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ABSTRACT

The main objective of this study is to investigate the policy

goa1 of the government of Korea in the implementation of the med ica 1

insurance system. The policy goal of the medical insurance system is

to improve the accessibility to medical care regardless of one's

ability to pay. To achive this goal, the government set the premium

rate at a fixed proportion of the employee's wage and salary, under

the presumption that it contributes to equitable util ization of

medical services among the different income groups. However, it is

disputable whether the benefits from insurance programs are equally

distributed among the insured.

This policy goal is analyzed in this study based upon the

analysis of demand behavior of the insured. Therefore the purposes of

this study are twofold: (l) to examine the demand behavior for medical

services of the insured, and (2) to investigate the equity aspect of

medical care utilization among the insured based upon demand analysis.

Data used in this analysis are insurance claims and premium data

from 2,144 insured households of the government employees and school

teachers and 4,208 insured households of the Class I insurance in

Seoul City area. These data do not contain information about time

consumption and quality attributes in the demand for medical care.

Therefore, the traditioal Marshallian demand approach is used in this

study.

v



The major determinants of demand for medical care are the

severity of illness, family size, disposable earned income, price of

medical care, the ratio of children to family size and the habit of

medical care consumption. The importance of the severity is rather

natural since the person who has serious symptoms needs more medical

care. The relationship between family size and the quantity demanded

is positive. The child age group (0-4) consume more medical care,

while the aged (65 and over) do not significantly consume more medical

care in Korea. Since the history of medical insurance system is

relatively short in Korea, the habit of visiting drug stor-es and

Chinese herb medicine persists for some time even after medical

insurance is purchased. We can not find any evidence that females

consume more medical care compared to males.

The income elasticities of this study range from 0.3 to 1.4.

They are higher than the figures in the previous analyses for

developed countries. The high income elasticities imply that income

barriers to medical care consumption still remain in Korea. The price

elasticities vary from -0.03 to -0.4, which are lower than those in

the literature reviewed. Especially, when we consider that estimated

price elasticities are upwardly biased due to the case and quality mix

of price variable, the real elasticities would be lower than the

estimated price elasticities. The low income group has slightly higher

price elasticities than the high income group when the other factors

such as demographic and habit variables are excluded from the demand

function. This difference in price elasticities among the income
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groups, however, loses its significance when other factors are taken

into account in the demand function. Thus, the price effect of

insurance is inferred to have encouraged the demand for the low income

group.

The distributional effect through premium payments has not

contributed to the improvement of the accessibility to medical care

for the low income group. The benefits of insurance come not from the

premium but from. the consumption of medical care. The high income

group, while ~;.;ying relatively larger premiums, consumes more medical

care and gets more benefits from the insurance. As a consequance, the
.

high income group benefits from the pooled resources more than the

group's contribution. The tax subsidy on premium payments is

determined in proportion to the amount of premium. Thus, the
.

distributional effect of premium and tax subsidy prove to be

unfavorable to the low income group.

The suggestions obtained from this study for the equitable

medica1 insurance system in Korea include two devices. First, the

premium rate could be revised from a fixed to a progressive proportion

of the wages. Second, the coinsurance rate (copayment portion of

patient) could be lowered for the low income group.
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CHAPTER I

I NTRODUCTI ON

A. Institutional Background of Medical Insurance System

The Korean economy has ach i evsd remarkable growth in the course

of implementing its five-year economic development plans during the

1960s and 1970s. As such a drastic expansion of the national economy

induced greater attention to issues of social development, there has

emerged a strong conviction that economic development can not be

regarded as satisfactory in the absence of widespread distribution of

the rising output and income to all segments of the population.

Subsequently, a more equitable distribution of economic opportunities

and income has become a more prominent objective of socioeconomic

policy in Korea. The government has pronounced that the Fourth

Five-Year Economic and Social Development Pl an (l977 -1981) wi11 give

increasing priority to development of the social sector including

health services. Apart from government policy, the people who have

improved their living standards tend to increasingly demand more

medical services in both quantitative and qualitative terms.

Government policy and the increasing demand for medical care are

primarily concentrated on improving accessibility to medical care

services.

In order to make medical care more readily available to needy

persons, financial barriers must be reduced. Since the financial
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burden of medical care is both unforeseeable and potentially

catastrophic to individuals, it could be moderated by spreading it

over the population as a whole.

In this respect the government instituted a social insurance

system for medical care services in 1977. Although the Medical

Insurance Act (Public Law No. 1623) was proclaimed in 1963, it had

been implemented only on a provisional or experimental basis until

1976. As of the end of 1976, only eleven companies of various sizes

offered medical insurance for 65,415 persons that corresponded to only

0.2 percent of Korea's total population (Moon 1977).

In 1977, two categories of medical insurance societies1 were

estabiished in accordance with Public Law No. 2942 which was·

proclaimed as an amendment to the Medical Insurance Act (Public Law

No. 1623). Under the Class I medical insurance, all enterprises or

organizations employing 100 persons or more were statutorily obliged

to take part in the insurance program. The Class II medical insurance

is a program for the self-employed and the general public not covered

by the Class I medical insurance. In 1979, a th ird group of people,

namely government employees and school teachers (public and private), .

joined the medical insurance pursuant to Public Law No. 3081.

As of the end of 1982, there were 146 Class I medical insurance

societies, each of which was composed of several enterprises or

organizations, while there were 17 Class II medical insurance

lInsurance Society is a kind of insurance company.
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societies that were established for experimental purposes in an

attempt to develop an adequate model. These C1 ass II medical

insurance societies were composed of six pilot-program area societies,

seven voluntary area societies2, and four self-employed societies.

The government employees and school teachers participate in the

medical insurance only through one exclusively specialized insurance

company, the Korean Medical Insurance Corporation.

As shown in Table 1.1, about 35.3 percent of total population of

Korea were covered by the three categories of the insurance system as

of June 1982 • All of government employees and schoo1 teachers and

73.6 percent of the target population of Class I medical insurance

were insured, while almost all of the target population of Class II

medical insurance was not covered by medical insurance.

There are two features of the Korean medical insurance system

that require elaboration: (1) the premium rate and (2) the

coinsurance. The premium rate is set institutionally as a fixed

proportion of the employee's wage and salary without considering

family size. For the Class I medical insurance, the legal provision

defines the range of premium rate from 3 to 8 percent of insured's

wage and salary. However, the specific rate is determined by each

insurance society based on its own managerial criterion. The number

of societies by different premium rate is presented in Table 1.2.

2These seven voluntary area medical insurance societies were
established before 1977.
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TABLE 1.1

Status of Medical Insurance and Medicare in Korea
(unit: thousand persons, as of June 1982)

Target Covered Uncovered Uncovered
Classification Population population Population Ratio(%)
-------------- ---------- ---------- ---------- ---------_.
Medical Insurance
Class I Insurance 9,605 7,937 1,668 17.4
Class II Insurance 21,412· 452 20,960 97.9
Gov't Insurance 3,978 3,978 0 a
Sub-total 34,995 12,367 22,628 64.7

Medicare 3,728 3,728 a 0

Tatal 38,723 16,095 22,628 58.4

Source: Ministry of Health and Social Affairs, the Republic of Korea,
1982

TABLE 1.2

Distribution of Premium Rate of Insurance Societies
(% distribution in parenthesis, as of the end of 1982)

Number of Number of
Premium Rate(%) Societies Insured
---------------- ------------ -----------------------

3.0 128 (87 .7) 2,795,369(92.2)
3.1 - 3.5 6( 4.1) 61,338( 2.0)
3.6 - 4.0 10 ( 6.8) 134,152( 4.4}
4.1 - 4.5 2( 1.4) 42,135( 1.4)

Total 146 (l00.0) 3,032,994(100.0)

Source: Federation of Korean Medical Insurance Societies,
Medical Insurance Statistical Yearbook, 1983.
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About 87.7 percent of the total 146 societies set premium rate at 3.0

percent as of the end of 1982, while other 18 societies adopt the

range of 3.1 to 4.5 percent. The employer is obliged to pay half of

the premium. For government employees and school teachers, the

premium is set at 3.8 percent of the (combined) wage, salary, and

bonus. In this case, the government is also obliged to pay half of

the premium. However, for the private school teachers, 20 percent of

the premium is supported by government and the remaining 30 percent of

the premium is paid by the school. The amount of premium payment paid

by employees and employers are tax deductible to the payer s , In the

case of. Class II medical insurance, the insured pay the total amount

of their premiums by themselves. The premium schedules are

differentiated into 3 to 7 subc1 asses according to the evaluation of

household income by the conmittee of the insurance soctety that the

insured belong to.

The coinsurance system is uniform across the three categories of

medical insurance. The insurance companies cover 70 percent of

doctor's bill s and 50 percent of hospital's bills for the outpatient

visits, and 80 percent of both doctor's and hospital's bills for

inpatients. The medical insurance system in Korea is summarized in

reble 1.3.

B. Research Problems

Since the introduction of the medical insurance system in 1977,

5-



TABLE 1.3
Medical Insurance System in Korea

(as of the end of 1982)

0"\

Insurance
Company
(# of company)

Covered
person

Cost of insur.
1. premium

2. administrative
expenses

Rate of coinsurance
(copayment portion

of patient)

Class I Insurance

Class I Medical
Insur. Societies

(146)

Employees who work
at organizations
~nploying 100 person
or more and their
dependents

3 to 8% of employee's
wages

employer pays 1/2
of premium

gov1t subsidizes
small portion of
administrative
expenses

outpatient

inpatient

Class II Insurance

Class II Medical
Insur. Societies

(17)

The general public
who are not covered
by Class I and gov1t
category

premium is divided
into 3-7 subclasses
according to income
level ..• all premium
paid by the insured

gov't subsidizes all
of the administrative
expenses

30% in doctor's bills
50% in hospital's bills
20% in both cases

Gov't employees and
school teachers
Korean Medical
Insur. Corporation

(1 )

Gov't employees and
school teachers and
their dependents

3.8% of wages
gov't pays 1/2,
gov't pays 20% in
private school

gov't subsidizes small
portion of the adminis.
expenses

Sources: Korean Medical Insurance Corporation
Federation of Korean Medical Insurance Societies



TABLE 1.4

Patients of Hospitals and those Covered by Insurance

Inpabent outpabent
(in bed days) (in number of visits) Number of

Year ----------------------- ------------------------ the Insured
Hospitals* Insured** Hospitals* Insured** &Dependents

1971 3,617 ,666 6,902,380
1972 3,068,459 5,583,156
1973 3,854,074 7,967,021
1974 4,021,970 7,773,848
1975 4,708,660 9,059,602
1976 4,628,047 10,009,284
1977 5,498,206 344,242 11 ,812,836 2,066,403 3,202,981
1978 6,556,500 828,836 14,912,914 6,681,722 3,883,310
1979 7,591,187 2,386,753 20,058,405 26,275,406 7,791,190
1980 8,446,024 3,075,303 21,850,279 38,066,710 9,113,022
1981 8,843,800 4,718,394 22,769,334 71,.599,383 11 ,406,378
1982 10,055,994 6,853,302 27,996,798 111,766,978 13,513,050

Average Annual Growth Rate(1971 - 1976)
8.1% 9.6%

Average Annual Growth Rate(1977 - 1982)
13.9% 89.3% 19.1% 141.2% 36.5%

* Include the medical services activities for both the insured and
uninsured by hospitals only.

** Include the medical services by both hospital and doctor's office.
***Insurance system has been effective since July 1, 1977.

