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Abstract

Objectives: The objectives of this study were: (1) to determine the disability weight, “utility”, for calculation of disability-
adjusted life expectancy (DALE) using the prevalence of long-term care; (2) to calculate prefectural DALE; and (3) to clarify
the relation between DALE and area socioeconomic conditions in Japan.

Methods: Disability utility by care level (support and levels 1-V) of long-term care insurance was determined by a survey of
236 professionals with four standard utility measures: EuroQol-5D, time trade-off, standard gamble, and visual analogue scale.
DALE at age 65 (DALEG65) and age-adjusted weighted disability prevalence (WDP) of 47 prefectures were calculated using the
determined utilities, prevalence of long-term care, and life tables. The relationships of DALE and WDP to mortality from major
causes and socioeconomic indicators were examined by correlation analysis.

Results: The determined utilities were: support, 0.78; level |, 0.68; level Il, 0.64; level 11l, 0.44; level 1V, 0.34; and level V, 0.21.
The prefectural DALE65 ranged from 17.11 to 15.29 years for men and from 20.21 to 18.42 years for women. Strong correlations
were found between DALE65 and mortality for both sexes. Male DALE65 was correlated with no socioeconomic indicators, while
female DALEG65 was correlated with some indicators. WDP was positively associated with indicators representing socioeconomic
disadvantage, such as unemployment rate and percentage of elderly single households.

Conclusions: The socioeconomic correlates of DALE and WDP suggested that favorable socioeconomic policies, in addition to
a decrease in mortality from major causes, will contribute to significant extension of the independence period in the elderly. The
method proposed here encourages the practical use of health expectancy in health policy, especially at local and regional levels.
© 2005 Elsevier Ireland Ltd. All rights reserved.
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and disability[1]. Several health expectancy indica-
tors have been developed, including disability-free
life expectancy (DFLE) and disability-adjusted life
expectancy (DALE)[2-7]. DFLE is the expected
period of life lived without a given disability, and
DALE measures the equivalent number of years of life
expected to be lived in full health, taking account of
the degree of disabilitj8—11].

Similar to other health indicators, health expectancy
has two main practical uses in health policy. First, it
is used for health policy making and evaluation by
periodic monitoring or comparison among nations and
regions[12]. Second, it is useful for evidence-based
decision-making in health policy through identifying

tors, but also for cost-effectiveness analysis in clinical
studies[2,21]. The utility of a specific health state is
determined by several methods, including EuroQol-5D
(EQ-5D), time trade-off (TTO), standard gamble (SG),
and visual analogue scale (VAR2,23]

If appropriate utilities corresponding to the care lev-
els of LTCI are available, the combination of these
utilities and care level-specific prevalence of long-term
care enables DALE calculation. Although several pre-
vious studies have determined the utilities by disease
and disability[21,22,24] linkage between these ultili-
ties and LTCI data is impossible. In the present study,
we first determined the utility by LTCI care levels using
an original survey with standard utility measures. Then,

the relations between health indicators and possible we calculated DALE and weighted disability preva-
health determinants, including socioeconomic factors lence (WDP) of 47 prefectures using the LTCI data
[13]. and the determined utilities.

One objective of the present study was to propose  An additional objective of this study was to clarify
a method of DALE calculation suitable for periodic possible determinants of DALE, focusing on whether
monitoring even at local and regional levels, such as disease-oriented approaches to prevent major causes
the prefecture or municipality (Japan consists of almost of death or social determinant-oriented approaches to
2400 municipalities nested in 47 prefectures at April, intervene in socioeconomic factors have an effect on
2005). Anew national health promotion policy, “Health  the length of the period of independence of the elderly.
Japan 21", aims to extend health expectancy, accom-For this purpose, we examined the relations of DALE
panied by prefectural and municipal health promotion and WDP to mortality from major causes and socioe-
plans[14]. Health expectancy feasible at the local and conomic indicators. “Health Japan 21" aims mainly to
regional levels would be useful for planning and evalu- prevent chronic diseases, such as cancer, heart disease,
ation of these health policies. Although earlier studies and stroke, to extend health expectafic]. Although
estimated prefectural DFLE and DALE using vari- prevention of these diseases will lead to a decline in
ous data sources for the disability prevaleff@d 5], mortality, the effects on the number of elderly peo-
such data are not routinely available at the municipal ple with disabilities or requiring long-term care are
level. Recent studies have calculated prefectural and unknown. Onthe other hand, socioeconomic factors are
municipal DFLE using disability prevalence based on known to be associated with health levels in the pop-
long-term care insurance (LTCI) dafa6—19] LTCI ulation[13,25], and thus approaches relating to social
was introduced for the elderly requiring nursing care determinants of health are required for improvement
in Japan in 2000, and certificated people are classified of the health of the populatiof26]. However, much
into one of six care levels according to the severity less is known about the socioeconomic determinants
of their disability and care need20]. As municipal of health expectancy and the length of the period of
governments manage LTCI, LTCI data are routinely independence in elderly Japanese people.
available at the municipal as well as prefectural level,
and are used as a source of disability prevalence.

