
CHAPTER 4

RESEARCH METHODOLOGY

4.1 Conceptual Framework

F ra i l  e ld e r ly  h a d  b e e n  ta k e n  ca re  from  th e i r  fam ily  befo re  th e  a c h ie v e m e n t o f  th e  
u n iv e rsa l  coverage  o f h e a l th  in su ra n c e . H o sp ita l a d m iss io n  r a te  h a s  b e e n  in c re a se d  s in c e  1973, 
b ecau se  th e  co -p ay m en t for e ld e r ly  becam e free  in  t h a t  year. I t  c re a te d  th e  p ro b lem  “S ocia l 
H o sp ita liz a tio n 28”. H om e h e lp e rs  a n d  n u rs in g  fac ilitie s  h a s  b e e n  d eveloped  acco rd in g  to  th e  
G old  P la n  a n d  N ew  G old P la n 29. T h e  im p le m e n ta tio n  o f LTC in su ra n c e  a c c e le ra te d  th e  s tre a m . 
In  th is  study, I w ill m e a su re  th e  effect o f  15 v a r ia b le s  u p o n  th e  T H E E  a n d  T L T C E  by u s in g  fou r 
l a te n t  v a r ia b le s  s u c h  a s  h e a l th  se rv ice  ava ilab ility , n u rs in g  fac ility  availab ility , h o m e  ca re  
a v a ila b ility , a n d  a r e a  c h a r a c te r is t ic s  a m o n g s t  47 p re fe c tu re s .
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28 U n n e c e s s a ry  h o sp ita liz a tio n , in d u c e d  by  th e  la c k  o f  n u r s in g  fa c ilit ie s , n u c le a r  fam ily , th e  
d iffe re n ce  o f  c o -p a y m e n t b e tw e e n  h o s p ita ls  a n d  p r iv a te  f in a n c e d  n u r s in g  fa c ilitie s .
29 N a t io n a l  10 y e a r  p ro g ra m  fo r p ro m o tin g  h o m e  c a re  a n d  n u r s in g  fa c ilit ie s , w h ic h  s t a r t e d  in  
1989.



4.2 Operational Definitions of the Term

Social Hospitalization (Shakfliteki Nvuin)

S ocia l H o sp ita l iz a t io n  is  a  h o sp ita liz a tio n  b ecau se  o f a  fam ily  p rob lem , f in a n c ia l 
p ro b le m  a n d  8 0  on, r a th e r  th a n  b ecau se  o f th e  n eed  o f  h e a l th  ca re  serv ices. I t  re q u ire s  
c o n s id e ra b ly  m o re  co st th a n  c a re  a t  n u rs in g  fac ilitie s  o r  a t  hom e ( J a p a n  M ed ica l P la n , 2001). In  
ad d itio n , th e se  p a t ie n ts  n eg a tiv e ly  affect th e  a v a ila b ility  o f  h o sp ita l sp ace  to  m e e t th e  n eed s  o f 
p a t ie n ts  w ho  t r u ly  n eed  h e a l th  care . F u r th e rm o re , th e  q u a lity  o f  life a t  h o sp ita ls  is  le ss  t h a t  a t  
h o m e  o r a t  n u r s in g  fac ilities. F o r  in s tan ce , th e  av e rag e  a re a  av a ilab le  for p a t ie n t  u se  is sm a ll 
a n d  th e re  a re  so m e tim e  c o n s tra in ts  to  m e e t w ith  th e i r  fam ily  o r frien d s  in  th e  h o sp ita l. 
T h e re fo re , i t  is  im p o r ta n t to  red u ce  Socia l H o sp ita liz a tio n  for effic ien t re so u rce  u se . T h e  
g o v e rn m e n t h a s  b e e n  try in g  to  in c re a s e  ho m e c a re  a n d  n u rs in g  fac ility  c a re  s in c e  1989.