Source: Ministry of Health and Social Affairs, The Republic of Korea,
Yearbook of Health and Social Statistics, 1983.
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TABLE 1.5

Number of Beds and Physicians Registered

Beds Physicians
Year ._--------------------------- -----------------------------

Number Growth Rate Number Growth Rate
(%) (%)

1971 16,207
1972 16,991 4.8
1973 16,982 0.0
1974 15,722 -7.4
1975 16,800 6.9
1976 45,044 17,848 6.2
1977 54,259 20.5 18,913 6.0
1978 58,047 7.0 20,079 6.2
1979 61,552 6.0 21,279 6.0
1980 65,041 5.7 22,564 6.0
1981 65,255 0.3 23,742 5.2
1982 69,063 5.8 25,097 5.7

Average Rate(77-82) 9.8 5.9

Source: Ministry of Health and Social Affairs, the Republic of Korea,
Yearbook of Health and Social Statistics, 1981 &1983.
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the consumption of medical care services of the insured has grown

remarkably at average annual growth rates of 89.3 percent and 141.2

percent respectively in inpatient and outpatient cares during

1977-1982 as shown in Table 1.4, while the number of insured and their

dependents grew on average 36.5 percent on an annual basis. When

compared to the growth rate in the supply of medical services measured

in terms of the number of beds as well as in the number of physicians

(Table 1.5), the growth of medical services on the demand side for the

insured has been remarkable. Even though the existing statistical

data may not be precise, the dramatic increases in medical services

since 1971 (13.9 percent in inpatient and 19.1 percent in outpatient

on the annual basis) in contrast with the previous five-year

period(S.l percent in inpatient and 9.6 percent in outpatient on the

annual basis), may largely be explained by the implementation of

medical insurance system.

The increased demand for medical care services due to the

introduction of insurance policy can also be found when the

utilization of medical care services is compared between the insured
.

and the uninsured using cross-section data. A national household

survey which was conducted by Korea Institute for Population and

Health (KIPH) in 1983 indicates that the insured consume more medical

care services than the uninsured as shown in Table 1.6. In case of

outpatient care, the insured showed 134.3 percent more visit days than

the uninsured during the survey period. The bed days of inpatient-for

the insured were 42.9 percent greater than those for the uninsured

9



TABLE 1.6

Comparison of Medical Care Services Utilization
during 15 Days Surveyed in 1983 (unit: number of days)*

Classification Outpatient Care Inpatient care
( in vis it days) (in bed days)

Uninsured(1,586)** 0.73 0.14
Insured(l ,221) 1.71 0.20

Medicare( 169 ) 0.80 0.12
Others ( 73) 1.60 0.18

Average 1.15 0.16
Tota1(3,049 )

* The survey was conducted during November 1983.
**The number in the parenthesis is the sample size.

Source: Korea Institute for Population and Health,
Medical Care Expenditure Survey, November 1983
(unpublished) •
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during the same period.

As the above statistics indicate, the medical insurance scheme

in Korea may be considered to have been successful in improving

accessibil ity to medical care for the insured. Nevertheless, drastic

increase in demand bas ica lly caused by medical insurance,

unaccompanied by a corresponding increase in the supply (or an

improvement in the efficiency of medical care services) will push up

the price of medical care services. Furthermore, the government

controls a fee-for-medical services of the insured by setting the

guidel ine, wh ile leaving the uninsured to face two alternatives or

some combinations thereof; one is to endure the increased price, and

the other is to reduce their demand, As we observe in Table 1.7, the

self-employed have lower income compared with employees, and further

they are mostly uninsured, which means that they are facing more

serious financial burdens. When we directly compare the household

income between the insured and the uninsured in Table 1.8, by using

the same survey data, we find that the uninsured have lower income.

Also the above survey data indicate that the uninsured have lower

education level in Table 1.9. When we consider the fact that the

education level is very highly associated with the income level, the

uninsured have relatively bad situation in improving their income

compared to the insured. Furthermore, since members of th is social

group are excluded from the health insurence pl an, they have

difficulties in maintaining good health. When we consider the fact

that the purpose of social insurance is to provide the people with

11



TABLE 1.7

Monthly Income of Household Head by Employment Status
(unit: won*, as of 1980)

Area Employer Self-employed Employee

Urban Area 512,667 252,500 262,000
3 Metropo1itan 549,166 271,167 275,500
Other cities 436,833 216,083 234,750

Rural Area 327,167 174,250 199,167

Average 475,667 229,583 246,250

* About 800 won is equivalent to US $ 1.
Source: Economic Planning Board, the Republic of Korea, Soc~a1 Indi

cators in Korea, 1981.

TABLE 1.8

Comparison of Monthly Household Income by Survey. Data
(percent distribution in parenthesis)

Income (won) Uninsured Insured Medicare Others Total

- 150,000 373 117 99 8 597
(26.4 ) (10.2 ) (74.4 ) (12.1) (21.6)

- 200,000 361 202 28 12 603
(25.5 ) (17.7 ) (21.1 ) (21.1) (18.2)

- 300,000 394 322 5 15 736
(27 .9) (28.2 ) ( 3.8) (22.7) (26.7)

- 400,000 146 247 0 13 396
(10.3 ) (20.7 ) ( 0.0) (19.7) (14.4)

- 500,000 66 141 0 8 215
( 4.7) (12.3 ) ( 0.0) (12.1 ) ( 7.8)

500,000 + 74 124 1 10 209
( 5.2) (10.9 ) ( 0.8) (15.2 ) ( 7.6)

Total 1,414 1,143 133 66 2,756

*Excluded no answer cases.
Source: Same as Table 1.6.
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TABLE 1.9

Comparison of Household Head's Education Level
(percent distribution in parenthesis)

Education Uninsured Insured Medicare Others Total

No School 188 63 59 3 313
(11.9 ) ( 5.2) (34.9 ) ( 4.1) (10.3)

Primary 458 221 61 7 757
Schoo1 (28.9) (18.1) (36.1) (23.3) (24.8)

Middle 383 230 33 19 666
School (24.2) (18.8 ) (19.5 ) (26.0) (21.8 )

High 451 444 16 21 932
School (28.4) (36.4 ) ( 9.5) (28.8) (30.6 )

College or 105 263 0 13 381
more ( 6.6) (21.5 ) ( 0.0) (17 .8) (12.5 )

Total 1,586 1,221 169 73 3,049

Source: . Same as Table 1.6.
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adequate accessibility to medical care through pooling resource and

spreading risk, the uninsured have turned out to be unequally and

unfairly treated.

Apart from the above problem of inequality, it is further

disputable whether the benefits from insurance programs are equa lly

distributed among the insured. The government has intended to improve

accessibility, primarily of the low income group, to medical care

through premium payment methods in which premium is set

institutiona lly at the fixed proportion of the insured I s wages and

salaries. However, it is questionable whether this policy objective

of the government has been effectively attained through the adoption

of medical insurance system. Superficially, the premium payment

method seems to favor the low income group. The low income group pays

smaller amount of premiums compared to those in high income group, and

thus th is method is thought to have an equity on the consumption of

medical care services. But, because benefits of medical insurance

result from the increased consumption of medical care, it is difficult

to conclude that the premium payment is favorable to low income group

without analyzing the demand behavior of the insured.

Furthermore, the current tax law provides that a tax payer is

given the deduction of total amount of his medical insurance premium

payments from taxable income. The tax deduction for the paid premiums

would thus be ~~re favorable to the high income group than to the low

income group due to the progressive characteristics of the tax

structure.
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The inequality between the insured and the uninsured is

self-evident. A fee-for-medical care services for the insured is set

by the government guideline, while the uninsured pay a fee at the

market price, and the insured have tax subsidy from premium payment

while the uninsured have no benefits. However, the inequality among

the insured is questionable without analyzing the demand pattern.

Hence, the research problem lies in investigating of equitable

utilization among the insured which comes from the medical insurance

system.

c. Objectives and Scope of the Study

Since in the planning stage of the medical insurance system, for

the government of Korea did not have enough information about the

demand behavior for the medical care services, the government presumed

that the premium payment contributes to equitable utilization among

the different income groups. Therefore the government has compensated

the high premium payer by means of tax deduction.

This policy goal of the government will be analyzed in this

study based upon the analysis of demand behavior of the insured.

Therefore the purposes of this study are twofold: (l) to examine the

demand behavior for the medical care services of the insured using the

medical insurance claims and premium data in Seoul City area, and (2)

to investigate the equity aspect of medical care utilization among the

insured based upon demand analysis.
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In the demand ana lysis for medical care, we will investigate the

major determinants of medical care utilization and the price and

income elasticities of demand for medical care services. The price

elasticity will indicate the price down effect of the introduction of

medica1 insurance system. Especially, the estimation of income

elasticity would ascertain how the medical cost has been burdensome on

each income group, and how the medical insurance has been effective

in promoting the accessibil ity to medical care.

In the second stage of analysis, we will explore the equity

prob lem wh ich resulted from the introduction of medical insurance

system. This problem can be answered from the analysis of the

insurance benefits wh ich come from the medical care uti 1ization and

tax deduction on the premium payment. The premium payment of medical

insurance pools resources and spreads risk. The utilization of

medical care services means consumption of the pooled resources of

premium payments. If the insured who pay low premium consume more of

the pooled premium than they contribute to it, they get distributional

benefits from premium payments. It will bring about more equitable

utilization of medical care services due to the medical insurance. If

the insured who pay low premium consume less of the pooled premium

than they contribute to it, the insurance system would aggravate the

inequality among the income groups.

Based upon the above analyses, we will draw several implied

policy appraisals toward a more equitable premium payment method and

coinsurance system.
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This study consists of six chapters. Chapter II will present

. the survey of literature relevant to this study. In this chapter, we

will overview three general approaches related to the demand analysis

for medical care services and discuss the advantages and disadvantages

of the data that were used in the previous studies. Chapter III wi11

describe the data and sample for this study, provide our analytical

framework and empirical model, and discuss the estimation problems.

Chapter IV will present our empirical results on the demand equation.

As for the estimation procedures, we will employ three kinds of

different methodologies: ordinary least squares estimation, Tobit

analysis, and two-stage least squares estimation. Chapter V wi11

analyze the equity aspect of Korea's medical insurance system in terms

of medical care utilization. Chapter VI will summarize the major

findings, discuss the limitations of the study and policy

implications, and conclude the study.

17



CHAPTER II

REVIEW OF LITERATURE

A. Three Approaches of Medical Care Demand Theory

The studies on the demand for medical care can be classified

into three categories: the traditional Marsha11ian demand theory

approach, the househo1 d production function approach, and the hedon ic

approach.

The interests of the traditional theory are focused on the

estimation of price (or insurance) and income elasticities of demand

for medical care. The household production function approach adds

time price (travel and waiting time) elasticity, and the hedonic

approach emphasizes analysis of quality of services demanded as well

as the effect of income and price on the demand for medical care

services. The functional forms and data set used in each approach are

summarized in Tables 2.1 and 2.2.