In addition to the disability prevalence, DALE cal-
culation requires disability weight, “utility”, which is
the value of a particular health state, usually expressed2.1. Survey of utility measurement
on a scale from 1 as perfect health to 0 as a state
equivalent to deatlf?]. It is useful not only for cal-
culation of DALE, quality-adjusted life years (QALY),
disability-adjusted life years (DALY), and other indica-

2. Methods

2.1.1. Care levels of LTCI
The basic unit of insurance in LTCI is the munic-
ipality, although the system including certification



DTD 5

S. Kurimori et al. / Health Policy xxx (2005) XXX—XXX 3

procedure, criteria of certification, fee schedule, and 0.16 in the pilot study, an assumed least difference
qualification of caregiver is universal across the coun- of utilities between care levels of 0.1@, (error)

try. Eligible people are those aged 65 and over who of 0.05, and + 8 (power) of 0.90, the required
require sustained nursing care for partial or total sample size was estimated to be 32Z]. As the
activities of daily living, such as feeding, toileting, utilities of two care levels were assessed for each
and bathing, and those aged 40-64 with 15 speci- study subject, the required number of subjects was
fied diseasef20]. As shown inAppendix A certifi- 324/2=162.

cated people are classified into one of six care levels

(“Yokaigodd): support and care levels I-V. The care 2.1.3. Utility measurement

levels are mainly derived from care time estimated as  Each subject was asked about the general health
required nursing care time. After application of care state of certificated persons of two care levels. The
requirements, a care manager assigned to a particularombination of two care levels was assigned randomly.
case conducts an assessment of the client’s disability, The questionnaire included four standard utility mea-
using an 85-item instrument developed by the Ministry sures: EuroQol-5D (EQ-5D), time trade-off (TTO),
of Health, Labour, and Welfare. The assessment forms standard gamble (SG), and visual analogue scale (VAS)
are processed using a government computer program[22,23]. According to the established procedure, the
that will automatically, although tentatively, classify utility of each measure was quantified from 1 (per-
individuals into six levels. The municipal certifica- fecthealth)to 0 (equivalentto death). EQ-5D consisted
tion committee finally makes judgment of the care of questionnaires on five health dimensions (mobility,
level based on computer-generated classification andself-care, usual activities, pain/discomfort, and anxi-
the opinion from the client’s primary care physician. ety/depression) with three possible responses, and the
Then, the certificated client can receive benefits, such asutility was assigned according to the combination of
home-care services by home-helpers and nurses, withinresponses using a conversion taf#8]. The instru-

the maximum amount according to the care level with ments of TTO and SG are shownAppendix B VAS

10% co-payment. was used to assess health state on a scale from 100 (per-
fect health) to 0 (equivalent to death) at intervals of 5,
2.1.2. Study subjects and converted to utility from 1 to 0.
A survey to determine the utility by care level of The reproducibility of the four measures was exam-