4.3 Data Processing

4.3.1 Data Sources

A  s in g le  c ro ss  sec tio n  o f  47 p re fe c tu re s  in  J a p a n  in  2000 w as u se d  a s  th e  u n i t  o f  
a n a ly s is  in  th is  study . C u rren tly , p a n e l d a ta  a n a ly s is  is  th e  m a in s tre a m  in  th e  s tu d y  o f 
in te rn a t io n a l  co m p a riso n  o f th e  T o ta l H e a lth  E x p e n d itu re 30. H ow ever, p a n e l d a ta  a n a ly s is 31 
re q u ire s  th e  s ta b i l i ty  o f  th e  sy stem . T h e re  is  a lso  a  b a r r ie r  to  s tu d y  p a n e l d a ta  a n a ly s is , b ecau se  
so m e  d a ta  a re  n o t co llec ted  e v e ry  year. T h e re fo re  th e  re s u lts  o f  th e  p a n e l d a ta  a n a ly s is  w e re  n o t 
so  d iffe re n t a s  th o se  o f c ross sec tio n  s tu d ie s  ( In n a m i a n d  H o ri 2002). T h e re fo re  c ro ss  sec tio n  
a n a ly s is  is  u se d  in  in te rn a l  c o u n try  co m p ariso n  study . T h e  basic  s ta t is t ic s  h a v e  m a in ly  b een  
com p iled  fro m  S eco n d a ry  d a ta  from  M in is try  o f  H e a lth , L a b o u r a n d  W elfare a n d  fro m  S ta t is t ic s  
B u re a u  (M in is try  o f  P ub lic  M an a g e m e n t, H om e A ffairs, P o s ts  a n d  T elecom m unica tions). W ith  
r e g a rd  to  a r e a  c h a ra c te r is tic s , “M in ry o k u ” y e a r  book p u b lish e d  by th e  A sa h i N e w sp a p e r  
C o m p an y  w ill be  u s e d  a s  a  so u rce  o f  seco n d a ry  d a ta  in  th is  study . A ll in d e p e n d e n t v a r ia b le s  a re  
t r a n s fo rm e d  in to  th e  s ta n d a rd iz e d  d a ta , b ecau se  i t  e n a b le s  to  com pare  th e  v a r ia b le s  w ith  
d if f e r e n t  u n it .

30 F o r  in s ta n c e ,  H i t i r i s  a n d  P o s n e t t  1992, R o b e rts  1999,
31 P a n e l  d a ta  a n a ly s is  is  a  s tu d y  m ix ed  w ith  th e  c ro ss  s e c tio n a l a n a ly s is  a n d  t im e  s e r ie s  
a n a ly s is .
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4.3.2 Procedures

1. F irstly , m ak e  c o r re la tio n  m a tr ix  a n d  check  th e  p o ss ib ility  o f  m u ltico llin ea rity . M ake a  
m u ltip le  re g re s s io n  m odeL  T h e  e s t im a tio n  w a s  re s tr ic te d  to  a  lo g a rith m ic  fo rm  (double-log 
form ) b ecau se  G e rd th a m  a n d  Jo n sso n  (1991b) re p o r te d  th a t ,  b a se d  o n  Box-Cox 
tra n s fo rm a tio n  f ra m e w o rk  a n a ly s is , th e  lo g a rith m ic  tr a n s fo rm a tio n  w a s  th e  m o s t a d e q u a te  
in  th e  co n tex t o f  c ro s s -c o u n try  a n a ly s is . C a lcu la te  th e  m u ltip le  re g re ss io n s  u s in g  s tep w ise  
m e th o d .