1. Traditional Approach

Rosenthal (1970) estimated the price elasticity of demand for

inpatient care using a sample of medical records and financial

information from 68 hospitals in New England in 1962. In his study,

he used two kinds of price variables: the proportion of actual cash

payment to total bill and average reom charge. He found that the
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TABLE 2.1
Traditional Approach of Medical Care Demand Analysis

-'
\0

Author(s)

Rosenthal
(1970)

Anderson and
Benham

(1970)

Davis and
Russell

(1972)

Rossett and
Huang

(1973 )

Dependent Variables
(Statistical Model)

Length of Stay
(Log-linear)

Physician Expenditures,
Physician Use, Dental
Expenditures
(Linear)

Outpatient Visits
per Population,
Admission Rate,
Mean Length of Stay
(Log-Linear)

Expenditures for
Hospitalization and
Physician Visits
(Tobit)

Independent Variables

Clash Payment to Total Bills,
Average Room Charge

Family Income, Quality
Price (Premium Cost),
Illness Level,
Preventive Care,
Demographic Factors

Per capita Income, Price,
Extent of Insur3nce Cover
age, Hospital Occupancy
Rate, Primary Care, Ratio
of Specialists, Age,
In-Migration Ratio

Income,
Out-of-Pocket Price

Data Description

Medical Records and Financial
Information of 15,685 Admis
sion Cases from 65 Hospital in
New England in 1962

2,369 Families from the National
Survey conducted by Center for
Health Administration Studies
and the National Opinion Re
search Center at the Univ. of
Chicago in 1964

Aggregated Cross-section Data
of 48 States in 1969 from the
1970 Guide Issue of Hospitals

10,889 Households from 1960
Survey of Consumer Expendi
ture by the Bureau of Labor
Statistics



TABLE 2.1
(continued)

Traditional Approach of Medical Care Demand Analysis

Author(s)

Scitovsky and
Snyder

(1972 )

Dependent Variables Independent Variables
(Statistical Model)

Physician Visits, Age, Sex, Occupation
Physician Expenses,
Ancillary Services,
Ancillary Expenses
(Descriptive Statistics)

Data Description

Palo Alto Group Uealth Plan Data
from Experimental Study by Stan
ford University on Its Employees
and Their Dependents since 1965

N
o

Phelps and
Newhouse

(1972 )

Same as in Scitovsky
and Snyder
(Li near)

Coinsurance, Occupation,
Demographic Factors,
Distance

Same as in Scitovsky and Snyder

Scitovsky and
McCall

(1977)

Same as in Scitovsky Age, Sex, Occupation
and Snyder
(Descriptive Statistics)

Same as in Scitovsky and Snyder

Fuchs and Kramer* Outpatient Visits per
(1972) capita

(Log-linear Simulta
neous Equations)

Income, Price, Number
of Physician, Insurance
Benefits, Hospital Beds

Aggregated Cross-section Data
of 33 states in 1966

*Fuchs and Kralner used four structural equations and two identity equations. Among the six equations,
the quantity demanded equation is presented in this Table.



proportion of actual cash payment to total bills did not provide a

strong expl anation for the variation observed in the length of stay,

while there was significant price elasticity with respect to the

average room charge (positive to -0.7 in different surgical

categories) •

Anderson and Benham (1970) focused on measuring and assessing

the importance of some factors which may influence the relationship

between family medical care consumption (with regard to outpatient

care and dental care) and family income. Thus they measured income

elasticities of demand under the various models using 2,369 families

from the National Survey. Th~y classified the income variable into

permanent and observed income, and adopted three dependent variables:

family expenditures on physician use (excluding ho~pitalized

inpatients), physician use (number of visits), and dental

expenditures. Their estimation showed that the observed income

elasticities were 0.41 and 0.83 respectively in physician expenditures

and dental expenditures, and the permanent income elasticities were

0.63 and 1.24 respectively in physician expenditures and dental

expenditures. They found that the introduction of price, quality,

demographic characteristics and preventive care into the demand

equation reduced income elasticities for both of physician

expenditures and dental expenditures.

Davis and Russell (1972) used aggregated cross-section data for

48 states on outpatient visits in non-governmental, non-profit

hospitals in 1969, to estimate own price elasticities as well as cross
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elasticities between outpatient and inpatient care. The substitution

of outpatient care for inpatient care was captured in the model by two

variab1es: the price of inpatient hospital care and the hospital

occupancy rate. They also included migration variable in the model on

the hypothes is that recent migrants would be less 1ike1y to have a

family doctor and would natura lly turn to a hospital outpatient

department for care. They found that outpatient price elasticity was

-1.0 and inpatient price elasticity with respect to admission rate was

-0.32 and to length of stays was -0.46. They also found that a 10

percent increase in the price of outpatient care would lead to a 2.5

percent increase in hasp ita1 admiss ions. But they did not find any

evidence for the effect of "in-migration on the medical care

utilization.

The effects of health insurance on the demand for medical care

had not been examined until the studies of Rosett and Huang (l973),

Scitovsky and Snyder (1972), Phelps and Newhouse (1972), and Scitovsky

and McCall (1977). Rosett and Huang used individual cross-section

data from the 1960 Survey of Consumer Expenditure to estimate the

effect of medical insurance on the demand for medical care (including

a 11 outpatient and inpatient cares). Perhaps the highest price

elasticities of medical care expenditures reported in the 1iterature

are those of Rosett and Huang, with a price elasticity of around -0.35

at a 0.2 coinsurance rate (patient pays 20 percent of total bills),

and -1.5 at a 0.8 coinsurance rate(patient pays 80 percent of total

bills). The income elasticities ranged from 0.25 to 0.45 as income
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decreased: from $4,000 to $1,000. The other three studies used the

same experimental data from a Group Health Plan that was offered since

December 1965 by Stanford University to all its employees who worked

at least 50 percent (of full) time. These three studies compared

demand by a group of individuals before(under the full coverage

insurance) and after the introduction of a 25 percent coinsurance and

found that it led to a substantial decline in the demand for physician

services within a year. The number of all physician services per

capita went down by 24.1 percent and per capita cost went down by 23.8

percent due to the introduction of a 25 percent coinsurance in the

study of Scitovsky and Snyder. Phelps and Newhouse also showed a

similar result indicating that the introduction of a 25 percent

coinsurance reduced the demand for physician services by 32 percent

and that for ancillary services by 13 percent. Scitovsky and McCall

reconfirmed the same effect of coinsurance on the demand for medical

care four years later.

Fuchs and Kramer (1972) used a simultaneous equation system to

analyze the determinants of expenditures for phys ician services

concerning the demand for and supply of medical care services. In

demand equation, they used supply factors such as hospital bed supply

and physician supply in addition to price and income variables. They

also included insurance benefit as institutional var iable. The fact

that the market for medical care services is characterized by a high

degree of consumer ignorance concerning the need for services and the

central role of the physician as an authoritative adviser regarding
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its use is an important reason to include supply factor in the demand

equation. The data used by them were the aggregated state

cross-section data. They found that supply of physician had

significant role in the demand function. It was sufficient

explanation that supplier induced the demand for medical care

services. Their estimation showed that the price elasticities of

demand for physician services were below -0.36, and income

elasticities were less than 0.57.

This traditional approach is very useful in the measurement and

prediction of the medical insurance effects on the demand for medical

care services. All of the above studies suggest that the introduction

of coinsurance reduce the demand for medical care services. According

to Anderson and Benham, the expansion of insurance coverage apparently

results in a drastic increase in the demand for medical care

especially for low income group, and the decline in the out-of-pocket

price diminishes the role of income as an important determinant of the

consumption of medical care. Rosenthal, and Anderson and Benham

reconmended that the analysis should be conducted by medical service

categories, since medical care services are heterogeneous.

2. Household Production Function Approach

Phelps and Newhouse (1974) measured the effect of insurance on

the demand for medical care services using the household production

function approach. Phelps and Newhouse used several data sources to
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TABLE 2.2

Household Production and Uedonic Approaches of Medical Care Demand Analysis

Author(s) Dependent Variable(s) Independent Variables Data Description
(Statistical Model)

Phelps and Total Medical Expenditures, Coinsurance Rate, Data of Premiums Charged by Four
Newhouse Physician Services, Distance Insurance Companies GHP Data by

(1974) Hospital Services, Time Trend Stanford University (same as in
Prescription Drugs, Dental Scitovsky and Snyder in Table
Services, Aggregation across 2.1), Blue Cross in Conn.
Services Hospf ta 1 Studv , Roches ter Hea lth
(linear) Service Data, British National.

Ilea lth Services Time Series Data
N
01

Acton Physician Visits, Income, Cross-section Data of 1,500
(1976) Days of Hospitalization Time Price (Wating and Households in Brooklyn, New

(Linear and Tobit Analysis) Travel), Demographic York, conducted by the National
Variables, Education, Opinion Research Center in 1968
Family Size

Holtman and Dental Visits Income, Price, Cross-section Data of 923
. Olsen (Linear and Log-linear) Time Price, Households in New York and

(1976 ) Education Pennsylvania during 1971-1972



TABLE 2.2
(continued)

Household Production and Hedonic Approaches of Medical Care Demand Analysis

Nt
0'1

Author(s)

Manning and
Phelps

(1979)

Sindelar
(1982)

Acton*
(1975)

Dependent Variable(s)
(Statistical Model)

Dental Visits
(Linear and Tobit
Analysis

Expenditures on Doctor's
Care, Days in
Hospitalization
(Linear and Probit
Analysis)

Outpatient Visits,
Private Physician Visits,
Days in Hospitalization,
Distance
(Simultaneous Equations
System)

Independent Variables

Price, Income, Travel
Distance, Health Condition,
Demographic Variables

Opportunity Costs of Time,
Home Provision of Care,
Externalities to the
Wife's use of Care,
Expected Caused Losses of
Health

Time Price,
Income and Assets,
Education, Age

Data Description

7,775 Households from National
Survey in 1971 by the National
Opinion Research Center at the
University of Chicago

One-Year Retrospective Survey
of 1,550 Households in Dayton,
Ohio, from the Social Science
Experiment; The Health Insur
ance Study, in 1973-1974

Survey of 2,600 Users of the
Outpatient Departments of
New York City Municipal
Hospitals in 1965

*Endogenous variables are presented in dependent variable and exogenous variables in independent
variables.



TABLE 2.2
(continued)

Household Production and Hedonic Approaches of Medical Care DenJand Analysis

N
'!

Author(s)

Fedlstein, M.**
(1977)

Goldman and
Grossman***

(1978)

Dependent Variable(s)
(Statistical Model)

Hospital Admission Rate,
Length of Stay per
Admission,
(Simultaneous Equations
System)

Number of Visits,
Quality
(Simultaneous Equations
System)

Independent Variables

Price per Patient day,
Quality Variables,
Extent of Insurance,
Demographic Variables,
Time Price

Income,
Quality Adjusted Price,
Travel Cost,
Demographic Variables

Data Description

Cross-section Data of Time
Series for Individual States
during 1958-1973

Longitudinal and Cross
Sectional Survey during 21
Months in 1965-1966, from
Mindlin-Densen(MD) Study;
Medical Care of Infants and
Preschool Children

**AnJong 15 structural equations, two demand equations are presented in the table.

***Two structural equations are estimated in hedonic approach in their analysis.



estimate the effect of coinsurance and to compare the results with the

other studies. The data used by them are insurance premium charged by

four insurance companies, a Group Health Plan data from Stanford

University (same as in Scitovsky and Snyder), Student Health Services

data of the University of Rochester, etc.. They argued that the money

price elasticities were sme ller than those of Scitovsky and Snyder,

but the price elasticities (money plus time price) were larger. They

concluded that the higher the coinsurance rate were, the higher the

price elasticities. Services with a relatively high time price

(especially in physician office visits) exhibited relatively low

coverage (price) elasticity. Therefore coinsurance affects the demand

for medical care in a systematic fashion depending upon the time price

of the services.

