consumption pattern of services due to increased frequency or change of the type of
services which, in turn, cause an increase of the LTC expenditures. Thus, this finding
address to a challenging economical issue as it is the evaluation of the cost-effectiveness
of LTC services in Japan.

Gender differences and household incomes were not statistically significant in both
univariate analysis (p < 0.25) and multivariate analysis in our model, probably as a
result of the ‘welfare” structure of LTCI system in Japan, due to the eligibility for
benefits is based solely on need and does not take into account the financial position or
family structure of the users. However, as difference by gender in Japan shows one of
the highest gender survival gaps in the developed world (women outlive men by 7 years
(2009)) a separate analysis by gender it was conducted and a two-way interaction
between gender and age covariates it was also investigated. In the men strata model, age
as continuous or categorical variable was not statistically significant associated with the
high expenditures group. Whereas among women, age as a continuous variable or as the
three age categories, are statistically significant associated with the high expenditures
group in a multivariate analysis (data not shown). The two-way interaction (gender*age)
was not statistically significant in our model (data not shown). In spite of most of the
men falling into youngest age categories in the target group, this effect it is not
significant in a multivariate logistic model. Then, gender and household income were
forced to stay in the model for controlling for their effects.

Despite a well documented literature on the importance of the role of the informal
care provision in LTC systems and his economical effect on LTC expenditures, it
should be notice that Japanese LTCI system —based on universal entitlements - does not
consider any payment mechanism for family caregivers. Then, through lack of an
informal care market is not possible to estimate informal care expenditures. In this
context, just it is possible to estimates the opportunity-cost of time of the informal
caregivers, but this issue is beyond the goal of this study. Furthermore, a recent study,
based on data from a longitudinal survey of a nationally representative sample of the
population over age 65 years in Japan, conclude that there is a substitution effect
between formal and informal care but this effect vary by the characteristics of the
informal caregiver. Thus, unmarried children -mainly daughter - and presence of
children with a lower opportunity cost of time are more likely to provide care. Moreover,
the results shows consistency with studies suggesting that actual of daughters-in-law, as
the primary source of informal care under the traditional social norm, becoming less
important in providing care than that of unmarried children[49].

Certainly, due to the nature of the data sources used, our analysis has several
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limitations. One weakness of our study and a possible source of information bias is that
the data contain no information about supply factors (e.g., profit or ownership status of
the providers, geographical density of providers or quality of services). Another
possible source of information bias is that the data do not contain details about the
potential influence of informal caregivers on expenditures. Another potential weakness
is that our logistic regression model was not designed to control for possible
endogeneity bias (i.e., an independent variable is correlated with the error term or an
unobserved factor).

Finally, Fukawa [10], using a micro-simulation model based on physical disability,
rather than age, concluded that estimates of LTC expenditures for the elderly in Japan
will increase rapidly, rising to 3-4% of GPD by 2050. Concerning the sustainability of
the LTC system, this author suggested that the only positive way to contain the
expansion of LTC expenditures was to prevent the elderly from becoming dependent.
Additionally, we demonstrated that from a public insurer perspective, the disability
level is not the sole factor that must be taken into account. Other factors, such as an
increase in the relative URB and the types of services delivered, primarily related to
institutional care, contribute significantly to explaining the high expenditures in our
study. Their potential impact in determining future trends in LTC expenditures in Japan
should be considered in future models.

Conclusions

Beyond confirming that the disability status of elderly persons, measured as care
needs level, is the main factor driving the demand of LTC services and consequently of
the LTC expenditures, we demonstrated that others factors, such as changes in URB and
the use of institutional care conditional on a high care needs level, were the strongest
predictors of the highest LTC expenditures. Undoubtedly, these findings offer a new
perspective in dealing with the challenge of retaining the sustainability of the LTCI
system.