2. Secondly, to  c o m p are  th e  d iffe ren ce  b e tw een  th e  h ig h e r  h e a l th  s ta tu s  g ro u p  a n d  th e  low er 
h e a l th  s ta tu s  g roup , c la ss ify  th e  p re fe c tu re s  in to  tw o g ro u p s1 above th e  av e rag e  life 
e x p ec tan cy  a t  70 y e a r s  o f  a g e 32, a n d  below  th e  av erag e  life e x p ec tan cy  a t  70 y e a rs  o f age for 
b o th  g en d ers , a n d  t e s t  th e  s ig n ific an ce  o f th e  d ifference o f m e a n s  b e tw e e n  e a c h  tw o groups. 
R u n  th e  OU3 u s in g  th e  tw o -g ro u p e d  d a ta . T h e n  com p are  th e  d iffe ren ce  o f th e  d e te rm in a n ts  
o f  T H E E  a n d  T L T C E  b e tw e e n  tw o  g roups.

32 T h e  a v e ra g e  life e x p e n d itu re  a t  th e  ag e  o f 70 w as c a lc u la te d  b y  th e  w e ig h te d  av e rag e  m e th o d  
a c c o rd in g  to  th e  r a t io  o f  m a le  a n d  fe m a le  o f  e ld e r ly  a g ed  70 o r  o v e r  in  e a c h  p re fe c tu re .
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4.3.3 Formulae of OLS Models

Form ulae

(a) A ll Prefectural Models:

THEE Y 1 -  f  (X,.X2. X3. X4.X5.Xe. X7. X8.X9.X10.X11. X12, X13. X14. Xi5a*) + E .........  (1)

IP Y2 = f  (Xl.X21 x 3. X4.X5.X6. X7, X8.X9.X10.X1I. X12. X13. X14. Xl5a*) + E  ........  (2)

OP Y 3 -  f  (Xi.X2, X3, X4.X5.Xe. X7. X8.X9.X10.X11. Xl2, X13. X14. Xl5a*) + E ..........  (3)

TLTOE: y  4 = f  (Xi.X2, X3. X4.X5.Xe. X7. X8.X9.X10.X11, Xi2, X13. X14, Xi5b**) + E ..........  (4)

NC Y 5 = f  (X1.X2, x 3. X4.X5.Xe. x 7. X8.X9.X10.X11, Xi2. X13. X14. Xi5b».) + E .........  (5)

|-|Q Ye = f  (Xi.x2, X3. X4.X5.Xe, X7, X8.X9.X10.X11. X12. X13, X14. Xi5b**) + E .........  (6)

(b) Tw o-grouped Models:

THEE H Y 7 = f  (Xi.X2, X3. X4.X5.X6. X7. X8.X9.X10.X11. Xi2. X13. X14, Xi5s*) + E ..........  (7)

THEE L Y 8 = f  (X1.X2, X3. X4.X5,Xe. X7. X8.X9.X10.X11, Xi2. X13. X14. Xi5a») + E ..........  (8)

[PH Yg = f  (Xi.X2, x 3. X4.X5.Xe. x 7, X8.X9.X10.X11. Xi2. X13. X14. Xi5a.) + E  ......  (9)

IP L Y 10 = f  (X1.X2, x 3. X4.X5.Xe. x 7, X8.X9.X10.X11. Xi2. X13. X14. Xi5a0  + E ..........(10)

OP H Y 11 = f  (Xl,X2, X3. X4.X5.X6. X7. X8.X9.X10.X1I, Xl2, X13. X14. Xl5a*) + £  ..........(11)

OP L Y 12 = f  (X1.X2. x 3. X4.X5.Xe. x 7. X8.X9.X10.X1I. Xl2. X13. X14. Xl5a*) + E ..........(12)

TLTCE H Y 13 -  f  (Xi.X2, X3. X4.X5.Xe, X7, X8.X9.X10.X11. Xi2, X13. X14, Xi5b**) + E ..........(13)

TLTCE L y  14 = f  (Xi.x2, X3. X4.X5.Xe. X7, X8.X9.X10.X11. Xi2. X13, X14, Xi5b»*) + E ..........(14)

NC H Y 15 -  f  (X1.X2. X3. X4.X5.X6. X7, X8.X9.X10.X11, X,2. X13, X14. Xi5b**) + E ..........(15)