Acton (l976) replaced money price with time price and divided

income variable into earned and non-earned income. He estimated the

time price (waiting and travel time) elasticities and income

elasticities by using Tobit analysis. The data used to estimate the

model were taken from two household surveys conducted in New York City

by the National Opinion Research Center in 1968. The results of this

study suggested that the elasticities of time price (-0.2S to -1.0)

were higher than those of traditional money price elasticities,

whereas the income elasticities were smaller than those of traditional

analyses. These findings suggested that national health policy had to

consider the supply of medical facilities to shorten travel and

waiting time if it is the policy to increase the demand for medical
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care services.

Holtman and Olsen (l976) used a time variable as well as price
"

and other traditional variables. By using household survey data from

New York and Pennsylvania in 1971 and 1972, they estimated the price,

time, and income elasticities in the demand for dental hygiene. The

estimated money price elasticities alone were smaller than those of

the traditional approach, but the price elasticities that included

money and time prices were 1arger than those of traditional approach.

The results of this study were that the lower income ~lass appeared to

be more sensitive to money pr ice and waiting time, thus reduction in

waiting time might be at least as important as price reduction in

increasing the demand for medical care of the poor patients.

Manning and Phelps (1979) also showed that the introduction of a

coinsurance rate reduced the demand for dental care, using the 1970

National Cross-section Survey data. They compared the demand between

the insured and the uninsured, and the high and the low income

groups. They concluded that with full coverage, the predicted number

of visits was over twice as high as for adults with no dcnta1

'insurance coverage. The price elasticities in the insured group and

in the high income group were higher than those of the uninsured group

and the low income group respectively.

Sindelar (l982) empirically tested the hypothesis that women

used more medical care than men, by using a one-year retrospective

survey data of 1,550 famil ies that were randomly selected in 1973-74

from Dayton, Ohio, for a social experiment entitled the "Heal th
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Insurance Study". The results showed that differences in opportunity

cost of time did not account for women I s greater uti 1ization of

medica1 care, but marital status and spouse I s labor participation were

important variables in the explanation of the utilization. Men

generally use less medical care if they have spouse present,

regardless of the labor force participation of the spouse. In

contrast, women use more medical care services.

Acton (1975) adopted four structure equations in a simultaneous

equation system to explain the demand behavior. Nonmonetary factors

are expected to assume an increasingly important role in determining

the demand for medical care as the out-of-pocket money price falls.

Four endogenous variables used by him were outpatient department

visits, private physician visits, days in hospitalization, and

distance to outpatient department, which were avilable from the Survey

data on the outpatient department users. His results showed that

price elasticity of outpatient visit was -0.14, and earned and

non-earned income elasticities were all estimated at 0.04. He also

found that hospitalizations appeared to be significant technical

compliments to outpatient department visits with an elasticity of 0.47

and clinic and private physician visits were also compliments to

hospitalization, with elasticities of around 0.14 and 0.10,

respectively.

Feldstein (1977) used a simultaneous equation model to explain

the cause of the rising cost of medical services. According to him,

the rising cost of hospital care reflects the rapid change in the
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quality, which is primarily due to the increased demand caused by the

growth of insurance. He analyzed a cross-section of time series for

the individual states from 1958 through 1973 fitting 15 structural

equations. He concluded that a 10 percent increase of insurance

(defined as inverse of coinsurance rate) raised the price of services

0.72 percent in the first one year and 81.0 percent in the long run of

15 years.

The household production function approach has an advantage over

the other approaches in estimating time price elasticities. Therefore

in the free-fee-system of insurance the price elasticities can be

replaced by time price elasticities. The introduction of time price

is . important because not only the earned income but also the

consumption of medical care is closely associated with time

consumpt ion.

3. Hedonic Approach

Empirica1 studies on the demand for medical care have rarely

employed the hedonic approach. When the quality of a good varies,

quantity in physical units may be a very misleading measure of total

consumption. This point has long been recognized in the literature on

hedonic price functions and has served as the rationale for estimation

of the quality of automobiles and houses based on the imputed value of

these goods (Goldman and Grossman 1978). The fact that differences in

qua1ity are a distinguishing feature of the market for phys ieian
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services is the theoretical background of this approach for medical

care demand analysis.

This approach assumes that utility is the function of q. ,city

(v), quality (q) and other goods (z}, Price and expenditures are

given as the function of quality (q) wh ich is hedonic price function.

They are represented as follows:

U = U ( v, q, z )
"-

P = pq , where p = quality adjusted price of one unit of vq.

Full time constraints are used to derive demand function. The shadow

prices of quantity and quality are defined from the first order

conditions. Based on the above framework, the structural demand

functions for .quantity and quality are derived. The shadow prices of

quantity and qual ity are used as endogenous variables in the

structural demand function, and thus the framework also contains the

reduced form demand functions. Go 1dman and Grossman (1978) adopted

this approach to estimate the demand for pediatric care using a

longitudinal and cross-section survey covering 21 months in the period

1965-66. Their econometric model was as follows:
"-

VISIT = f p, income, travel cost, demographic variables)

QUALITY=f ( same as the above )

The findings of second stage of two stage least squares

estimation suggested that the income el asticity for quantity (1.32)

was larger than that of quality (0.16), and the price elasticity of

demand for quantity (-0.16) was smaller than that for quality (-0.09)

in terms of uncompensated price. They concluded that as income and
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quality-adjusted price rose, the ratio of quality to quantity fell.

In addition, they suggested that the ratio of quality to quantity

tended to increase as the fixed cost of a visit rose.

This study can be applied in the choice of policies whether we

choose the national health insurance or direct cash subsidy to

increase the utilization of medical care services. Since the findings

indicate that the number of visits are very sensitive to income, it

might be more efficient to increase the visits by means' of the direct

cash subsidies rather than by means of national health insurance. On

the other hand national, health insurance policy that pays a fixed

percentage of the fee of a visit would lower the quality-adjusted

price and cause a substitution of quality for quantity.

B. Discussion on Available Data

Feldstein, M. (1974), Newhouse, Phelps and r~arquis (1980), and

Newhouse (1981) discussed the advantages and problems of available

data for the analysis of the demand for medical care. Data generally

found in the literature could be classified into four categories:

insurance claims or premium data, natural experimental data,

individua1 household cross-section data, and aggregated cross-section

data.

1. Insurance Claims or Premium Data
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These data have a number of strengths. They are usually

staightforward to specifY the variable in price, because one can

examine a well-defined change in coinsurance or deductible rates,

which can be easily applied to the estimation of the response of

demand to variation in utilization occurs for a small group in the

market, thus the estimation from these data can be fairly taken to

represent demand elasticities.

The disadvantages of these sorts of data are as follows; First,

they contain very little information about the characteristics of the

insured, and no information at all about services that are not covered

by the insurance policy. Second, using these data in estimating the

effects of deductible, we must first know the (probabil ity) density

function of demand, wh ich is hard to obtain in practice. Th ird,

individuals (or providers) may not claim reimbursement for all

services actually used because of transaction costs incurred in filing

a claim. This may cause biased estimation of demand elasticities.

2. Experimental Data

Advantages of using these data are as follows; First, the price

variable is directly specified. Second, the same group of individuals

can be consistently compared before and after a change in insurance

policy so that the self-selection problem may not arise. Third,

sufficient information about individual characteristics are

available. Fourth, they permit us to compare whose demand are more
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affected by the introduction of insurance.

These data are used to examine the sole effect of price change.

However the change of demand may also have resulted from change in

price and other factors. The inability to take into account other

factors' effects is one of the disadvantages of using these data.

3. Individual Household Cross-Section Data

Individual household cross-section data contain information on

the un insured as well as the insured such as demograph ic

characteristics, and detaf led data on health insurance pol icies. And

these data have another advantage that they include the much larger

sample size typically available in surveys so that variance of

coefficients can be reduced (Acton 1975). However, the cross-section

data have the problem of specification of the price variable. Health

insurance policies frequently contain deductibles, coinsurance,

internal limits on utilization, or fee-schedule limits for provider

payments. Provisions frequently differ for different medical care

services. As a result, the price schedule of medical care is

multi-dimensional and non-linear. Another disadvantages of survey

data in general are that it relies on recall by the individual. This

frequently leads to an under-reporting of some variables, particularly

medical utilization and income (Acton 1975).

4. Aggregated Cross-Section Data
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These data can avoid the multi-dimensionality and non-linearity

of price. But these data have another misspecification problem in

price variable if services vary in accordance with the insurance

coverage. In that cases, theory permits such aggregation only when

relative price is constant. Another problem of aggregated data is

aggregation bias or instab i 1ity. Fina lly the aggregation of

cross-section data wi11 reduce the information on important

demographic characteristics of the consumers.

36



CHAPTER III

THEORETICAL AND EMPIRICAL FRAMEWORK

OF DEMAND ANALYSIS FOR MEDICAL CARE SERVICES

A. Data and Sample

Among the four types of cross-section data that were discussed

in the previous chapter, only two are available for the analysis of

demand for medical care in Korea: insurance claims and premium data

(henceforth, premium data), and household survey cross-section data.

Since 1977; household interview surveys on the utilization of medical

care services have been conducted several times in Korea. Some

important nation-wide surveys have been conducted by the Korea

Institute for Population and Health (KIPH) in 1981, 1982, and 1983.

Except for the 1983 survey, the surveys are mainly focused on

morbidity rates and the need for medical care, and thus they do not

provide appropriate information on insurance and household income.

Although the 1983 survey focused on medical care expenditures, it

does not contain adequate information about insurance premium payment.

Therefore this study does not use the household survey data.

Data used in this analysis are the insurance claims and premium

data. The advantage of these data is that we can obtain accurate

information about expenditures on medical care, number .of visits or

bed days , number of episodes of particular illness, amount of

premium payment, and earned income of the insured that could not be
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satisfactorily obtained by a survey questionnaire. However, these

data do not provide information about education level, travel time and

waiting time, and non-earned income. Because premium data are used,

the traditional demand approach is preferable.

The information that can be obtained from the premium data is as

follows:

1. total medical expenditures of household,

2. total medical expenditures of insurance company,

3. kind of disease/illness,

4. number of visits for outpatient care,

5. length of stay in hospital,

6. number of episodes,

7. amount of premium payment,

8. monthly wag~ or salary of the insured,

9. family size (number of family members),

10. age and sex of family members,

11. period for which the household is covered by the insurance.

From the above we can derive the following information.

1. severity of disease/illness,

2. amount of tax deduction on premium payment.

The data collected are based upon files of insurance companies

during January to March 1983. We limited the sample area to Seoul

City. Government employees and school teachers insurance (henceforth,

government insurance) has only one insurance company that has compiled

all the premium data into computer tapes. We copied the data file
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from Korean Me~ica1 Insurance Corporation1s original tapes. But Class

I insurance has 79 societies in Seoul, of \'1hich \'1e randomly selected

11 medical insurance societies. As shown in Table 3.1, sample size of

the government insurance is 2,144 insured househo1 ds which correspond

to 0.61 percent of total 353,427 insured households. Sample size of

Class I insurance is 4,208 households which is 0.26 percent of total

1,615,000. The different sanpl f ng ratio between the t\'10 insurance

categories does not raise problems, since all of the analysis will be

conducted separately.

TABLE 3.1

SaJ:1p1e Size and Sampling Fraction

Government Class I
insurance insurance

Total insured
in Seoul City 353,427 1,615,000

Sampled insured 2,144 4,208

Sampling ratio(%) 0.61 0.26

* analytical unit is insured household.
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B. Basic Model of Demand Function

The primary objective of the study is to ana lyze the demand for

medical care services among the insured households. To meet this

objective, the first task is to der ive the demand function for medical

care. The study follows the traditional neo-classical demand

approach. The basic model is well known. Assume a two goods utility

function: medical care services, M, and a composite, X, for all

other goods and services. The model can be simply represented as

follows;

Maximize

Subject to

where

u = U (M, X)

YO = PmM + PxX,

U=utility,

M =medical care services,

(1)

(2 )

(3 )

X = all oth er goods and serv ices,

YD = disposable income,

Pm =out-of-pocket price per unit of medical

care services,

Px = price per unit of X.

r~aximization of (l) subject to (2) gives the equilibrium

conditi ons.

