis. Of these 1,673 participants, 391
could not complete the GDS-15 because of a severe cogni-
tive or communication impairment.

Mortality was assessed over 21 months using event re-
ports at 3-month intervals. Deaths were confirmed by vis-
iting nurses or using care management center records.
Survival time was defined as the number of months (3-
month intervals) between the baseline interview and the
event report of death or at 21 months from baseline, at
which point the surviving participants were censored.

Statistical Analysis

The Student ¢ test and chi-square test were used to compare
differences between users and nonusers of day care service.
The following baseline data of major clinical and socio-
demographic data were used in a Cox proportional hazards
model to identify independent predictors of 21-month mor-
tality: age; sex; ADL status; living arrangement; number of
prescribed medications; presence or absence of regular
medical checkups; use or nonuse of home care services, in-
cluding visiting nurse service, day care service, and home-
help service; comorbidity status; and presence or absence of
chronic disease, including ischemic heart disease, conges-
tive heart failure, CVD, diabetes mellitus, dementia, cancer,
and hypertension. The risk of a variable was expressed as a
hazard ratio (HR) with a corresponding 95% confidence
interval (CI). For the analysis, age was categorized into
three groups (65-74, 75-84, and >85). The number of
prescribed medications was categorized into three groups
(<2, 3-5, and >6). ADL score (range 0-20) and Charlson
Comorbidity Index were categorized into three groups with
approximately equal number of participants in each group
(ADLs: high function, >18; mid function, 12-17, and low
function, <11; Charlson Comorbidity Index: <1, 2-3,
and >4). Additional analyses stratified by sex, age, ADL
status, comorbid conditions, visiting nurse service use or
nonuse, and presence or absence of dementia or depression
were also performed using a consistent set of covariates to
examine the data for possible interactions between these
variables and 21-month mortality rate. For this analysis,
age, ADLs, and Charlson Comorbidity Index were catego-
rized into two groups (age: <80 and >80; ADL score: <15
and >15; Charlson Comorbidity Index: <2 and >2).
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Survival curves describing mortality over 21 months
after enrollment were conducted for each group (day care
service use 1, 2, and >3 times/wk and nonusers) using the
Kaplan-Meier method, adjusting for potential confounders.
All analyses were performed using SPSS version 11.0 (SPSS
Inc., Chicago, IL). P<.05 was considered significant.

RESULTS

At baseline, higher Charlson Comorbidity Index, preva-
lence rates of CVD, and dementia and lower GDS-15 score
were observed for day care service users than for nonusers
(Table 1). The rates of nursing service use and home help
service use by day care service users were lower than those
of nonusers, but there were no significant differences be-
tween users and nonusers in sex, age, ADLs, presence or
absence of regular medical checkups, and use of three or
more regular prescription medications.

Of the 1,673 participants, 268 died during the 21-
month follow-up. A lower mortality rate at the 21-month
follow-up was observed in day care service users than in
nonusers (12.9% vs 18.4%, P =.003) (Table 1). One hun-
dred sixty-eight of the 1,282 participants who were able to
complete the GDS-15 and 100 of the 391 who were not died
during the 21-month follow-up. A higher mortality rate was
observed in the participants who could not complete GDS-
15 test than in those who could (25.6% vs 13.1%,
P<.001). The participants with an incomplete GDS-15
measurement were older (82.3 vs 80.2, P<.001) and had
lower ADL scores (9.5 vs 14.4, P <.001), a higher Charlson
Comorbidity Index (2.4 vs 1.8, P<.001), and a higher
prevalence of dementia (65.0% vs 26.3%, P<.001) and

history of CVD (43.0% vs 31.3%, P <.001) than those with
a complete GDS-15.

Unadjusted univariate analysis suggested that 21-
month mortality was associated with male sex (vs female,
HR = 1.45, 95% CI = 1.14-1.86); the oldest age category
(>85, vs 65~74, HR =1.97, 95% CI=1.40-2.76); mid
and low ADL function (vs high function, HR = 1.91, 95%
CI = 1.33-2.74, and HR = 3.55, 95% CI=2.53-4.98, re-
spectively); two or more medical checkups per month (vs no
checkup, HR = 1.62, 95% CI = 1.22-2.14); visiting nurse
service use (vs nonuse, HR = 1.84, 95% CI= 1.44-2.35);
Charlson Comorbidity Index of 2 to 3 and 4 or higher (vs
<2, HR=1.56, 95% Cl=1.18-2.06, and HR =2.26,
95% CI=1.65-3.10, respectively); and the presence of
congestive heart failure (HR = 1.63, 95% CI = 1.15-2.33),
depression (HR = 1.42, 95% CI=1.03-1.95), dementia
(HR = 1.94, 95% CI = 1.53-2.47), and cancer (HR = 2.36,
95% CI=1.71-3.26) (Table 2). Lower mortality was as-
sociated with living alone (vs living with someone,
HR =0.43, 95% CI=0.30-0.63), day care service use
(vs nonuse, HR=0.70, 95% Cl=0.55-0.90), three to
five prescription medications (vs <3, HR=0.65, 95%
CI=0.48-0.89), and the presence of hypertension
(HR = 0.68, 95% CI=0.50-0.92). Table 2 shows two dif-
ferent multivariate Cox regression models. Model 1 is based
on the inclusion of all of the variables used in univariate
analysis except for the presence or absence of depression
and chronic diseases. Model 2 includes the presence or ab-
sence of depression and other chronic diseases instead of
the Charlson Comorbidity Index. Comparable results were
found from these two models. Male sex (vs female, Model
1, HR = 1.49, 95% CI=1.15-1.92; Model 2, HR = 1.66,
95% CI = 1.21-2.30), oldest age (vs 65-74 years, Model 1,