LTCIl was carried out among professionals engaged in ined by determining test-retest reliability for one ser-
LTCI services. Eleven LTCI service providers were vice provider o= 15) within an interval of one month.
selected at random from one organization with 49 A significant correlation for each measure was found:
providers in the Tokyo area. Persons who had at least correlation coefficients were EQ-5D 0.63, TTO 0.73,
one kind of qualification related to LTCI (care man- SG 0.82, and VAS 0.87.
ager, home-helper, nurse, or certified care worker) and
had more than one year’s experience were eligible as2.1.4. Determination of utility
subjects. Determination of utility was based on the valid-
Our research staff visited the selected LTCI service ity and reliability of measurement, and the measure
providers to explain the purposes and context of the with the highest reliability and validity was adopted
survey to representatives of the providers. The repre- for the determined utility. To evaluate reliability, dis-
sentatives nominated eligible study subjects among the crimination of utility among care levels by the measure
employees, and distributed and collected the question-was examined using one-way ANOVA, assuming that
naires. A total of 236 professionals from 11 providers areliable measurement showed a significant difference
were nominated as study subjects, and agreement toin utility among care levels. Convergent validi39]
participate in the survey was given in writing by each was examined by determining the significance of differ-
subject. The survey was carried out over the period ences in utility among the four measures using paired
from 1 October to 30 November 2003. t-test, under the assumption that the utility of a valid
To calculate the sample size, we conducted a pilot measure was consistent with the utility of other mea-
study f1=62). Based on the standard deviation of sures.
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2.2. WDP and DALE calculation were examined by correlation analysis. We used LE
and DALE at age 65 years (DALE65), age-adjusted
Sex- and age group-specific WDP by prefecture was WDP, and age-adjusted mortality rates from all causes
calculated using the determined utilities and prevalence and major causes (cancer, heart disease, and stroke).
of long-term care. LTCI data, obtained from a database Socioeconomic indicators included per capita income,
published by the Ministry of Health, Labour, and Wel- unemployment rate, percentage of people with four-
fare in 2002[30], and population data were based on year college degree or higher, percentage of elderly
resident registration records from 20[B1]. As there single households, percentage of elderly couple house-
was a difference in age categories between the popu-holds, percentage of households with elderly, number
lation data and the LTCI data (with oldest age groups of household members, and number of physicians per
of 80 and over, and 95 and over, respectively), the pop- 100,000 population. These indicators were drawn from
ulations in the 80-84, 85-89, 90-94, and 95 and over the data sources of governmental surveys around 2000
categories were estimated using the ratio of the popu- [35-37]
lation in these categories reported in the 2000 census SPSS 11.0J was used for all statistical analyses in
by prefecturd32]. the present study.
WDP was calculated for the population aged 65 and
over, as 96% of LTCl-certificated persons were aged 65
and ovel[30]. Age-specific WDP was calculated using 3. Results

the following formula:

N U The total number of respondents was 228 (response

WDP, = Z (?)'“‘) rate, 96.6%), which consisted of 26 men and 202
i * women, with a mean age (standard deviation) of 45.2

where WDR is age-specific WDR\ix the number of years (10.7). Their qualifications (multiple answers)
certificated persons of care leveUy, the determined ~ Were as follows: care manager, 49.1%; grade |
utility of care leveli, and Py the population size in ~ home-helper, 10.5%; grade Il home-helper, 36.0%;
age category (agedx to x+5). Then, age-adjusted ~ NUrse, 12.3%; and certified care worker, 34.6%. Most
WDP was computed by the direct age-standardization (89-5%) had more than two years’ experience in LTCI
method with the national population in 2002. Services.
Sex-specific DALE at ages 65, 70, 75, 80, 85, and In the EQ-5D, the utility could be converted when

90 years was calculated by prefecture using WDP and all five health dimensions were answered completely.
the 2000 life tabl¢33] according to the method of Sul- If the utilities of two care levels obtained by the mea-

livan [34]. DALE was calculated using the following ~ Suré in each study subject were inversed (a high level
formula: showed high utility), these utilities were excluded from

S (L.(1— WDP)) analysis as we considered that the subject did not under-
X - X

DALE, = stand the questions. As a result, the numbers of utilities
Ly used in the analyses were: EQ-5D, 421; TTO, 414; SG,

where Ly is the total number of person-years lived 418; and VAS, 412.

between agesandx+ 5, andly the number of persons Table 1shows the results of utility measured by the

surviving at agein the life table. four methods. Including the differences between con-

