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Summary

Among developed countries, Japan has achieved one of the highest longevity with lower ratio of medical cost to GDP.
This is assisted by the nation-wide health insurance introduced in 1961. Although there are little differences in longevity
across regions, significant geographical variances are found for medical resources, services, and cost. In response, the
government has resorted to cost containment policies by raising efficiency of the inefficient regions. Empirical questions are
raised on the degrees of the varniance and convergence speed of medical cost across regions and impact of policy on the
variance and convergence, Many empirical researches have been conducted on the geographical variance as surveyed in
IHEP (2007). There are, however, common shortcomings with research methods. First, most studies rely on data of
cross-section with only short time periods. Because regional specific effects persist over time and the speed of convergence is
the 1ssue, one needs to utilize pooled time-series and cross-section data instead. Second. most studies investigate the effects of
explanatory varables in ad hoc fashion without theoretical framework.

This study uses “Municipal Health Insurance™ data of 47 prefectures in 1981-2005 to analyze “‘Hospitalization”,
“Outpatient”, and “Dental” services of the “general” and “aged™ population. Expressing the “cost per capita (C/N)” as the
product of “cost per day (C/D)”, ““days per event (D/E)” and “events per population (E/N)”, the degrees of the variance and
convergence are examined. Large variances and quicker convergence are found for the “Aged Hospitalization and “Aged
Outpatient”. Convergence of the former 1s associated by the by E/N while the latter by D/E. Although the ““cost per capita
(C/N)” 1s negatively correlated to “Cost per Day (C/D)” in the earty 1980, its relationship disappeared lately.

For the hospitalization services, the regions with higher C/D had higher convergence speed in D/E (i.e. lower D/E), while
higher D/E has higher convergence speed in C/D (lower (/D) . Thus C/D and D/E have a negative trade off. The increase in
GDP per capita had slowed the convergence speed in C/D (lower C/D) . The increase in doctors (physicians) per population
and the nurses per population slowed the speed of convergence of C/D (higher C/D). The capacity of aged home per
population increased the convergence speed of D/E (lower D/E) while they decreased the speed of E/N (higher E/N).
Although these results have important implications for the hospitalization services, convergence speed depends on various
regional profiles in a complicated manner. Revisions of the official medical prices, raise of the co-payment rates, and the
introduction of health insurance for the aged in 1983, Long-term Care Insurance m 2000 had impact on convergence. The
variance of the **Aged Hospitalization™ has disappeared due to policy inventions.

Key words: medical, health, geography, convergence  JEL: J14, J18, 049
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1. Introduction

Although Japan has achieved high longevity across regions, there are significant differences in health capital, medical
services, and medical cost. Geographical vanation of medical sector within the country is widely known and there are
numerous studies on geographical variations (Cutler David and Louise Sheiner (1999)', Wennberg, John E, Elliott S. Fisher,
and Jonathan S. Skinner (2002)°). As to Japan, a number of studies deal with the same problem. There are two types of
studies, one 1s to use individual data on medical claims, and the other is to use aggregate data for each region. As to the latter,
most studies usc 47 “prefecture” data (IHEP, 2007)". Although it is common to utilize prefectures as unit of region, most
studies are in principle cross-section studies and relative a few studies use time-series. In growth theory, geographical
variation across regions has achieved attentions and econometrics method to utilize panel data consisting of both time-series
and cross-section data (Barro and Sala-i-Martin, 1995).* They focus on geographical convergence of GDP in the long-run. In
response, there are studies on Japanese variation of GDP across regions by using panel data (e.g. Shioji, 2000)". This study
analyzes the geographical variation by panel data based on empirical method found in convergence in growth theory.

2. Research Method

Medical cost C,,; is defined for the h-th prefecture, t-th fiscal year, s-th type health plan, i-th medical service, j-th
individual, treated at m-th hospital/clinics. Instead of using medical claim data, we use aggregated data for h, t, s(“General”
and “Aged” of the Municipal Health Insurance) , i-th services (“Hospitalization™, ““Outpatient”’, and ‘Dental “‘services).

Chusi = Z_)’EJ Zmex Chtwm 1)

We use “City-Town-Village Municipal National Health Insurance Plan: (Shi-Cho-Son Kokumin Kenkohoken)” as data
source which covers people residing in its region and are not covered by other public health plans or public assistance.
Japanese national health insurance plan consists of two types of the health insurance plan, one is the profession based
insurance, and the other is residence based insurance. The latter is the mumicipal insurance administered by city, town, or
village. The Municipal Health Insurance provides medical insurance with the “‘general insured” who reside in that city, town,
or village, except those who are msured by other public health insurance plans or those who are provided with health service
by public assistance. Prior to 2008, the Municipal Health Insurance provides health insurance with the retired younger than

" “The Geography and Medicare’” Federal Reserve Board Working paper, 1999.