U = ~.pm m
U = AP

X x
YO = PmM + PxX

where Um and Ux are partial derivatives of the
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utility function with respect to medical care and all other

goods and services, and A is a Lagrangean multiplier (or

marginal utility of each good divided by its price).

From equation (3), we can obtain the demand function for medical

care services as equation (4).

M = M (Pm' Px' YO) (4)

In equation (4), we assume, for the cross-section analysis, that

the price of X, Px' is constant, since it is not possible to

measure price variable from the available data used in this study.

Thus equation (4) can be easily converted into estimation form by

dropping Px and adding other factors such as demographic variables.

c. Empirical Specification of Demand Function

1. Model Specification

The cross-section data have difficulty in measurement of the

price elasticity, since the data relate to one moment of time.

Nevertheless, these data have advantage in estimating the income

elasticity in the demand function. The estimated coefficient reflects

the long-run behavior of the consumer (Phlips 1983, pp. 102-121).

On the other hand, the time-series data have advantage in

measuring the habit change and in estimating price elasticity (Lama

1982). But these data have difficulty in obtaining statistically

significant estimates of both price and income elasticities, since

41



income and price tend to move together over time (Phlips 1983, pp,

102-121). The estimated coefficient reflects the short-run behavior.

In the analysis of demand for medical care, the cross-section

data are universally used, even though they have difficulty in

specifing the price variable. The reasons why the medical care demand

models prefer to use the cross-section data are as follows: (1)

medical insurance adopts coinsurance or deductible and thus one can

estimate the response of demand to variation in coinsurance and and

deductible rate, (2) the cross-section data are applied to analyze the

behavior of patients.

However, in medical care demand models, the supply (stock) of

physicians and the change of medical technology are important factors

in measuring demand. In the time-series models, these factors can be

easily taken into account in the demand function as shown in the model

of Fuchs and Kramer (1972).

But we do not consider the supply of physicians and change of

medical technology in this study. As we have already seen in Tables

1.4 and 1.5, the demand for medical care services in Korea is

explosively increasing, while the supply of physicians and beds are

stagnant. Generally, in cross-section analysis we assume that the

supply is fixed. Our data in Tables 1.4 and 1.5 support the

assumption of cross-section model. In this respect, we employ

cross-section model for estimation of demand function.

Under the cross-section model J the demand function for medical

care services will be estimated using three different methodologies:
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And the

(1) ordinary least squares (OLS), (2) Tobit analysis, and (3)

two-stage least squares estimation (2SLS). The reasons why the

estimation of demand function wi 11 be conducted by several ways are

discussed in the section 0 of this chapter. Estimation will be

concentrated on outpatient care. Since our sample includes a very

limited number of cases of hospitalization during the given period, an

adequate ana lysis of inpatient care is mean ing1ess.

estimation unit is the insured households.

The estimation equation for OLS and Tobit analysis is as follow:

VISIT = aO+ a1PRICE + a2YD + a3FEMALE1 + a4FE~mLE2

+ aSAGED + a6CHILD + a7FSIZE + aSOUR + agHAGE

+ a10HSEX + a11SEVERITY, (5)

where VISIT =number of visits for outpatient care,

PRICE =average price per visit,

YO =disposable earned income of the insured,

FEMALE1 =the ratio of females age 20 through 44 to

family size,

FEMALE2 =the ratio of females age less than 20 or over

than 44 to family size,

AGED = the ratio of the aged age 65 and over to family

size,

CHILD = the ratio of children age 4 and under to family

size,

FSIZE = number of family members,

OUR =duration of insurance policy taken year,
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HAGE =age of the insured,

HSEX =sex of the insured,

SEVERITY =degree of severity of illness.

In 2SLS, YO is regressed on the other independent variables in

the first stage and the estimated YO is used as the instrumental

variable in the second stage. In the first stage,

YO = f ( a11 other independent var iab1es

and in the second stage,

(6 )

,.
VISIT = bO + blPRICE + b2YO + b3FEMALEl + •••••

••••• + bllSEVERITY, (7)
...

where YO = predicted YO from the first stage regress ion.

2. Variable Specification and Behavioral Relationship

VISIT (number of visits for outpatient care)

The number of outpatient visits in the households of the insured

during the first quarter of 1983 is used as the dependent variable.

As explained in the previous chapter, extant literature has used

either the total expenditures for outpatient vis its or the number of

outpatient visits that measures the phisical units of utilization as

the dependent variable. Although expenditures provide a ready measure

for aggregating disparate services in the unit of household of the

insured, they have two potential disadvantages (Newhouse 1981).

First, if price does not reflect marginal cost, variation in
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expenditures has ambiguous welfare implications. Second, if the gross

price for a given medical services changes when insurance changes,

induced variation in expenditure does not closely correspond to

induced variation in real resource use •

. However, the number of visits also is not free from criticism

(Newhouse 1981). Although it appears to measure real resource use,

the number of visits can differ in the severity of disease or the

intensity of the services. Keeping these problems in mind, we adopt

the number of visits to physicians and hospitals as a dependent

quantity variable.

The number of visits in our data is very accurate, since

physicians and hospitals apply for payment by claiming the number of

visits of outpatient to medical insurance company. The dependent

variable of this study raises a problem of limited dependent

variable. Not all of the insured made physician or hospital visits

within the given period. Observations on demand are possible only if

the sampled family of the insured visited the physician or hospital.

This raises estimation problem in OLS, if the sample size is not

large. This problem will also be discussed in section D of this

chapter.

PRICE (average price per visit)

Average price per outpatient visit is implicitly defined by the

identity equation (8).
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EXPENDITURE =VISIT x PRICE (8 )

(9 )

So, price variable is derived from expenditure divided by the

number of visits. Although such a procedure has been successfully

used by others (Fuchs and Kramer 1972; Davis and Russell 1972;

Holtman and Olsen 1976), it is not above criticism (Holtman and Olsen

1976)•

First, one of problems in specification of price variable is

quality mix and case mix (i.e., intensity of services and severity of

disease are reflected in price). To the extent that higher quality is

obtained by going to the physician more often, our estimates will

reflect the proper elasticity. If, however, those who receive high

quality care do not visit the physician more often, but receive more

care of higher quality care per visit, our estimates will overestimate

the proper price elasticity of demand, because of the omission of the

quality variable, and vise versa. There is another way we can explain

this problem. Assume that the true model which accounts for

quality-intensity difference is equation (9).

1n QV = r 0 + r 11n P,
where Q =quality per visit,

V =number of visits,

P =P/Q quality-adjusted price.

The true model can then be written as equation (10)

In V =r 0 + r lln P - r 11n Q - 1n Q

=rO+r11np - (r , + 1) 1n Q

Suppose instead that we estimate equation (11).
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* *ln V ="o + rlln P (11)

From this equation, it appears that the omission of a quality variable

results in a biased estimation of the price elasticity, since r l is

negative and (r l+ 1) is not zero. We will return to this problem

when we discuss the empirical results.

The second problem is the correlation between the residuals and

price variable. This correlation could bias all regression

coefficients. To obtain consistent estimates for the parameters,

two-stage regress ion procedure is recommanded (Ho1tman and 01 sen

1976). This problem will be discussed also in the empirical results

in the next chapter.

As one would expect, if a consumer has maximized utility (such

that the second order conditions are satisfied), the own price effects

on medical care consumption are negative. The cross price effects can

not be measured in this study, since the premium data do not provide

information on price and quantity for other goods and services. Th is

study simply assumes that it wi11 keep the general restriction of

demand function: every demand equation must be homogeneous of degree

zero in income and price (Ph1ips 1983, p.34).

YO (disposable earned income of the insured)

Disposable earned income is calculated from the following

identity equation (12).

YO =monthly wage - monthly tax - monthly premium payment (12)
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Calculation of YO has measurment errors, since the calculation of tax

is overestimated. The amount of tax deduction depends upon family

size, household expenditures on chi1dren I s education, etc.. In th is

study, however, only family size and insurance premium payment are

taken into account in estimating the amount of tax deduction.

Therfore YO can have measurement errors. This problem can be

corrected in the next chapter using the instrumental variable

estimation.

Income has different roles in the demand for medical care.

Increase in income will, on the one hand, increase the demand for

medical care, while, on the other hand, it leads to a lower rate of

illness, and hence reduces demand for medical care (Heller 1982) •

Therefore the sign of relationship between income and quantity

demanded is determined by the interaction of these two forces.

YO in th is study is used in two ways; first, it is used as an

independent variable in OLS and Tobit analysis, and second it is

empo1yed as an endogenous variable in 2SLS. The reasons why we use

2SLS is that illness reduces a person IS income by causing the

disabil ity of a wage earner (Fe1 dstein, P. 1966). Therefore, we can

consider that VISIT and YD are simultaneously determined.

Another reason why we use 2SLS can be found in the permanent

income hypothesis. Usually the consumption is affected by the

permanent income or full income (earned income plus non-earned

income). In the household production function approach, full income

is introduced in the model. But in traditional approach, observed
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· income is usually utilized. The use of measured observed income

instead of permanent income would tend to cause a downward bias in the

estimation of income coefficients (Feldstein, P. 1966; Anderson and

Benham 1970). To offset this bias, three methods are introduced in

the literature. One is aggregation method to construct a measure of

permanent income. Benham and Benham (1975) employed this technique,

in which the individuals are classified into several categories

according to their education and age, and median family income of each

category is used as the permanent income for members of the

corresponding categories. This method is more applicable when we

analyze the aggregated data.

A second method can be found in the study by Rosett and Huang

(1973). They included the ratio of savings to income as an

independent variable, assuming this ratio to be highly correlated with

the transitory element of measured income.

A third approach to estimate permanent income is two-stage

instrumental variable analysis. By this approach we can measure

permanent income for each insured family. The technique of

instrumental variable analysis is the same as 2SLS. In this analysis,

we use two-stage instrumental variable method, since it is more

convenient to apply for the analysis of individual cross-section

data. The discussion on this method will be described in detail in

the next section.

DEMOGRAPHIC VARIABLES
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HSEX

AGED

CHILD

HAGE

FEMALEl = the ratio of females age 20 to 44 to family size.

FEMALE2 = the ratio of females age less than 20 or over than

44 to family size.

= the ratio of the aged age 65 and over to family size.

= the ratio of children age 4 and under to family size.

= age of the insured which is proxy of huosehold

head's age.

= sex of the insured which is proxy of household

head's sex (fema1e=1, ma1e=0).

These variables serve as proxy measurement of other conditions,

such as attitude and value about health and health care, family

resources, and perceived and objective i11ness--the most immediate

causes of medical care consumption (Anderson and Benham 1970). For

example, age and sex "are often used in the literature as 'substitutes'

for illness measures. Also age reflects the habit of consumer which

is very important factor in the behavior analysis of demand.

Age variables are classified into three categories in this

study. AGED stands for the proportion of old persons. This age group

are relatively less healthy, and experienced more disability

conditions than the other age group (Newman 1975). Wynand and Bernard

(l981b) found that the aged 65 and over spend more family health care

expenditures compared to other age group in the Netherlands. The only

study that compared the visits to physicians between the age group

under 65 and the age group 65 and over is that by Kravits and

Schneider (1975), and they found that the aged 65 and over tended to
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visit the physicians more frequently than the other age group.