In addition to prefectural data, WDP and DALE for secutive pairs shown ifiable 1 the numbers of pairs
the entire Japanese population were calculated usingwith significant differences in utility among all 15 pairs
national figures from the 2000 life tall&3] and LTCI of care levels were as follows: EQ-5D, 13; TTO, 12;

data from 200Z30]. SG, 9; and VAS, 13. These results suggested that the
discrimination of utility among care levels was low-
2.3. Correlation analysis est for SG. With regard to validity, EQ-5D showed

significantly < 0.05) lower utility, while SG showed
The relationships of life expectancy (LE), DALE, significantly higher utility than the other three mea-
and WDP to mortality and socioeconomic indicators sures. TTO and VAS were not significantly different
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Table 1
Utility by care level of long-term care insurance measured by four methods
Method? N Support Level | Level Il Level Il Level IV Level V

Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.
EQ-5D 421 0.68 0.14 0.61 0.11 0.55 0.08 0.43 0.180.14 024 -0.02 0.11
TTO 414 0.77 0.19 0.65 0.20 0.61 0.22 0.44 0.200.39 0.24 023 073
SG 418 0.90 0.15 0.84 0.18 0.84 0.18 0.73 0.22 0.61 0.28 0.47 " 0.29
VAS 412 0.80 015 0.73 0.15 0.67 0.14 0.46 0.150.30 014 019 012
(TTO+VAS)2 385 0.78 0.13 0.68 0.14 0.64 0.15 0.44 0.14 0.34 016 021 014

* Significant p< 0.05) difference from lower care level: e.g. level Il vs. level II.
@ EuroQol (EQ-5D), time trade-off (TTO), standard gamble (SG) and visual analogue scale (VAS).

from one another. These results implied that the con-

vergent validity of EQ-5D and SG was lower than
that of TTO and VAS. Thus, TTO and VAS showed
similarly higher validity and reliability, and we then
calculated the mean of TTO and VAS. The results
indicated a significant difference among all pairs of
care levels, except for the pair of levels | and II.
Consequently, the mean of TTO and VAB=385)
was determined as the most appropriate utility: sup-

Table 2
Weighted disability prevalence (WDP) of 47 prefectures in Japan

Age group (years) Male Female
Mean S.D. Mean S.D.

65-69 0.014 0.002 0.015 0.002
70-74 0.029 0.004 0.036 0.007
75-79 0.054 0.007 0.084 0.016
80-84 0.119 0.017 0.165 0.028
85-89 0.167 0.020 0.249 0.031
>90 0.206 0.020 0.340 0.026
Table 3

port, 0.78; care level I, 0.68; care level Il, 0.64; care
level 1ll, 0.44; care level IV, 0.34; and care level
V, 0.21.

Table 2shows a summary of prefectural WDP for
the population aged 65 and over. WDP at age 65-69
years (WDP65) ranged from 0.010to0 0.019 for men and
0.010 to 0.020 for women. Age-adjusted WDP ranged
from 0.041 to 0.068 for men and 0.055 to 0.105 for
women.

Table 3 shows a summary of prefectural LE65
and DALEG65. LE65 ranged from 18.45 to 16.52
years for men and 24.10 to 21.87 years for women.
DALE®65 ranged from 17.11 to 15.29 years for men
and 20.21 to 18.42 years for women. The correla-
tion coefficients of LE65 and DALE65 were 0.91
(p<0.001) for men and 0.49& 0.001) for women.
For age-adjusted WDP, the correlation coefficients
with LE65 were—0.12 =0.41) for men and 0.12
(p=0.41) for women, and those with DALEG5 were
—0.49 ©=0.001) for men and-0.78 (<0.001) for
women.

Life expectancy (LE) and disability-adjusted life expectancy (DALE) of 47 prefectures in Japan

Age (years) Male Female

LE (years) DALE (years) LE (years) DALE (years)

Mean S.D. Mean S.D. Mean S.D. Mean S.D.
65 17.57 0.33 16.28 0.31 22.57 0.42 19.39 0.39
70 13.99 0.29 12.65 0.26 18.32 0.40 15.10 0.37
75 10.77 0.26 9.37 0.22 14.31 0.38 11.07 0.34
80 7.96 0.24 6.50 0.19 10.71 0.36 7.52 0.27
85 5.78 0.22 431 0.14 7.71 0.30 4.67 0.17
90 4.20 0.21 2.48 0.09 5.45 0.25 2.38 0.09
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Table 4