NC L Y 16 = f  (Xi.x2, x 3. X4.X5.Xe. X7. X8.X9.X10.X11, Xi2. X13. X14. Xm**) + £  ..........(16)

HC H Y 17 = f  (X1.X21 Xs. X4.X5.Xe. x 7, X8.X9.X10.X11, Xi2. X13. X14. Xi5b»*) + E ..........(17)

HC L Y 18 -  f  (X,.X2, X3. X4.X5.Xe. X7, X8.X9.X10.X11. Xl2. X13. X14, Xl5b*«) + E ..........(18)

Prefectures were classified into two groups from the following criterion. The criterion 

to separate the prefectures is the mean of the life expectancy at 70 years of age (20.60 year, 

higher group 23 prefectures^ lower group 24 prefectures).

Notice: Variable 15a* means the percentage of upper elderly (75 years or over) 

amongst Roken Eligible while variable 15b** means the percentage of upper elderly amongst 

LTC Insured, because the population of Roken eligible citizens and LTC Insured are different.
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4.4 Definition of Variables

In this study, six dependent variables and fifteen independent variables were used for 
the estimation. The independent variables were classified into four categories: Health Service 
Availability, Nursing Facility Availability, Home Care Availability and Area Characteristics. All 
variables were transferred into logarithmic form. Detailed information are described in the 
Table 4.1 and the following explanation.

Table 4.1 Summary of the Variables บ ูรed in This study

Variabl
e s E xpressio n D efinition Unit o f M easu rem ent*** S o u rce  of 

th e  D ata

E x p e c te d  S ign  o f  E a c h  
C o e f f ic ie n ts

THEE TLTCE

EE p  0 P 3 
F* o X ๐

Y* 1 THEE Total H ealth  E xpenditu re fo r  Elderly p e r  cap ita , (T housand  Yen) MoHLW
Y 2 [R E xpenditu re  fo r  In p a tien t C are p er cap ita , (T housand  Yen) MoHLW
Y 3 OP E xpenditu re  fo r  O u tp a tien t C are p er cap ita , (T housand  Yen) MoHLW
Y 4 TLTCE Total L ong-term  C are  E xpenditure p er cap ita , (T housand  Yen) MoHLW
Y 5 NC E xpenditu re  fo r  C a re  a t  N ursing F acilities p er cap ita , (T housand  Yen) MoHLW
Y 6 HC E xpenditu re  fo r Hom e C are p e r cap ita , (T housand Yen) MoHLW

Health Services Avaiabiity
X** 1 DOC # of doctors Per 100 thousand population MoHLW + + + + + +

X 2 CUNIC # of clinics Per 100 thousand population MoHLW + + + + + +

X 3 HOSP # of hospitals Per 100 thousand population MoHLW + + + + + +

X 4 BED # of general beds Per 100 thousand population MoHLW + + + + + +

X 5 SA N A T0 # of san ato rium  ty p e  b eds P e r too tho u san d  elderly 
(65yr o r over) populations MoHLW + + + / - + + + / -

X 6 HSF C ap ac ity  o f H ealth  S e rv ice s  F ac ilitie s  fo r  the  
A ged

P e r 100 th o u san d  elderly 
(65yr o r over) populations MoHLW - - + / - + + + / -

X 7 SNH C ap ac ity  o f  S pecial N ursing H om es P e r 100 th o u san d  elderly 
(65yr o r over) populations MoHLW - - + / - + + + / -

Home Care Availability

X 8 HMHELP # o f  H om e H elpers P e r  100 th o u san d  population S ta t is t ic s
B u reau +

X 9 ELDALO R ate  of elderly  living alone P e r to ta l # o f fam ilies S ta t is t ic s
B u reau + + + + + -

X 10 HMOWN R a te  o f hom e ow nersh ip P e r to ta l #  o f fam ilies S ta t is t ic s
B u reau +

X 11 FLOOR A verage  floor s p a c e  o f  th e  h o u se s P e r fam ily S ta t is t ic s
B u reau +