Hypothetically, it is considered that this age group will consume more

medica1 care sevices. However, we can not neglect another fact that

this age group are IOOre accustomed to traditional treataent ' in Korea.

Therefore, the relationship between VISIT and AGED is not known a

priori. This hypothetical explanation will also be applied to HAGE

variable.

The CHILD variable behaves differently from AGED. As these age

group seem to be less immune from disease, they need a greater use of

preventive medical services. In the literature, the relationship

between VISIT and CHILD is relatively less clear-cut. Sindelar (1982),

using CHILD as age group 0-6, showed a positive relationship between

VISIT and CHILD, whereas Phelps and Newhouse (1972) showed a negative

relationship between two variables. Wynand and Bernard (1981b),

decomposing CHILD into rna les 0-4 and females 0-4, showed positive

rel ationsh ips between these age groups and family health care

expenditures. Heller (1982), who also disaggregated CHILD into males

and females in his study using Malaysian household survey data

conducted in 1975, found a positive relationship with the annual

outpatient care.

Sex has an important role in the analysis of demand for medical

care. In Westhern and American societies, women spend more on medical

care than men, although mortality and clinical data show women to be

in better health condition on the average. Anderson and Benham (1970)

used the dummy variable (female=l, male=O) to investigate the
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relationship between sex and physician expenditures. They found a

positive sign at a highly significant level. In the meantime, Acton

(1975) also used the dummy (male=l, female=O) and found a negative

relationship with the outpatient visits at a highly significant

level. Sindelar (1982) examined the reasons of differential medical

care utilization as discussed in previous chapter.

I t has not been clear in Korea that women spend more on medica 1

care than men. Koreans have traditionally retained a predominant

attitude of men over women, and thus this would also affect the

patterns of medical care consumption.

The role of sex in the utilization of medical car.e services will

be investigated by three different variables. One is HSEX which is a

dummy variable that takes the value of 0 for males and 1 for females.

The other is FEMALEl which repesents the ratio of females age 20

through 44 to family size. The reason why we introduce this variable

is that this age group is child bearing age group. Wirick and Barlow

(1964) used 15-44 female age group, and found th is age group consume

more medical care. For comparison of this behavior with the other age

group of females, we adopt FEMALE2 which stands for the ratio of

females age less than 20 or over than 44 to family size.

FSIZE (family size)

Family size seems to have an influence on the quantity of

medical care demanded. Kasper (1975) studied the relationship between
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physician utilization and family size using 1970 National Health

Survey conducted by the Nationa 1 Opinion Research Center, University

of Chicago. His results suggested that the relationship is a negative.

But he used the average util ization rate per family member. Manning

et al , (l981) found that family size also has a negative relationship

with respect to medical expenditures of household. They used an

experimental data from Dayton, Ohio. According to the literature of

the previous chapter, Phelps and Newhouse (1972), and Sindelar (1982)

showed that the family size had a negative relationship with medical

care utilization.

But Anderson and Benham (1970) estimated the re1 ationsh ip to be

positive. In addition, Stoddart and Barer (1981) found that family

size had all positive relationship with the different variables such

as number of episode, number of contact with the physician, and

medica1 care expenditures in the cross-section study of 1,300 famil ies

resided in Vancouver, British Columbia in 1973-74. Based upon the

above results, it is difficult to expect the relationship between

family size and medical care services a priori in Korea.

OUR (duration of the insurance policy taken year)

This variable represents a proxy of consumer's habit as to the

consumption of medical care services. In the study of consumer's

behavior, habit is a very important explanatory factor. However, the

cross-section model has a shortcoming in measuring this attitude. This
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weakness can be supplemented by using DUR variable. Since a

pharmaceutist can sell almost every kind of medicine without

physician I s prescription, many Koreans are accustomed to us ing drug

stores or Chinese herb medicines in the absence of medical insurance.

Even if they have medical insurance, it would take a long time to

change their habits. Some people are slow to adopt to new

institutional arrangement like medical insurance. It takes a while to

get accustomed to using it. The same is true of credit card use, toll

free telephone number (800) use, etc.. Thus, the longer the OUR, the

more they change their hab its and thus the more they consume medical

care services. A priori, OUR has a positive relationship with the

medical care demand.

SEVERITY (degree of severity of illness)

This variable was not found in the literature, but the variables

related to health conditions were used in many studies. The premium

data of medical insurance company did not contain any information

about health status of the insured and their dependents. Thus the

SEVERITY variable is a kind of proxy of the health condit ion.

Therefore, it will bear a very significant role in the utilization of

medical care. This variable is defined as the number of visits divided

by the number of episode (i.e., number of visits per illness episode).
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D. Estimation Problems

The model used in the estimation has some problems: (l) 1imited

dependent variable, (2) correlation between explanatory variable and

the residual, (3) observed income variable, and (4) missing values in

some explanatory variables. These problems violate some assumptions

required in ordinary least squares estimation. To cope with these

problems, this study also attempt Tobit analysis and two-stage

regression procedures side by side.

1. Limited Dependent Variable

Demand for medical care services is a limited dependent variable

because not . all of the insured make physician or hospital vis its

within the given period. Observations on demand are possible only if

the sampled family of insured visited the doctor's office or

hospital. In this case, the model is supposed to be given as follow:

Y = BX + u (13)

and we observe Y only if Y > 0, thus the model is,

Y = BX + u if BX + u > 0 (14 )

=0 otherwise,

where Y is the dependent variable with lower limit zero, the X

is the explanatory variable matrix, and u is a random variable.

This gives two estimation problems (Maddala 1977, pp. 162-170).

First, the residuals do not satisfy the condition E(u) = 0 which is
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required in OlS. Violation of the condition does not change the

property of OlS as the best 1inear unbiased estimator but it renders

statistical tests of the estimated coefficients impossible if the

sample size is small. Second, it raises heteroscedasticity problem.

If there are no concentration of observations at a 1imit ( the point

zero), OlS would be an appropriate technique (Tobin 1958), but when

there is a substaintial number of non-visitors, there will be a

concentration of observations at a 1imit, the truncation point. A

straight line estimated by OlS will not produce a good fit. Figure

3.1 shows that a straight line does not fit the data as well as a

kinked line, OAB. The straightline, CD, underestimates the actual

number of visits

B

c
------'"""'---....----------independent variable

o A

Figure 3.1 Fitting a Scattergram by Straight line and

Kinked line
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slope, AB. If several observations take a zero value, the variances

associated with higher values of the dependent variable will

necessarily be larger. Thus, heteroscedasticity is present, and OLS

estimates will be inefficient. Therefore, OLS is not appropriate

procedure.

However, several procedures are avaliable to handle such a

limited dependent variable model; 1 the most common being that was

developed by Tobin (Tobin 1958). Tobin's model was designed to handle

a problem that frequently arises in studies of purchases of consumer

durable goods. Tobin's procedure (usually called Tobit analysis) is a

logica1 extension of Probit ana lys is model wh ich is based on the

cumulative normal distribution.

Tobin made some specific assumptio~s as to the distribution of u

and applied a maximum likelihood method to estimate the parameter. He

assumed that u has a normal distribution with mean zero and variance

0
2

, and the joint d~stribution of the observations can be written as

1

L=iT
cr f (

Yi - B Xi

cr
) 1T F (

- B Xi
---)

a
(15 )

where f(.) is the standard normal density, and F(.) is the

cumulative normal density function.

The maximum likel ihood estimates are obtained by maxiRl~z~ng L

with respect to Band 0 2 • Testing the coefficients by the Tobit

1 Logit, Probit, and Tobit analysis are avai lable in the case
of a limited dependent variable.
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(17 )

analysis can be done by likelihood ratio tests.

2. Dependency between the Explanatory Variables and the Residuals

If the correlation between one of the explanatory variables and

the residuals is non-zero in single ordinary least squares estimation,

the estimated parameters will be biased. Major sources of this problem

come from variable specification in price. The price variable used in

this study is derived from expenditures divided by the number of

visits. Correlation between the residuals and the independent price

variable, which could bias all regression coefficients, might be

introduced if there is measurement error .in reporting the number of

visits. If the independent variable is subject to stochastic

measurement error, consistent estimation can be obtained by using

instrumental variables in two-stage regression procedure (Madda1a

1977, pp. 231-235).

Suppose the true model is given by

Y=b1x1 + b2x2 + •••• bnxn + e (16)

but Xhas a measurement error u, then-the estimation equation is

y = ( X+ u ) B+ e

=XB + ( Bu + e ),

where X is a matrix of x variables,

a is a matrix of b coefficients.

In this case, the assumption of independency between explanatory

variable and residuals is violated. To get consistent estimates for the
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parameters, we need an instrumental variable method. We can use one

of XS or a new variable, Z, as instrumental variable. It is same as

the two-stage least squares method. In the first-stage regress ion,

one of Xs or Z is regressed on the all other independent variables (

or exogenous variables), the predicted value of one of XS or Z so

obtained will be uncorrelated with the error terms, e. Thus, if the

predicted value of one of XS or Z is then substituted into equation

(16), the OLS estimates in the so-called second stage regression will

be unbiased. This is two-stage least squares procedure, which gives

consistent parameter estimates in the case of the above problem.

The data used in this study are premium data of insurance

company, and the reports of the number of visits by physicians or

hospitals have accuracy. Therefore this problem is negligible in this

study. Another reason of neglecting this problem is that we regressed

the residuals of demand equation on the created price variable, we

can find no relationship, which will be discussed in the next chapter.

3. Observed Income and Permanent Income

The income variable used in this study is observed earned

income. Usually consumption is affected by the permanent income or

full income (earned and non-earned income). Permanent income is a

family's expected regular income, excluding unanticipated ( i.e.,

transitory) positive and negative components. It has been measured in

a number of ways as described in the previous section. This study
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follows the method used by Anderson and Benham (1970). They used

two-stage instrumental variable analysis to obtain measures of

permanent income.

4. Missing Values

The price variable is derived from expenditures divided by the

. number of visits. The limited dependent variable also has missing

values in some of independent variables such as price and severity

variables. The information on these variables can be derived from

below assumptions. The price of non-visitor during the survey period

can be assumed as the average price of all visitors. This concept can

be accepted as expected price of medical care services for all sampled

persons. Severity also can be assumed as the average degree of

severity of all visitors. Of course, we can consider that

non-visitors are healthier than visitors. But this study assumes that

all persons in samples have the same health conditions, except for

socioeconomic conditions. This assumption is also a source of

measurement error. But, two-stage regression procedures using

instrumental variable will reduce the risk of inconsistency of

parameter estimation.
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CHAPTER IV

IMPACT OF MEDICAL INSURANCE ON THE MEDICAL CARE UTILIZATION

A. Major Determinants of the Demand for Medical Care Services

The demand for medical care services by the insured and their'

dependents are analyzed by methods of ordinary least squares

estimation (OLS), Tobit ana lysis, and two-stage least squares

estimation (2SLS), and the results are presented in Table 4.2 to Table

4.6. Table 4.1 shows the statistical characteristics of all variables

used in the analysis. A few noteworthy characteristics of the

variables involved in government insurance and Class I insurance are

as follows; First, age, family size, child ratio, expenditures,

number of visits, number of episodes, and disposable income of Class 1

insurance are higher than those ~f government insurance. But severity

of disease is greater in government insurance compared to Class I

insurance. From these statistical characteristics of variables, we

can explain that the medical consumption of government employees and

school teachers are smaller than that of the insured of Class I

insurance, even though the medical insurance lessened the burden of

finance in the consumption of medical care services for both groups.