Correlation coefficients of life expectancy at age 65 (LE65), disability-adjusted life expectancy at age 65 (DALE65), and age-adjusted weighted

disability prevalence (WDP) with mortality and socioeconomic indicators

Variable Male Female
LE 65 DALE 65 WDP LE 65 DALE 65 WDP
Age-adjusted mortality rate
All causes (male) —-0.79" —-0.86" 0.37" —0.36 —0.55" 0.44"
All causes (female) -0.73" —0.67" 0.05 —0.87" —0.61" 0.13
Cancer -0.71" -0.77" 0.39" —0.65" -0.52" 0.13
Heart disease —-0.37 -0.33 —-0.07 —0.74" —0.30 —0.09
Stroke —0.45" —0.3T -0.20 —0.56" —-0.04 —0.36
Socioeconomic indicators
Per capita income 0.09 0.24 —-0.39" -0.37 0.12 —0.43"
Unemployment rate 0.26 0.08 0740 0.37" —-0.07 0.30
Percentage of four year college degree or higher 0.17 0.17 —0.05 -0.24 0.17 -0.10
Percentage of elderly single households —0.03 —-0.28 0.64 0.26 —0.36 0.65"
Percentage of elderly couple households 0.04 -0.14 0.50" 0.24 —-0.23 0.50"
Percentage of households with elderly -0.06 -0.02 -0.04 0.19 0.22 -0.03
Number of household members —-0.02 0.17 —0.48" 0.05 0.4% —0.45"
Number of physicians per population 0.07 —-0.18 0.59" 0.28 —0.30 0.58"
" p<0.05.
" p<0.01.

For the entire Japanese population, WDP for groups with unemployment rate, elderly single households,
aged 65-69 to 90 years old were 0.014, 0.028, 0.054, and elderly couple households, while negatively corre-

0.117, 0.169, and 0.207 in men; and 0.014, 0.036,

0.084, 0.0164, 0.247, and 0.341 in women. In addi-
tion, LE65[33] and DALES65 for the entire population

were 17.56 and 16.26 in men and 22.46 and 19.32 in

women, respectively.

The correlation coefficients of LE65, DALEG5, and
age-adjusted WDP with mortality and socioeconomic
indicators are shown iffable 4 LE65 and DALEG5
were negatively correlated with mortality, except for
female DALE and stroke mortality. Male WDP was
positively correlated with male mortality from all

lated with per capita income and number of household
members.

4. Discussion
4.1. Summary of findings
In the present study, we presented an estimation of

DALE that was feasible at the local and regional levels
using LTCI data. To estimate DALE, we determined

causes and cancer. Female WDP was positively cor-the utility by LTCI care level through a survey of pro-

related with male all-cause mortality and negatively
correlated with stroke mortality.

None of the socioeconomic indicators examined
showed significant correlations with male LE65 or
DALEG65. For women, several indicators showed sig-
nificant correlations with LE65 and DALEG5, such
as the negative correlations with per capita income
for LE65 and with elderly single households for
DALE®65, and positive correlations with unemploy-
ment rate for LE65 and with number of household
members for DALE65. WDP was positively correlated