? “Geography and the Debate Over Medicare Reform,”, Health Affairs, Web Exclusive reappeared in Health Affairs
“Variations Revisited” in 2004. Survey is found in Health Affairs, 2004

*HEP, “Kuni Ovobi Todoufitken Reberu de no Iryohi-no Ketteiyouin Bunseki”, Report. It lists 79 empirical studies, most of
which use either prefecture or city-town-village as sample units of region.

“Barro and Sala-i-Martin, Economic Growth, McGraw Hill, 1995.

*Etsuro Shioji, “Ch.8, Nihon no Chi-iki Syotoku no Syusoku to Syakai Shihon™, in Hiroshi Yoshikawa and Masayuki Otaki
ed. Suwkan to Seicyo no Macro Keizaigaku, 2000, University of Tokyo Press.
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65 vears old and his/her dependents. This study includes the ““retired” in the “general”. The municipal also provides the aged

people older than 70 years old with health insurance service through the “Health Insurance Plan for the Aged™.

Thus the insured people are defined as:
N,,, : the average number of the insured in s-type health plan in h-th prefecture of t-th fiscal year.
N hts Zs N hts N hig £ N hta @

where “g” stands for “general” and “a” for “‘aged”.
Iz, ..  the number of events when the insured receives medical services.

Because hospital/clinics present the national health insurance plan with the medical data in every month, the number of
events 1s counted for every month. When the same medical service is provided in two consecutive months, they are counted
as two scparate cvents.

D,,.. . aggregate days of h-th prefecture in t-th year of the s-th health msurance.

The following measures are constructed using the above data.

Dayvs per event (in amonth) d ,ﬁﬂ = D;,,_,, |E hsi (3)
Events per population sy = Eyi/ Ny @
Days per person dg.f. =D,,;/N,, (&)
Cost per capita in real terms (1000 Yen) €y, =C,../ N, . 6)

Cost per capita is decomposed into (7) and (8).

N _ (’hm — (’hm , Dhm Ehm‘ T ) dE eN
C-‘l!sr' - N - D E N _chm‘ htsi™ htsi (7)
hts hisi htsi hts
C'N o Chm _ Chm , Dhm _ C'D dN
hisi — N - D N  “htsi** hsi (8)
hts hitsi hts
E _ o~ N
Cost per event chb‘i - ( hitsi / h hisi &)
D s b J
Coslpcrday Chrsi - C htst /j)hrsr (10)
“Rojin Kenko Hoken Seido’” .
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(;hr: = ZS Z‘C hesi = ZA. Z,(Chtsr /Nhrs )N}ru = ZS Z,—C;:r‘s:‘Nhf.\- (“)

By taking the difference between the period and previous period, the following equation represents the change in medical

cost.

ACer = Zs Z,Achm = Zs Z,A((Chm I Ny )Ny ) = Z, Z,(Ac;:n 'Nhrs L c;::ﬂAN}i!.f) (12)

—_— M . . -
Equatlon (6) chtsl ch!ﬂ dht.w ehm IS U‘CPl'ESSﬁd 1n equation (13)

- N D
Achrs: Achm dhm ehm + chm Adhts: ehm‘ + Ch!si ' h!sz Aehm (13)
hr _ Z Z{[ Achm dh:.;; o Aehm £ ANhrs ] . Chrsr (14)
E
Chm dhrsr ehrsr Nh:s Ch:s
The change in medical cost is expressed in terms of the growth rate of each variable.
A
Growthrate of cost  g(C,,) = (Ch' ,
bt
D Acﬁ
Growthrate of costperday ~ g(c,,,,,) = —,
hisi
Ad,,
Growth rate of days perevent  g(df) = 2
hisi
Ae)
Growth rate of events per population ~ g(e;, ) = —2,
m.n

Growth rate of the insured in s-type group g(N,, ) = %hﬁ

hts

-

C
Weight of i-th medical service in total medical cost. w,,, = —2-

~ hts

Growth of medical cost 1s expressed in a following equation.

g(Chr) z Z {g(chh‘!) i g(dhm) + g(ehm) + g(Nhi.s )) whrsr'}

= Zs Z, {g(cfr'sr )“)hlsi F g(d:m )H;hrsl 2 g(e:;” )"phrsx Ed g(Nhts )“"hm} (15)

The growth of medical cost 1s the weighted sum of the cost per day. days per event, events per capita, the growth rate of the
s-type insured. In the same fashion, we have the following equation.