An interesting variable is the premium payment. Government

employees and school teachers receive less income but pay higher

premium than the insured of Class I insurance, as a result of the

different premium payment method between two groups. For government
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TABLE 4.1

Definition, Mean and Standard Deviation of the Variables

Variables
Gov't Insurance

Definitions
Mean S.D.

VISIT
YO
PRICE
FEMALE1
FEMALE2
AGED
CHILD
FSIZE
OUR
HAGE
HSEX
SEVERITY

DUMMY
DPRICE
P*YD

number of outpatient visits 8.66
disposable income (100 won) 3,164.20
price per outpatient visit(100won) 12.78
fema1e(20-44) / FSIZE (%) 0.29
fema 1e (-20 or 44+) / FSI ZE (%) 0.22
the aged(6S+) / FSIZE (%) 0.04
chi1dren{-4) / FSIZE (%) 0.06
number of fam i1y members 3.31
duration of insurance taken (year) 3.72
age of the insured 33.45
sex of the insured (F=l, M=O) 0.24
severity of illness 2.54

(VISIT / number of episodes)
dummy variable(see footnote) 0.58
dummy-price interaction terms 7.54
price-income interaction terms 40.69

19.05
1,528.30
11.25
0.33
0.21
0.01
0.13
1.96
1.25
9.22
0.43
4.30

0.49
9.05

55.35

* DUMMY = 1 if YO is less than or equal to 300,000 Won,
o otherwise.:* DPRICE = DUMMY x PRICE.

**P*YD = PRICE x YD.
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TABLE 4.1
(Continued)

Definition, Mean and Standard Deviation of the Variables

Variables Definitions
Class I Insurance

Mean S.D.

VISIT
YO
PRICE
FEMALE1
FEMALE2
AGED
CHILD
FSIZE
DUR
HAGE
HSEX
SEVERITY

DUMMY
DPRICE
P*YD

numer of outpatient visits
disposable income (100 won)
price per outpatient visit(lOOwon)
female(20-44) / FSIZE (%)
female(-20 or 44+) / FSIZE (%)
the aged(65+) / FSIZE (%)
children(-4) / FSIZE (%)
number of family members
duration of insurance taken (year)

. age of the insured
sex of the insured (F=l, M=O)
severity of illness

(VISIT / number of episodes)
dummy variable(see·footnote)
dummy-price interaction terms
price-income interaction terms

9.24
4,100.10
13.88
0.28
0.25
0.04
0.09
3.96
4.18

34.97
0.17
2.38

0.39
5.51

57.20

15.72
2,215.80

13.90
0.28
0.21
0.09
0.15
1.92
1.80
9.22
0.38
3.33

0.49
9.67

78.38

* DUMMY = 1 if YD is less than or equal to 300,000 Won,
o otherwise.

** DPRICE = DUMMY x PRICE.
***P*YD =PRICE x YD.
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insurance, the premium is calculated on the basis of their monthly

salaries plus bonusesj ' while for the insured in Class I insurance,

only the monthly salaries are considered. But this is not an

important problem in this analysis, since two groups belong to

different categories of insurance companies, and the coverage of

insurance is different to some extent.2 Therefore the analysis of

this chapter will proceed separately.

As shown in Table 4.2 to Table 4.6, the most important

determinant of demand for medical care services is the degree of

severity (SEVERITY). This is rather natural since the person who has

serious symptoms needs more medical care services, and the person who

has minor symptoms would usually go to a drug store instead of to a

hospital or a doctor vs office. The explanatory power. of the SEVERITY

variable is shown 'in R2 change and standardized regression

coefficient. R2 values of the models that contain the SEVERITY

variable are usually over 0.4 in all of OLS, Tobit analysis, and 2SLS,

but R2 values of the models without the SEVERITY variable are less

than 0.2.

Another important variable in demand analysis is family size

(FSIZE). The FSIZE variable has high significance level and high

lBonuses are paid regularly (every 3 months) to government
employees and school teachers in Korea, each payment arr.ounting to 100
percent of tha employees· monthly salary.

2The coverage of government insurance includes a physical
examination in addition to that of Class I insurance.
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va lue of standardized regress ion coefficient in both government

insurance and Class I insurance. FSIZE shows a positive relationship

with VISIT in the all of the analysis. This result is in contradiction

to the previous studies such as Kasper (1975), Phelps and Newhouse

(1972), Manning et ale (1981) and Sindelar (1982) which showed a

negative relationship between FSIZE and visit or expenditures IJf

medical care services. All of the above studies use U.S. data while

the present study uses Korean data. However, Anderson and Benham

(1970) and Stoddart and Barer (1981) suggested a positive

relationship, even though they use U.S. and Canadian data,

respectively. Therefore, this study is consistent with the results of

Anderson and Benham, and Stoddart and Barer.

The variables next in importance are income and price

variables. The main purpose of the introduction of medical insurance

system is to lessen the income barriers of consumers, but the

importance of income and price variables still remains in the demand

function. This implies that the insured consider income and price as

important factors when they need medical care services. We can

interpret that income and price are both playing a significant role in

explaining the demand for medical care. To the extent that the

introduction of medical insurance in Korea has affected both income

and price, it has affected the demand for medical care in Korea. Th is

is consistent with the data presented in Table 1.4. t40re detailed

analysis of price and income will be given in the next section.

Duration of insurance pol icy (DUR) shows a high significance

,.,..
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level, although the standardized regression coefficient of this

variable is relatively low. It is expected that the OUR variable has
'.

a positive relationship with the quantity of medical care services

demanded. Tables 4.2 to 4.6 show that hypothetical relationship

between OUR and the quantity demanded is true. Generally medical

insurance induces the demand for medical care services, and full

coverage of insurance invokes even the problem of moral hazard.3

Many Koreans are accustomed to visiting drug stores in the absence of

medica1 insurance, for drug stores sell almost every kind of medicine

without physician1s prescription. For many of them at least, such a

habit persists for sometime even after a medical insurance is

obtained. Besides, purchase of the medtcal insurance is compulsory in

Korea, whether or not the insured feels the necessity of the medical

insurance. Especially those who buy the insurance without

understanding its necessity will need a long time to change their

habit. Thus the longer the OUR, the more time have had to adjust and

hence to change their behavior. In Table 4.3, the insured of Class I

insurance have longer duration than those of government insurance, and

the insured of Class I insurance consume more medical care than those

of government insurance, wh ich also justifies the importance of the

OUR variable in explaining the demand behavior.

As discussed in chapter III, many previous studies have

described the importance of age-sex structures in the demand

3Microeconomic theory indicates that moral hazard is prevalent
under the full cover insurance. See J. M. Marshall (1976).
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TABLE 4.2

Parameter Estimates of Demand for Outpatient Care by OLS
(t-va1ues in parenthesis)

Independent Model 1 Model 2
Variables ------------------------ -------------------------

Gov1t C1 ass I Gov1t Class I

INTERCEPT 4.019 4.943 -2.659 -1.409
(3.96) (9.06 ) (1.68) (1.50)

PRICE -0.286 -0.137 -0.252 -0.115
(8.09) (8.0n (7.35) (6.96)

YO 0.00262 0.00151 0.00147 0.00070
(10.09) (14.22) (5.12) (5.88)

FEMALE 1 -0.097 -0.783
(0.on (0.80)

FEMALE2 0.052 0.075
(0.02) (0 .06)

AGED -1.007 6.240
(0.27 ) (2.37)

CHILD 11.740 12.116
(3.75) (7.58)

FSIZE 2.184 1.506
(8.11 ) (9.46)

OUR 0.536 0.548
(1.63) . {4.15}

HAGE

HSEX

SEVERITY

R2 0.072 0.059 0.134 0.117
Adjusted R2 0.071 0.059 0.131 0.115

F-va1ues 82.618 132.643 41.212 69.235
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TABLE 4.2
(Continued)

Parameter Estimates of Demand for Outpatient Care by OLS
(t-va1ues in parenthesis)

Independent Model 3 Model 4
Variables ----------------------- ----------------------

Gov1t Class I Gov1t Class I

INTERCEPT -1.218 -0.059 -13.272 -13.169
(0.65) (0.05 ) (9.09) (13.29)

PRICE -0.251 -0.116 -0.079 0.008
(7.32) (7.01) (3.00) (0.64 )

YO 0.00178 0.0075 0.00124 0.00078
(4.85 ) (5.91) (4.41) (8.09 )

FE~IALEl 0.329 -0.911 2.250 0.634
(0.15) (0.61) (1.35) (0.56 )

FEMALE2 0.211 0.171 -0.529 -0.721
(0.08) (0.12) (0.28) (0.67 )

AGED -1.100 5.828 0.684 -0.218
(0.29) (2.20 ) (0.24) (0.11)

CHILD 10.807 11.125 16.883 14.804
(3.34) (6.18 ) (6.83) (10.87)

FSIZE 2.356 1.645 2.224 2.243
(7.51 ) (8.78) (9.31) (15.79)

OUR 0.669 0.564 0.483 0.454
(1.96 ) (4.26 ) (1.85) (4.54)

HAGE -0.104 -0.058 -0.132 -0.148
(1.43 ) (1.60 ) (2.36) (5.41)

HSEX -0.497 -0.114 -2.235 -0.479
(0.29 ) (0.10) (1.73) (0.53)

SEVERITY 3.118 3.418
(39.32) (56.06)

R2 0.135 0.117 0.498 0.495
Adjusted R2 0.131 0.115 0.496 0.494

F-values 33.179 55.655 192.579 374.19
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TABLE 4.3

Income and Price Elasticities, and
Standardized Regression Coefficients from Table 4.2

Model 1 Model 2
Independent ----------------------- -----------------------
Variables Gov1t Cl ass I Gov1t Class I

Elasticity

PRICE -0.422 -0.206 -0.372 -0.172
YO 0.957 0.670 0.536 0.311
FEMALE1 -0.003* -0.024*
FEMALE2 0.001* 0.002*
AGED -0.105* 0.024
CHILD 0.085 0.118
FSIZE 0.834 0.645
OUR 0.230* 0.248
HAGE
HSEX
SEVERITY

Stand. Coefficient

PRICE -0.169 -0.121 -0.149 -0.101
YO 0.210 0.213 0.118 0.099
FEMALE1 -0.002 -0.014
FEMALE2 0.001 0.001
AGED -0.006 0.036
CHILD 0.088 0.113
FSIZE 0.224 0.184
OUR 0.035 0.062
HAGE
HSEX
SEVERITY

* not significant at 5% level.
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TABLE 4.3
(Continued)

Income and Price Elasticities, and
Standardized Regression Coefficients from Table 4.2

Model 3 Model 4
Independent ----------------------- -----------------------
Variables Gov1t Class I Gov1t Class I

Elasticity

PRICE -0.371 -0.174 -0.117 0.012*
YO 0.653 0.335 0.453 0.347
FEMALE1 0.011* -0.028* ·00074* 0.019*
FEMALE2 0.005* 0.005* -0.013* -0.019*
AGED -0.005* 0.023 0.003* -0.001*
CHILD 0.079 0.109 0.123 0.144
FSIZE 0.899 0.705 0.849 0.961
OUR 0.287 0.255 0.207-" 0.205
HAGE -0.404* -0.220* -0.509 -0.562
HSEX -0.014* -0.211* -0.061* -0.009*
SEVERITY 1.523 1.352