fessionals and comparison of validity and reliability
among four standard utility measures. Then, using the
determined utility, we calculated prefectural DALE,
which ranged from 17.11 to 15.29 years for men and
20.21 to 18.42 years for women. In addition, the cor-
relations of LE, DALE, and WDP with mortality and
socioeconomic indicators were examined. The correla-
tion with mortality was substantial for LE and DALE,
but not for WDP. Conversely, a strong correlation with
indicators of socioeconomic disadvantage was found
for WDP, but not for LE or DALE.
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4.2. Methodological considerations self-administered and simpler than those used in
previous studies, in which complicated instruments,
We first discuss methodological issues regarding such as series of questions and computer-based
utility measurement and disability prevalence, focus- tools, were applied21,22,24] The development of
ing on both the strengths and drawbacks of the presentmore sophisticated instruments and more experience
study. with utility measurements in the Japanese popu-
The utilities for LTCI care levels were determined lation will result in expansion of utility applica-
through an original survey that was unique in two tion in fields of health policy and health econo-
respects. First, utility was measured by four stan- mics.
dard methods, and their validity and reliability were The other unique point of utility measurement in the
assessed. The results of reliability assessment indi- present study is related to the study subjects. Utility
cated that SG was less reliable because of the lowermeasurements were mainly performed in patients, pro-
discriminability for utilities among care levels. Valid- fessionals, and general populati¢42,43], and utility
ity assessment indicated that EQ-5D and SG showedis often elicited directly from those who have investi-
significantly lower and higher utility as compared to gated health problenjd2]. If our questionnaires were
other measures, respectively. The mean of the remain-applied to certificated individuals, those of lower care
ing measures, TTO and VAS, indicated the utility with levels may be able to respond to the questionnaire.
the most reliability: all pairs, except for care levels | However, certificated individuals of higher care lev-
and Il, showed significant differences in utility. There els, including bedridden and demented elderly, may
is no single standard method of utility measurement, have difficulty in understanding and responding to the
and different methods have been used depending onquestionnaire, and surrogates, such as family members
the setting[38]. Among the four measures applied and care-givers, may be respondents. Previous studies
in the present study, only EQ-5D can theoretically confirmed that different types of respondents lead to
show utilities less than (28], and previous stud-  inconsistent utilitie§42]. To avoid this inconsistency,
ies suggested that SG is likely to show higher utility we selected professionals as study subjects for the mea-
than other measurd23,39] These intrinsic features  surement of utility.
might be related to the differences in utility among As a limitation regarding study subjects, the sam-
measures observed in the present study. In addition, ples were restricted to those in the Tokyo area, and
as there have been few studies applying utility mea- thus the results obtained could be generalized based
sures in the Japanese population, it remains possi-on the assumption that the study subjects represent
ble that social and cultural aspects in Japan influence the entire country. This assumption was drawn from
the answers to the questions used for these utility the fact that the criteria for certification and qual-
measures. ifications of caregivers are uniform throughout the
The validity of LTCI certification, especially classi- country [44]. In addition, the study subjects were
fication of care levels, has been discussed as one of thechosen from those who had sufficient experience
critical problems in the current LTG40,41] No mea- in long-term care services. The utility of disabil-
sures showed significant differences in utility between ity is critical for the DALE estimate. For practi-
levels | and Il. Considering the relatively small differ- cal use of DALE with LTCI data, comparative data
ence in maximum benefits between these two levels from different samples including certificated persons
as shown iMppendix A it is possible that the judge  should be obtained and further discussion is therefore
of disability by professionals in the present study may required.
have been influenced by actually provided servicesin  The second methodological issue regards the
addition to disability severity, and consequently they disability prevalence. In the present study, the dis-
could not accurately discriminate the utilities between ability prevalence was estimated from the data of

these two levels. certificated people of LTCI. The certificated people
Test—retest showed a significant, although not do not represent the disabled per se, and the certifi-
strong, correlation in particular for EQ-5D % 0.63). cation and use of LTCI services may be influenced

The questionnaires using in the present study were by various factors, such as individual socioeconomic
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status, availability of alternative care, and social and
cultural features in the residential region. In fact,
a previous study of LTCI in Japan showed the
significant influence of income and availability of
informal care on use of long-term care utilization
[45].

In addition to LTCI data, there are several possi-
ble sources for the prevalence of disability: Patient

compared to premature mortality in Jagan], as well

as in other countriepl8]. There are several possible
explanations for this finding. First, vulnerable people
are likely to die before aging, and thus the elderly are
less vulnerable survivorgl7]. Second, the socioeco-
nomic indicators, especially income and unemploy-
ment, used in the present study seem to represent the
socioeconomic status of work-aged people but not the