Area Characteristics
X 12 INCOME A v erage  d isp o sa b le  incom e P e r cap ita S ta t is t ic s

B u reau + / - + / - + / - + / - + / - + / -
X 13 UFEMA Life e x p e c tan cy  a t  70 y e a rs  of ag e  (m ales) Y ears MoHLW
X 14 U FEFE Life e x p e c tan cy  a t  70  y e a rs  of ag e  (fem ales) Y ears MoHLW + + + + + +

X 15
(a) UPEL70 R a te  o f U pp er E lderly (75yr o r  over) in Roken 

eligible c itiz en s(7 0 y r o r  over) P e rc e n t in elderly population MoHLW + + + + + +

X 15
(b) UPEL65 R a te  of U pper E lderly (75yr o r over) inLTC 

Insu red  (65 y r o r  over) P e rc e n t in elderly population MoHLW + + + + + +

* D ep en d en t V ariab les  
**  In d ep end en t V ariab les 

* * *  All nu m b ers a re  d a ta  in e ach  p re fe c tu re
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4.4.1 D ependent Variables:

There were six dependent variables used in this model. These were: Health 
Expenditure for Elderly, inpatient care expenditure, outpatient care expenditure, total 
long-term care expenditure, long-term care expenditure at nursing facilities and long-term care 
expenditure a t home. Detailed information is described in the Table 4.1 and as follows:

Yl: THEE (Total Health Expenditure for Elderly)
Y2: IP (Expenditure for Inpatient Care), Y3: OP (Expenditure for Outpatient Care)

Total Health Expenditure for Elderly is expenditure for the elderly (people 70 years or 
over and bedridden people 65 years or over), covered by the public Health Insurance scheme. It 
does not contain the expenditures which are not covered by the public Health Insurance33. 
Expenditures covered by public assistance34 were also excluded from the Total Health 
Expenditure for Elderly. In this study, expenditure for inpatient care and expenditure for 
outpatient care were also used as dependent variables as well as Total H ealth Expenditure 
for Elderly. The fiscal year for the Total Health Expenditure for Elderly begins March 1 and 
end February 28 (29).

Y4: TLTCE (Total Long-term Care Expenditure)
Y5: NC (Expenditure for Care at Nursing Facilities). Y6: HC (Expenditure for Home Care)

Total Long-term Care Expenditure is an expenditure which is covered by the public 
Long-term Care insurance scheme for the elderly aged 65 or over and people aged 40 -  64 who 
suffer from elderly diseases such as dementia. The expenditure is divided into two categories: 
(l) Expenditure for care at nursing facilities including sanatorium type beds in hospitals and 
clinics, Special Nursing Homes and Health Services Facilities for the Aged (2) Expenditure for 
home care. Unpaid care by family members was excluded. Expenditures covered by public 
assistance were also excluded. The fiscal year for the Long-term Care Expenditure begins 
March 1 and ends February 28 (29). The fiscal year 2000 included eleven months, since the 
Long-term Care Insurance was im plem ented in April 2000.

33 For instance, extra charge for private room, organ transplantation etc.
34 The population covered by public assistance was less than one percent of total population in
2000.
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4.4.2 Independent Variables:

(a) Health Service Availability

XI DOC (# of doctors per 100 thousand population)

It represents the access to the health care and long-term care, therefore the expected 
sign of all coefficients are positive. According to the various previous studies (Mori and Miyake 
1988, Iizuka 1990) the sign of the coefficient is positive. The number is divided by the total 
population in each prefecture, because all generation utilize doctor’s service.