From the point of view of the LTC insurer in Japan (i.e., municipalities) the
utilization rate of the insurance benefits could be a relevant indicator of the disability
profile of the population and consequently of demand for LTC services. The
significance of the increased URB as a main effect factor in our model could be
interpreted as the impact of an increased demand of more complex LTC services by
elderly users during the study period. On the other hand, the effect of decline in
functional status —a dynamic measure of disability in our model- on LTC expenditures
could be interpreted also as a change in the consumption pattern of services by the users
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during the study period. Thus, the ability to evaluate the quality and cost-effectiveness
of the LTC services becomes a major challenge for insurers, managers, and providers of
Kaigo Hoken. It is difficult to gain sufficient efficiency in the LTCI system without a
clear knowledge about the effectiveness of the services delivered.

On the other hand, despite literature reports that institutional care has a pivotal role
in long-term care expenditures, we demonstrated that institutional care interacting with
higher care needs level is a relevant factor in explaining the highest LTC expenditures
in our model. The association between institutional care utilization and higher care
needs level or, in other words, the utilization of facility services by elderly with severe
disability status, is a critical set of conditions related to LTCI expenditures in City A.
The importance of these findings supports the need for a critical evaluation of the role
of facilities services in the LTCI system. Some obvious questions include whether,
these institutions should be considered as a final residence for the severely disabled
elderly?, how much do the facilities services contribute to improving the disability
status of their elderly residents?, and do the economic incentives in the institutional care
sub-system operate to retain their users, or to reintegrate them as soon as possible into
the community? This would seem to be a crucial issue for policymakers to examine the
scope of these questions when the projected expenditures of the LTCI system threaten

the sustainability of this system in Japan.
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Table 1: Benefits limits standard amount for in-home services.

Level of long-term care need Benefit limit standard amounts
Requiring Support 1 4,970 units/month
Requiring Support 2 10,400 units/month
Requiring Long-term Care 1 16,580 units/month
Requiring Long-term Care 2 19,480 units/month
Requiring Long-term Care 3 26,750 units/month
Requiring Long-term Care 4 30,600 units/month
Requiring Long-term Care 5 35,830 units/month

1 unit =¥ 10 to ¥ 11.05 (subject to region and kinds of service)
Source: Annual Health, Labour and Welfare Report 2008-2009 MHLW Japan

Table 2: Descriptive characteristics of the study population (n:862)

Long-term Care Expenditures

Covariates higher (n: 216 ) non-higher (n: 646 ) Total
n (%) n (%) n (%)

Age® ) ) )

<= 74 y-old (ref) 20 (9.3%) 103 {15.9%) 123 (14.3%)

75 -84 y-old 84 (38.9%) 247 (38.2%) 331 (38.4%)

85-94 y-old 81 (37.5%) 263 (40.7%) 344 (39.9%)

>=95 y-old 31 (14.4%) 33 (5.1%) 64 (7.4%)
Gender

male (ref) 50 (23.1%) 184 (28.5%) 234 (27.1%)

female 166 (76.9%) 462 (71.5%) 628 (72.9%)
Income level

low (ref) 29 (13.4%) 90 (13.9%) 119 (13.8%)

middle 163 (75.5%) 476 (73.7%) 638 (74.1%)

high 24 (11.1%) 80 {12.4%) 104 (12.1%)
U Rate Benefits(URB)"

equal or decrease(ref) 166 (76.9%) 587 (90.9%) 753 (87.4%)

increase 50 (23.1%) 59(9.1%) 108 (12.6%)
Change in functional ) )
status’

unchanged(ref) 108 (50.0%) 441 (68.3%) 549 (63.7%)

decline 108 (50.0%) 205 {31.7%) 313 (36.3%)
Care needs level *

low care need level (ref) 3(1.4%} 285 {44.1%) 288 (33.4%)

middle care need level 48 (22.2%) 276 {42.7%) 324 (37.6%)

high care need level 165 (76.4%) 85 (13.2%) 250 (29.0%)
Type of services®

others(ref) 41 (19.0%) 543 (84.1%) 584 (67.7%)

facilities 175 (81.0%) 103 (15.9%) 278 {32.3%)