Survey conducted every three years to estimate theelderly population. In addition, the egalitarian system

numbers of outpatients and inpatients for sampled hos-

pitals and clinics; Survey on Health Services Facilities
for the aged for an annual report of the number
of institutionalized elderly in health service facili-

ties; Survey on Social Welfare Institutions for an
annual report of the number of institutionalized per-
sons in social welfare institutions; and the Compre-
hensive Survey of the Living Conditions of People
on Health and Welfare which is an annual sam-
pling survey to estimate morbidity, including disabil-

ity and care requiring at home. DFLE estimated in

in Japan, which includes a health system where the
elderly can gain universal access to health care with
small co-payment across the counf#y] and finance
adjustment policy, which has eliminated the health gap
throughout the countri@9], appear to contribute to the
small degree of significance of this relationship. This
study was an ecological study, and thus the low level
of significance of the relation between area indicators
and mortality does not necessarily represent a poor
relation at the individual level. Although individual-
level studies are very limited in Japan, a previous

a previous study was based on aggregation of thesestudy showed a significant but relatively weak rela-

sources as the disability prevalerjt&]. As the corre-
lation coefficient of prefectural disability prevalence

tion between mortality and socioeconomic status mea-
sured by educational attainment at the individual level

between this previous study and the present study [50].

was moderate (0.51 in men and 0.69 in women), it

Second, for women, not female but male all-cause

seems that the disability prevalence is dependent onmortality was significantly positively correlated with

data sources. The data rather than LTCI have the WDP. It has been confirmed in previous studies that
limitation regarding periodic use and availability at spouse’s death is one of the risks for decreased
the prefectural level and especially at the municipal physical health, including mortality and disability
level. As a consequence, the LTCI data are the sole [51,52] Spouse’s death possibly decreases social
source for periodic estimation of DFLE and DALE support and increases household of single elderly,
at the local and regional levels, even though there is and hence increases the need for formal care ser-
some bias as the disability prevalence, in particular vices [45]. The combination of these physical and
due to the arbitrary application and the certification social consequents from spouse’s death appears to
procedure. explain the relation between female WDP and male
mortality.

Indicators representing socioeconomic disadvan-
tage were strongly correlated with WDP. The asso-

Correlation analysis of LE, DALE, and WDP with  ciation between health and social indicators in a
mortality and socioeconomic indicators showed some population-based study suggested two possible effects:
interesting results. compositional and contextual effects. Compositional

LE and DALE did not show strong relations with  effects reflect individual-level causatigs3]. A pre-
socioeconomic indicators. In general, lower socioeco- vious study demonstrated a relation between higher
nomic status is related to poor health, even in health long-term care prevalence and lower household income
expectancy and in the elderly populatid®,25,46] A at the individual level in Japafb4]. With regard to
previous study demonstrated that the relation betweencontextual effects, ecological or area characteristics
lower socioeconomic area indicators and higher mor- influence residents’ health in a manner independent
tality was moderate for mortality in the elderly as of individual factors[47]. Recent studies have high-

4.3. Health determinants of the elderly
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lighted contextual effects and demonstrated the effects between female WDP and male mortality suggested
on mortality, morbidity, self-rated health, and health- that prolonging the healthy life of female elderly sub-
related behavidb5]. Although the present study could  jects would be contributed to by the decrease in male
not distinguish between these two effects, individ- mortality, as well as decreases in female mortality and
ual or area socioeconomic disadvantage, characterizeddisability.

by increased unemployment and elderly one-person  With regard to socioeconomic conditions and
households and other indicators, seemed to contributeelderly health, our results did not show a substan-
to the increase in elderly with disabilities or requiring tial relation between socioeconomic disadvantage and

long-term care. lower life expectancy. These findings should not be
interpreted to mean that socioeconomic conditions
4.4. Implications and conclusions are not important determinants of mortality in elderly