X2 CLINIC (# of clinics per 100 thousand population)

The number of clinic is divided by the total population in each prefecture, because all 
generation utilize clinic services. This variable represents an access to outpatient care services, 
therefore the expected sign for outpatient care expenditure is positive. According to the path 
analysis conducted by Innami (1997), the path coefficients of clinic factors are negative to 
inpatient expenditure. He reasoned that when the availability of clinic service is higher, 
utilization of outpatient care would increase. It results in a decrease in the share of inpatient 
care in THEE. However, his recent study (Innami and Hori 2002) showed the opposite results, 
Le. the path coefficient of clinic factors were positive for both inpatient care expenditure and 
outpatient care expenditure. One possible cause for this could be the result is that if the 
utilization of outpatient care increase, the utilization of inpatient care also increase because 
some of the inpatient admission is referred through climes. The years in which data are 
gathered are different between two studies. It could be the effect of the change in referral rates 
for inpatient care by the government policy. MoHLW has been promoting the establishment of a 
referral system recently.

X3 HOSP (# of hospitals per 100 thousand population)

It represents the access to the health care and long-term care, therefore the expected 
sign of all coefficients are positive. According to Innami (1997), the hospital factors are 
positively correlated with THEE. The number is divided by the total population in each 
prefecture, because all generation utilize hospital services.
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X4 BED (# of general beds per 100 thousand population)

It represents the access to the health care and long-term care, therefore the expected 
sign of all coefficients are positive. According to Mori and Miyake (1988), the number of hospital 
beds was positively correlated with THEE.

fb) Nursing Facility Availability

X5 SANATO (# of sanatorium type beds per 100 thousand elderly population)

It represents the access to nursing facilities. Currently, however, both Health 
Insurance and Long-term Care Insurance cover this type of facilities. Therefore the expected 
sign of both inpatient care expenditure and long-term care expenditure at nursing facilities are 
positive. Up to now, there are no studies which use the number of sanatorium type beds as a 
explanatory variable for Tbtal Health Expenditure for Elderly and Total Long-term Care 
Expenditure.

X6 HSF (Capacity of Health Services Facilities per 100 thousand elderly population)

It represents the access to nursing facilities. Therefore, the sign of longterm care 
expenditure at nursing facilities is positive, while the sign of inpatient care expenditure is 
negative, because nursing homes and hospitals are substitute for Socially Hospitalized patients. 
According to Mori and Miyake (1988), capacity of special nursing homes was positively 
correlated with THEE but it was not significant. According to the path analysis conducted by 
Innami (1997), Health Service Facilities had a positive correlation with Tbtal Health 
Expenditure for Elderly. Logically, the availability of special nursing homes, which substitute 
for inpatient care, has been considered to decrease the THEE. However, if availability of special 
nursing homes does not meet the demand yet, these facilities tend to establish at areas that 
have more demand for inpatient care. This makes the relationship between special nursing 
homes and Total Health Expenditure for Elderly as a spurious correlation.

X7 SNH (Capacity of Special Nursing Homes per 100 thousand elderly population)

It represents the access to the nursing facility same as the variable for Health Service 
Facilities for the aged. Therefore, the sign of long-term care expenditure at nursing facilities is
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positive, while the sign of Inpatient Care expenditure is negative. Because nursing homes and 
hospitals are substitute. According to Mori and Miyake (1988), capacity of special nursing 
homes was positively correlated with Total Health Expenditure for Elderly but it was not 
significant. According to the path analysis conducted by Innami (1997), it had also positive 
correlation with the Total Health Expenditure for Elderly. Logically, the availability of special 
nursing home, which substitutes for inpatient care, has been considered to decrease Total 
Health Expenditure for Elderly. However, if availability of special nursing homes does not meet 
the demand yet, these facilities tend to establish at the areas that have more demand for 
inpatient care. That is, the relationship between special nursing homes and Total Health 
Expenditure was spurious correlation.

(c) Home Care Availability

X8 HMHELP (# of home helpers per 100 thousand Population)

It represents the availability of home care. Therefore the expected sign for home care 
expenditure is positive. However, home care substitutes the care at hospitals and the expected 
sign for inpatient care expenditure is negative. It does not affect to the outpatient care services. 
The number is divided by 100 thousand population, because home helpers serves for younger 
generation as well as elderly.