Acm B ALY G
Z Z 51 N + 5 ! ST (16)
d Nhrs Chrs

C htsi hisi

gC)=3 S {e(ch) +g@di)+ gN,w) Wi | a7
8C) =Y S Ae(cE W + G W + (N Wy } (18)
80 =Y S AG(CE W + &AWy + G N W, } (19)

The above equation is interpreted as contribution of each factor to growth.

Zs Z,{g(cfm W i } Contribution of cost per capita (20)

> S {e(dl, W} Contribution of days per population @1

zs Zr{i{( N, ow,. } Contribution of the increase in insured population (22)
Contribution other than population

= Zs Zl kg(cfl“ ) + g(d:m )whm } = Z; Z; {(g(‘xn )whm }

= Zs z]{Grow!hRate _i—th_Service Cost _per capitafiweight i—th Service}  (23)

a. Graphical Presentation

This study utilizes data of h=47 prefectures and =25 years (1981-2005), s=2 types of the insured (General and Aged) in
health insurance plans, 1=3 services “"Hospitalization™, “Outpatient”, and “Dental Services”. There are four measures C/N,
C/D, D/E, E/N and D/N. In order to find patterns of medical cost, this study uses graphical presentation. Insum, y, . (CN,
C/D. D/E, E/N, D/N of the h-th region, s-th insurance: general and aged, 1-th services: hospitalization, outpatient, and dental
services) are plotted against vears. Also the difference of the original data and the nation mean is mtroduced.

Dif Vo) = Viaa = Vi @4
where ., is the national mean at t-th period. s-th insurance. and i-th service.

b. Decomposition of the Variance
The variance of the medical cost (C/N) is decomposed into ““Cost per Day (C/D)”, “Days per Event (D/E)”, and “Events
per Population (E/N)” as equation (24).
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CN -_ (’htsi - C’}n‘sf . 1)}1151 . Eﬁi.:r = CD E .eN
hist N - D bn\' hisi
hisi

hisi htsi N hisi M "
This is transformed into (25).
z=xy,x>0,y>0 logz=logx+logy

(25)

Cov(log z,log x) = E(logz-log x)—log z - @

Var(log z) = Cov(log z,log x)+ Cov(log z,log y)

Var(Inc;,, )= Cov(lnc,,,,In c,ﬁ“ )+ Cov(In cﬁ“ Jnd} )+ Cov(ln c}:ﬂ ,In e;:_“ ) (26
Equation (26) is transformed into (26)’ using a relationship

)=Cov(Inc? Ind: )+Cov(Inc) ,Ine” )

hisi 2

Cov(Inc, .Ind,’

htsi » hisi

Var(Incj,,)=Cov(lnc,,  ,Inc; )+Cov(Inc) .Ind; ) Q6y

htsi ®

This equation indicates that the regional variance of the medical cost (C/N) is decomposed mnto the sum of three terms, each
of which respectively represents the covariance of the “Medical Cost per Capita(C/N)” with “Cost per Day (C/D)”, “Days
per Event (D/E)”, and “Events per Population (E/N).”” By calculating these variance and covariance, we analyze the sources
of the regional variance of (C/N) and its convergence. Dividing both sides of equation (25) with the variance yields equation
@. |

| _ Cov(in B ltieg) , Cov(in el el ) , Cov(in el Il )

Var(In r:;:ﬁ Var(In c,‘:;r ) Var(In c,':';“ )
= bl (ln C;:;_, 2 ]n C;:;:.n') * bZ (ln C.;::sr L ln d::f‘sf) e b3 (ln Chh;si‘l ln e.;:‘:sr) (27)

b] (lﬂ CN C'D) = COV(]]’] Ciﬁvi{lf C}?m’)

Var(Incyy,)

2] N E
Cov(lnc,,,,Ind,, ;)

by(Inc” d¥) =
x(ne"4") Var(Inc,y,)

" N N
N Cov(Inc,,,,Ine; )

b, (Inc" e
5 ( ) Var(lncﬁn)

We can calmlatebl : bz . and b, for the t-th period, s-th insurance, and i-th service. (26) shows how the variance is
explained.

¢. Econometric Analysis
In growth theory, geographical vanation of GDP has been extensively analyzed based on “‘convergence theory™
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