Test for stafistical differences between high expenditures and non-high expenditures groups were
conducted using X2 test. * p <0.0001
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Table 3: Estimated coefficients, Standard errors, p-values and 95% Confidences Intervals
for the final logistic regression model for high expenditures in city A (:861)

parameters coeff S.Err. Wald X? p-value C.l. (95%)
female 0418 0.3387 1.52 0.217 (-0.246, 1.082)
75-84 y-old 1.666 0.4995 11.13 0.001 (0.687, 2.645)
85-94 y-old 1.340 0.4966 7.28 0.007 (0.367,2.313}
=>95 y-old 1.567 06179 6.43 0.011 (0.356, 2.778)
middle income -0.452 0.4059 1.24 0.266 {-1.248, 0.344)
high income -0.156 0.5564 0.08 0.780 {-1.246, 0.935)
decline in functional status 0.703 0.3148 4.99 0.026 (0.086, 1.320}
increase URBt 3.187 0.4702 4593 <.0001 (2.265, 4.108}
tacility services use 1.044 0.18673 38.92 <.0001 (0.7186,1.372)
middle care needs level 1.592 0.3363 22.39 <.0001 {0.932, 2.250)
high care needs level 3624 0.3864 87.96 <.0001 (2.867, 4.382}
facility ss ‘middle care needs level 0.400 0.3296 1.48 0.225 (-0.246, 1.046)
facility ss * high care needs level 1.414 0.3461 16.69 <.0001 (0.736, 2.093)
constant -2.765 0.6524 17.96 <.0001 {-4.044. -1.486)

URB*: Utilization Rate Insurances Benefits

Table 4 : Estimated adjusted Qdds ratio, 95% Confidences intervals for odds ratio. and
delta-p statistics for the final logistic regression model for high expenditures in

city A (n:861).

covariates odds ratio 95% Cl delia-p
main effects
male 1.00
female 1.53 (0.80, 3.02) -
<= 74 y-old 1.00
75 -84 y-old 5.23 (2.03, 14.45) 0.211
85-94 y-old 3.75 (1.46, 10,31) 0.151
>=95 y-old 4.7 (1.44, 16.15) 0.193
low income 1.00
middle income 0.63 (0.28, 1.41) -
high income 0.85 {0.28, 2.49) -
equal or decrease URBt 1.00
increase URB+ 23.53 {9.62, 63.99) 0.575
unchanged functional status 1.00
decline in functional status 2.02 (1.10, 3.77) 0.137
low care needs level 1.00
middle care needs level 24.10 (7.85, 106.77) 0.426
interaction effect

high care needs level * facility

use facility services 105.60 (41.5, 268.7) 0.654

use others services 37.04 (17.6,77.9) 0.325

URB*: Utilization Rate Insurances Benefits
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Tablel The characteristics of recipients and primary caregivers

characteristics n %
recipient's sex
men 171 ( 393 )
women 264 ( 607 )

recipient's age

65-69age 21 ( 48 )
70-74age 53 ( 122 )
75-79age 80 ( 184 )
80-84age 118 ( 271 )
= 85age . 163 ( 375 )
care need level
support level 1 17 ( 3.9 )
support level 2 38 ( 87 )
care level 1 79 ( 182 )
care level 2 110 ( 253 )
care level 3 119 ( 274 )
care level 4 45 ( 103 )
care level 5 27 (62 )
cause of care
cerebrovascular 104 ( 239 )
fracture/falling 45 ( 103 )
rheumatism/backache/joint 38 ( 8.7 )
disease
cerebrovascular 20 ( 46 )
respiratory disease 18 ( 41 )
intractable disease 19 ( 44 )
advanced age 114 ( 262 )
dementia 71 ( 163 )
others 48 ( 110 )
unclear 1 ( 02 )
period of receiving care
=<6months 34 (78 )
6 months~1lyears 33 ( 76 )
lyears—~2years 49 ( 113 )
2 years~3years 89 ( 205 )
3years~5years 118 ( 271 )
= Syears 112 ( 257 )
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