X9 ELDALO (Rate of elderly living alone amongst total number of fam ilies)

It represents the unavailability of home care. Therefore the expected sign for home 
care is negative. However, unavailability of home care leads the patients to utilize more 
hospitalization or long-term care at nursing facilities, therefore, the expected sign for inpatient 
care expenditure and long-term care at nursing facilities are positive. It does not affect to the 
outpatient care expenditure.

X10 HMOWN (Rate of home ownership)

It affects the availability of home care indirectly, because LTC insured can utilize the 
home improvement expenditure for barrier free. Therefore, the expected sign for home care 
expenditure positive. However, home care substitutes the care at hospitals for Socially 
Hospitalized patients. Therefore, the expected sign for inpatient care expenditure is negative. It
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does not affect to outpatient care expenditure. According to Mori and Miyake (1988), the rate of 
home ownership and Tbtal Health Expenditure for Elderly were negatively correlated.

X ll  FLOOR (Average floor space in the house)

It represents the availability of home care. Therefore the expected sign for home care 
expenditure is positive. However, home care substitutes for care for Socially Hospitalized 
patients and the expected sign for inpatient care expenditure is negative. It does not affect the 
outpatient care expenditure. According to Mori and Miyake (1988), average floor space in the 
house is negatively correlated with THEE, whereas Iizuka reported that the relationship in 
both variables were positive in Hokkaido prefecture.

(d) Area Characteristics

X12 INCOME (Average disposable income per capita)

It represents the ability to pay for health and LTC expenditure, 80 the expected sign 
would be positive. However, there are ceiling for both expenditure, the coefficient might be very 
small. Newhouse (1977) found the chief determinants of the increase of total health expenditure 
as income (GDP) when compared internationally, per capita total health expenditure is higher 
in the rural low-income area According to Mori and Miyake (1988), per capita income in each 
prefecture was positively correlated with Total Health Expenditure for Elderly .

X13 LIFEMA, X14 LIFEFE (Life expectancy at 70 years of age for males for females)

As a proxy of health status in each prefecture, life expectancy at birth has often been 
used in the previous studies. However, life expectancy at birth is affected by the IMR Therefore, 
life expectancy for both males and females at 70 years of age was used for this study. This 
represents the health status for elderly in each prefecture, so the expected sign is negative for 
both THEE and TLTCE. Generally speaking, females live longer than males. Therefore, the 
expected sign of male life expectancy is negative for inpatient care expenditure, because this 
reduces the amount of time that females (their wives) live alone. On the other hand, the 
expected sign of female life expectancy is positive, because it prolongs the time that females live 
alone.
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X15(a) UPEL 70 (Rate of upper elderly (75 yr or over) in Roken eligible citdzens(70 yr or over) 
X15(b) UPEL 65 (Rate of upper elderly (75 yr or over) in LTC insureds (65yr or over)

In the previous studies, the aging rate amongst the whole population has been often 
used as the proxy of aging in each region. However, if the aging rate is higher in some regions, 
the denominator is also higher. Therefore it might not reflect the actual effect of aging. 
Therefore, the aging rate in elderly population is used in this study. This represents the age 
structure of elderly population in each prefecture, so the expected sign is positive for both 
THEE and TLTCE. If the percentage of upper elderly (75 years old or over) is higher in one 
prefecture, the THEE or TLTCE per capita is also higher.

4.5 Hypotheses

1. When hospital service availability is increased, THEE of inpatient and outpatient would be 
increased. TLTCE would not be changed, ceteris paribus.

2 . Ceteris paribus, when nursing facilities availability is increased, TLTCE of nursing facility 
would be increased. However, THEE of inpatient care would be decreased, because the 
patients of social hospitalization shift from hospitals to nursing facilities. THEE of 
outpatient care and TLTCE of home care would not change.

3 . Ceteris panbus, when the availability of home care is increased, THEE of inpatient care 
and TLTCE of nursing facility would be decreased. Because inpatient care by social 
hospitalization will be replaced to home care. THEE of outpatient would not be changed.
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