populations, but that efforts to eliminate socioeco-

Previous studies using LTCI data have estimated nomicinequalities resulted in less relationship between
prefectural health expectancy, not DALE but DFLE socioeconomic conditions and mortality. On the other
[16-19] With regard to DFLE, the criteria for dis- hand, the finding of strong relations between WDP and
ability are critical. Some studies defined disability socioeconomicindicators suggested thatsocioeconom-
for all care levels of LTCI[16,18] while another ically disadvantaged conditions substantially influence
defined disability for care level Il and ov§t7]. This non-fatal disease and disability, even if the influ-
inconsistency would lead to different figures of health ence of fatal diseases might be modest. Hence, health
expectancy and consequent misevaluation of popula- policies for the elderly with socioeconomic disadvan-
tion health. DALE is estimated using the utility accord- tages, such as living in underprivileged areas and liv-
ing to care levels, and thus it is independent of the ing alone, will contribute to an increase in healthy
disability criteria, while it depends on the utility fig- longevity.
ures. Trend analysis of DFLE and DALE showed that In conclusion, we determined utility corresponding
a decrease in the number of years of moderate andto LTCI data for DALE calculation feasible at local and
severe disabilities and an increase in that of minor dis- regional levels, and then calculated prefectural DALE
abilities caused the decline of DFLE and an increase and WDP. As an example of the use of these indicators,
in DALE [56]. If valid data regarding disability (or  the correlation with mortality and socioeconomic indi-
disease) prevalence by level of severity and corre- cators was examined. The significant associations with
sponding utilities are available, the combined use of socioeconomic indicators, especially for WDP, sug-
DFLE and DALE will accurately indicate the health gested that a favorable socioeconomic policy, in addi-
level of the population, and contribute to health policy tion to disease prevention strategies, could contribute
making. to significant extension of the period of independence

DALEG65 and LE65 were negatively associated with in the elderly.
mortality. These associations implied that prevention
of major causes of death will prolong DALE due to
increased LE. In contrast, the relation between WDP
and mortality was uncertain. A sound relation (higher
mortality and higher WDP) was found only in male
all-cause and cancer mortality for male WDP, and in
male all-cause mortality for female WDP. These find-
ings were in agreement with those of a previous study
demonstrating that the elimination of highly fatal dis-
ease, such as cancer, leads to an increase in the numbekppendix A. Outlines of states and maximum
of years and the proportion of life with disabilifg7], benefits according to care level in long-term
and suggested that prevention of major causes of deathcare insurance
has a limited contribution to decreasing the disability
prevalence. As mentioned above, the positive relation  SeeTable Al
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Care level Severity of disability

Maximum benefits
(thousand yen/month)

Support Frailty, slight
impairment

Level | ADL difficulties

Level Il Moderate
impairment

Level llI Severe
impairment

Level IV Severe impairment

with special needs

Outline of state Estimated nursing
time (min/day)
Require partial assistance (supervision or 25-30
help) for personal care, including cleaning
rooms

Sometimes require partial assistance for
complex movements, such as standing and
maintaining a standing position on one foot
Able to do toileting and feed at meals mostly
by oneself

Require partial care for personal care, such 30-50
as grooming and cleaning rooms

Require some support for complex
movements, such as standing and
maintaining a standing position on one foot
Require some support for locomotion, such
as walking and maintaining a standing
position on both feet

Able to do toileting and feed at meals mostly
by oneself

Sometimes have troublesome behavior
and/or decline of understanding

Require partial care for personal care, such 50-70
as grooming and cleaning rooms

Require some support for complex
movements, such as standing and
maintaining a standing position on one foot
Require some support for locomotion, such
as walking and maintaining a standing
position on both feet

Sometimes require partial assistance
(supervision or help) for toileting and
feeding at meals

Sometimes have troublesome behavior
and/or decline of understanding

Unable to do personal care, such as 70-90
grooming and cleaning rooms by oneself
Unable to do complex movements, such as
standing and maintaining a standing position
on one foot by oneself

Unable to do locomotion, such as walking
and maintaining a standing position on both
feet by oneself

Unable to do toileting by oneself

Sometimes have several troublesome
behavior and/or decline of understanding
Require full assistance for personal care, 90-110
such as grooming and cleaning rooms
Require full assistance for complex
movements, such as standing and
maintaining a standing position on one foot
Unable to do locomotion, such as walking
and maintaining a standing position on both
feet by oneself

61.5

165.8

194.8

267.5

306.0
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Table Al (Continued)
Care level Severity of disability Oultline of state Estimated nursing Maximum benefits
time (min/day) (thousand yen/month)

Require full assistance for toileting
Sometimes have many troublesome
behaviors and decline of general
understanding
Level V Bedridden with Require full assistance for personal care, >110 358.3

special needs such as grooming and cleaning rooms
Require full assistance for complex
movements, such as standing and
maintaining a standing position on one foot
Require full assistance for locomotion, such
as walking and maintaining a standing
position on both feet
Require full assistance for toileting and
feeding at meals
Sometimes have many troublesome
behaviors and decline of general
understanding
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