Table 1. Characteristics of Day Care/Service Users and Nonusers at Baseline

Day Care/Service

Characteristic User (n=726) Nonuser (n = 947) P-value
Men/women, (% of men/total) 240/486 (32.1) 300/647 (31.7) .55
Age, mean + SD* 80.7 £ 7.7 80.7 £ 7.6 .90
Basic activities of daily living (range 0-20), mean + SD* 13.3 £ 6.1 13.3+£6.5 .99
Charlson comorbidity index, mean + SD* 21+£16 18+1.6 .02
Geriatric Depression Scale-15, mean + SD (range 0-15)*7 6.2 + 3.6 6.7 £ 3.7 .01
Chronic diseases (%)
Ischemic heart disease 12.3 12.6 .85
Congestive heart failure 8.7 8.6 .93
Cerebrovascular disease 38.7 304 <.001
Diabetes mellitus 11.4 12.2 .61
Dementia 42.3 30.0 <.001
Cancer 8.4 9.2 .58
Hypertension 26.3 22.7 .09
Visiting nurse service use (%) 40.1 54.0 <.001
Home help service use (%) 31.7 58.8 <.001
Regular medical checkups (%) 58.1 59.3 .62
>3 regular prescription medications (%) 79.9 78.0 .36
Living alone (%) 21.6 24.4 .18
Death during 21-month follow-up, n (%) 94 (12.9) 174 (18.4) .003

* Student ¢ test, others were analyzed using chi-square test (user vs nonuser).
TDay care service user (n = 5§52}, nonuser (n = 730).
SD = standard deviation.
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HR =1.99, 95% CI=1.40-2.83; Model 2, HR =1.74,
95% CI =1.11-2.74), low ADL function (vs high function,
Model 1, HR=2.38, 95% CI=1.61-3.51; Model 2,
HR =2.03, 95% CI=1.27-3.25), Charlson Comorbidity
Index of 4 or greater (vs <2, Model 1, HR =1.44, 95%
Cl=1.02-2.02), and presence of dementia (Model 2,
HR = 1.63, 95% Cl=1.16-2.30) and cancer (Model 2,
HR = 2.56,95% CI = 1.68-3.91) were associated with 21-
month mortality. Alternatively, lower mortality was asso-
ciated with day care service use (vs nonuse, Model 1,
HR =0.68, 95% CI=0.53-0.89; Model 2, HR =0.61,
95% CI= 0.44-0.86), although the multivariate Cox re-
gression model (Model 1) for the 391 participants who
could not perform the GDS-15 demonstrated no significant
effect of day care service use on 21-month mortality
(HR =0.85, 95% CI=10.55-1.32). The association be-
tween day care service use and lower mortality already
observed at 6-month follow-up (vs nonuse, Model 1, at
3 months, HR =0.51, 95% CI=0.26-1.01; at 6 months,
HR = 0.64, 95% CI = 0.41-0.99; at 9 months, HR = 0.62,
95% CI=0.42-0.92; at 12 months, HR =0.62, 95%
CI=0.45-0.86; at 15 months, HR=0.66, 95% CI=
0.49-0.89; at 18 months, HR =0.71, 95% CI=0.54-
0.92).

Stratified, multivariate adjusted analyses performed
between multiple subgroups showed that day care service
use indicated less risk of all causes of mortality in subjects
who were female (HR =0.69, 95% CI=0.49-0.97);
younger than 75 (HR = 0.41, 95% CI=0.21-0.84); had
high ADL function (HR = 0.43, 95% CI = 0.21-0.91), the
lowest comorbidity (HR = 0.50, 95% CI = 0.30-0.82), no
dementia (HR = 0.60, 95% CI = 0.41-0.88), and depres-
sion (HR = 0.54, 95% CI=0.35-0.82); and used a visit-
ing nurse service (HR=0.57, 95% CI=0.40-0.82)
(Figure 1).

Figure 2A shows the multivariate adjusted Kaplan-Me-
ier survival curves exploring the association between fre-
quency of day care service use and time to death (3-month
intervals). The risk of mortality was lower for participants
using day care service two or more times per week than for
those using day care service once per week or less. In the
Cox regression model adjusted for potential confounders,
participants using day care service two and three times or
more had 63% or 44% lower relative HRs (HR =0.37,
95% CI=10.20-0.67; HR = 0.56, 95% CI = 0.33-0.94, re-
spectively) than participants not using the service (referent
group: a simple black square in Figure 2B), although there
was no significant association between once-weekly day
care service use and risk of mortality (HR =0.94, 95%
CI=0.61-1.435).

DISCUSSION

In the present study the risk factors for short-term (21-
month) mortality of community-dwelling older people with
varying physical and mental impairments were investigat-
ed. It was demonstrated that the risk factors were being
male or aged 85 and older; having low physical function,
high comorbidity, dementia, and cancer; and not using day
care service. Most of these factors, including male sex, age,
low physical function, and high comorbidity, are consistent
with the risk factors for mortality in community-dwelling
and hospitalized older people identified in previous observa-
tions.1*17 It has been reported that polypharmacy and de-
pression are associated with mortality of older people,!®-21
but in the present study, the number of medications was not
identified as a mortality risk for community-dwelling frail
older people. Depression was likely to be associated with
21-month mortality in univariate analysis, but this associ-
ation was not confirmed in multivariate analysis adjusted
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use [ HR = 0.57, 95¢
‘ t i i l r [ ‘
0.2 1 2
HR

Figure 1. Stratified analysis of the risk of death in participants using or not using day care service. Estimates were obtained from Cox
regression models adjusting for sex, age, activity of daily living status, living arrangement, number of medical examinations, visiting
nurse and home help service use, number of prescribed medications, and Charlson Comorbidity Index. White squares are estimated
hazard ratios (HRs) from a Cox proportional hazards model. The error bars represent 95% confidence intervals (Cls).
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Figure 2. Frequency of day care service use (times per week) and all-cause mortality for community-dwelling frail older people. (A)
Kaplan-Meier survival curve over the 21 months according to the frequency of day care service use (times per week), adjusting for sex,
age, activity of daily living status, living arrangement, number of medical examinations, visiting nurse and home help service use,
number of prescribed medications, and Charlson Comorbidity Index. (B) Risk of death according to frequency of day care service use
(times per week) adjusting for potential confounders as described above. Y-axis is adjusted hazard ratios on a log scale. Black squares
are point estimates from a Cox proportional hazards model adjusting for potential confounders. The error bars represent 95%
confidence intervals. A simple black square without confidence intervals represented the referent group, without use of day care

service.

for potential confounders. This finding differs from those of
several prior studies of community-residing older adults
that found that depressive status was an important predic-
tor of mortality.2%?! There are several possible reasons for
this difference between study results. The subjects in the
current investigation were probably frailer and at higher
mortality risk than those in these prior studies. All had
multiple medical problems or functional limitations. These
serious health concerns may have been stronger determi-
nants of mortality than depressive status.

Subjects with day care service use had lower mortality
in univariate analysis than nonusers, even if day care users
had higher Charlson Comorbidity Indexes, higher preva-
lence rates of dementia, or a history of CVD. Multivariate
analysis revealed that day care service use was associated
with a 32% to 39% reduction in mortality, independent of
sex, age, disability, comorbid condition, number of medi-
cations used, and presence of chronic diseases. In contrast,
visiting nurse or home help service was not associated with
lower mortality.

The finding of no advantage of day care service use for
the 391 participants with incomplete GDS-15 measurement
in terms of 21-month mortality may suggest that advanced
age, significant limitations in physical and cognitive func-
tions, and multiple comorbid conditions attenuate the ben-
eficial effect of day care service on the mortality of
community-dwelling older people. In fact, a subgroup anal-
ysis clearly showed that the day care service program re-
duced the 21-month mortality rate significantly in the
youngest study populations (65-74). Furthermore, interac-
tions were found between the effect of day care programs
on mortality and ADL impairment, comorbidity, presence
or absence of dementia and depression, and visiting nurse
service use. The protective effect of day care service use is
more evident in less-disabled elderly with lower comorbid-
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ity, populations without dementia and with depression, and
visiting nurse service users. These results indicate that the
mortality risk was modifiable by day care programs in the
youngest group (65-74) and populations with lower ADL
impairment and lower comorbidity, no dementia, and de-
pression. It was also found that the effect of day care service
on mortality was much stronger in visiting nurse service
users, suggesting that combined service intervention has
more effect on the mortality of community-dwelling frail
older people.

This study clearly showed that the frequency of day
care service use affected its beneficial effect on 21-month
mortality; after adjusting for potential confounders, there
was no effect of day care service use once a week on 21-
month mortality, but there was significantly lower mor-
tality in those using day care service two or more times per
week, These results suggest that frequent use of day care
service reduces the risk of mortality and that once a week is
not enough. This is in contrast to the recent report that risk
of nursing home placement increased significantly with the
number of days of adult day care attendance in older peo-
ple with Alzheimer’s disease.>> The exact reason for this
beneficial role of day care service and which components
of the day care service improve mortality is not clear, but
multidisciplinary services conducted in day care service,
including nursing care, rehabilitation therapies, supervi-
sion and socialization, bathing, and providing meals serv-
ices, may be involved in the favorable outcome regarding
the reduction in death for frail older people. Frequent use
of day care services by older people with some disabilities
increases the chance that day care staff, including nurses,
will detect changes in physical and mental status. Periodic
multidimensional evaluation for detection of modifiable risk
factors for death and subsequent long-term intervention to
modify these risk factors and to identify new risks by care