Stand. Coefficient

PRICE -0.148 -0.102 -0.047 0.007
YO 0.143 0.106 0.100 0.110
FEMALE1 0.006 -0.016 0.039 0.011
FEMALE2 0.002 0.002 -0.006 -0.010
AGED -0.006 0.034 0.004 -0.001
CHILD 0.074 0.104 0.115 0.138
FSIZE 0.242 0.201 0.229 0.274
OUR 0.044 0.064 0.032 0.052
HAGE -0.051 -0.034 -0.064 -0.087
HSEX -0.011 -0.027 -0.050 -0.011
SEVERITY 0.616 0.627

* not significant at 5% level.
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TABLE 4.4

Parameter Estimates of Demand for Outpatient Care by Tobit Analysis
(t-values in Parenthesis)

Independent Model 1 Model 2
Variables ------------------------ ------------------------

Gov1t Class I Gov1t Class I

INTERCEPT -13.778 -4.889 -32.750 -17.796
(8.40) (6.28) (12.25) (12.71)

PRICE -0.351 -0.129 -0.267 -0.083
(6.66) (5.72) (5.39) (3.86)

YO 0.00518 0.00262 0.00263 0.00119
(12.43 ) (17.58 ) (5.91 ) (7.37 )

FEMALE1 -1.110 -2.525
(0.44) (1.63)

FEMALE2 2.746 -1.828
(0.73) (0.98)

AGED -2.139 4.637
(0.36) (1.29)

CHILD 35.004 23.883
(7.48) (11.14)

FSIZE 5.190 3.414
(12.08 ) (14.89)

OUR 1.422 0.722
(2.69) (3.93)

HAGE

HSEX

SEVERITY

R-square 0.060 0.052 0.132 0.112
Chi-square 193.2 338.4 575.0 887.6
----------------------------------------------------------------
Price elast. -0.213 -0.101 -0.177 -0.069
Income elast. 0.778 0.609 0.432 0.292
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TABLE 4.4
(Continued)

Parameter Estimates of Demand for Outpatient Care by Tobit Analysis
(t-values in Parenthesis)

Independent Model 3 Model 4
Variables ------------------------ ------------------------

GOyit Class I GOyit Class I

INTERCEPT -31.470 -16.500 -36.717 -25.345
(9.99 ) (8.68) (14.92 ) (16.93)

PRICE -0.268 -0.083 -0.083 -0.016
(5.40 ) (3.84) (2.16) (0.98 )

YO 0.00281 0.00112 0.00197 0.00106
(4.92) (6.46) (4.51 ) (8.00 )

FEMALE1 0.892 1.263 3.351 2.959
(0.24 ) (0.56) (1.19 ) (1.73 )

FEMALE2 3.675 -0.114 1.834 -1.153
(0.93 ) (0.57) (0.60) (0.75 )

AGED -1.924 4.940 0.520 -1.449
(0.32) (1.36) (0.11 ) (0.52 )

CHILO 33.733 21.582 34.808 22.452
(6.94 ) (8.86) (9.35 ) (11.98 )

FSIZE 5.217 3.384 4.473 3.599
(10 .49) (12.69) (11.71) (17.60 )

OUR 1.491 . 0.729 1.076 0.567
(2.71) (3.96) (2.56 ) (4.03 )

HAGE -0.072 -0.037 -0.119 -0 .144
(a .62) (0.73) (1.33) (3.65 )

HSEX -2.064 -4.171 -3.935 -3.720
(0.77) (2.43) (1.92) (2.83 )

SEVERITY 3.278 3.397
(24.81 ) (36 .27)

R-square 0.132 0.113 0.496 0.510
Chi-square 575.8 893.6 1206.6 2242.4
----------------------------------------------------------------
Price E1ast. -0 .177 -0.069 -0.068 0.016
Income E1ast. 0.461 0.274 0.404 0.315
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ana lysis. Wynand and Bernard (1981b) suggested that the aged 65 and

over are the most important utilizers of the medical care services and

the children under 4 are the next. Karvits and Schneider (1975)

showed that the aged consume more medical care services. Phelps and

Newhouse (1972), and Heller (1982) also found the child as an

important variable in the medical care consumption. Sindelar (1982)

used the child age under 6 in his demand function. Except for Phelps

and Newhouse, all of the above studies showed that these two age

groups have positive relationships with the quantity of medical care

services demanded. But this study shows that only the children

(CHILD) have significant and positive relationships with demand, while

the aged group (AGED) have insignificant and negative relationships in

some cases. These results are very strange when we consider the

morbidity structure of Korea. One morbidity survey conducted by KIPH

shows that the aged persons have higher morbidity rates than the

children (Song 1981). This mesns that the need of medical care

services does not directly influence demand for medical care

services. One reason for the gap between demand and need can be

sought in the consumption behavior of Koreans; i.e., the aged are more

accustomed to drug stores and Ch inese herb medicine. Another reason

lies in the morbidity condition; the aged are mainly in chronic morbid

condition, while the children are mainly in acute morbid condition

(Song 1981). And the decisions for med~cal care utilization are made

in different ways depending on the age group: the aged decide for

themselves whether or not they should visit the physicians, but the
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children do not usually have the right of decision. The aged thus get

along with the chronic condition more often than the children. This

noteworthy feature indicates that the age of household head (HAGE) has

a negative relationship with the quantity of medical care services

demanded. The reason why the age of household has a negetive sign is

likely to be similar to the explanation of the AGED variable.

The most interesting variables in this analysis are sex-related

variables. The variables related to sex are FEMALE 1 (the ratio of

fema 1es age 20 through 44 to family size), FEMALE2 (the ratio of

fema 1es age under 20 or 44 over to family size), and HSEX (sex of

household head). These three variables have low significance levels

and low value of standardized regression coefficients. Therefore we

cannot find any evidence that the females consume more medical care

services in Korea. This is a different result when we compare the

previous studies of the developed countries (Anderson and Benham

(1970); Acton (1976); Sindelar (1982». The result that the

parameter estimates for the three female re1 ated variables are not

significantly different from zero is somewhat strange~ because females

have higher morbidity rate compared to men in the previous survey

conducted by KIPH. Especia 11y, FEMALE1 represents the fecundab 1e

women who have relatively high morbidity rate in Korea. We may

conjecture two reasons for the case. One is that women are more

1ike1y to use inpatient care , although it is not observed in this

study that is limited to outpatient care. Second, the fact that men

have traditionally some predominant attitude over women in Korea would
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be the reason for relatively low utilization of medical care by

females despite their higher morbidity rate. However, this is also

not supported by empirical evidence.

It can be concluded that the most important variables related to

the demand for medical care services are SEVERITY and FSIZE. Both

income and price are also significant in explaining the demand for

medica1 care in Korea. The introduction of medical insurance has

clearly contributed to the rise in the demand for medical care.

OUR also has significance in the demand for medical care

services. Among the age-sex variables, the CHILD variable has an

important role, while AGED has not. Sex has also no significant role

on the medical care consumption.

B. Measurement of Income and Price Elasticities

in Terms of Price Effect

1. Income Elasticities

Estimates of the income elasticities of demand for medical care

services vary over a wide range from 0.3 to 0.9 in OLS estimates

(Table 4.3) and Tobit analysis (Table 4.4). These results are higher

than those of many studies. Fuchs and Kramer (1972) used aggregated

cross-section data of 33 U.S. states in 1966. The income elasticites

of outpatient visits ranged from 0.04 to 0.57. In the study of

Anderson and Benham (1970) using 2,369 families, income elasticities
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of physician use and physician expenditure were 0.31 and 0.63,

respectively. Heller (1982) studied the case of Malaysia using 1,465

households. He estimated that the income el asticity of total

outpatient visit was 0.26, and that of private clinic outpatient visit

was 0.70. Wynand and Bernard (l981b) reported the income elasticity

of family health care expenditure was 0.01 in their study of 6,068

households in the Netherlands. The fact that coinsurance rate of

~utpatient care in Korea is not as low as that in developed countries

(i.e., a patient of Korea pays higher percentage of total bills than

that of the developed countries), leads the insured to reckon with
.

their income in the decision of medical care consumption. While the

coinsurance system lessens the importance of the price variable in the

demand function, income is still an important factor for the tnsured

in Korea in the consumption of medical care services. In Tables 4.3

and 4.4, the income elasticities of government insurance are

significantly higher than those of Class I insurance. The reasons why

the two kinds of insurance have different income elasticities are as

follows: First, the income of government employees and school

teachers are lower than those of Class I insured. Therefore the

insured of government insurance are relatively more sensitive to

changes in income. Secondly, since Class I insurance started two

years earlier than the government insurance, the insured of Class I

insurance had longer time to adjust their behavior to the insurance

system. A comparison of the DUR variable as observed in the two types

of insurance shows that DUR in Class I insurance has greater
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significance and standardized regression coefficient, which means that

long duration of Class I insurance lessens the importance of income in

the demand for medical care services.

In Tables 4.3 and 4.4, where other variables are taken into

consideration in addition to income and price variables, the income

elasticities are significantly decreased. In OLS of government

insurance, income elasticity of model 3 is 68.1 percent of that of

modell, ana in Tobit analysis of government insurance income

elasticity of model 3 is 59.4 percent of that of model 1. In OLS of

Class I insurance, income elasticity of model 3 is 50.6 percent of

that of modell, and in Tobit ana lysis income elasticities of model 3

is 45.5 percent of model 1. This result supports the hypothesis that

demand for medical care services is heavily influenced by other

factors such as demographic characteristics, severity of symptoms, and

insurance duration.

The use of measured observed income tnstea-' of permanent income

will tend to bias income coefficients downward. In an effort to

offset this effect, we can use the instrumental variable method which

was adopted by Anderson and Benham (1970). Another reason for using

instrumental variable was explained in the previous chapter. The

estimation method of instrumental variable does not differ from that

in 2SLS. The results of the first stage regression to obtain

estimated income are shown in Table 4.5.

The estimation results of second stage regression using the

instrumental variable of estimated income are presented in Table 4.6.
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TABLE 4.5

First Stage Regression to obtain Estimated Income
(t-va1ues in parenthesis)

Government Insurance:

YD = 173.359 + 1.095 PRICE - 173.164 FEMALE + 123.167 FEMALE2 +
(0.54) (1.35) (0.85)

504.837 AGED - 274.577 CHILD -161.323 OUR - 63.196 FSIZE -
(2.27) (1.44) (8.16) (18.35)

290.851 HSEX + 122.725 HAGE + 13.960 SEVERITY
(2.93) (36.37) (2.29)

R2 =0.537 F-va1ue =247.52

Class I Insurance:

YD =2513.408 + 4.728 PRICE + 1276.459 FEMALE1 + 337.992 FEMALE2 +
(2.34) (7.07) (1.98)

1823.147 AGED - 429.314 CHILD + 171.357 DUR + 128.117 FSIZE -
(5.70) (1.97) (10.85) (5.66)

2145.310 HSEX + 67.265 HAGE - 3.090 SEVERITY
(15.22) (15.77) (0.32)

R2 =0.350 F-va1ue =225.88
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TABLE 4.6

Parameter Estimates of Demand for Outpatient Care by 2SLS
(t-va1ues in Parenthesis)

Indepen. Model 1 Model 2 Model 5
Variables ----------------- ------------------ --------------------

Gov1t Class I Gov1t Class I Gov1t Class I

Elasticity

PRICE -0.425 -0.209 -0.373 -0.170 -0.130 -0.029
YO* 1.392 1.270 0.665 0.067 0.742 1.039

Coefficient Estimates

INTERCEPT 0.282 -0.579 -3.532 -0.361 -15.646 -15.966
(0.22) (0.73 ) (1.94 ) (0.32 ) (10.87) (17.63 )

PRICE -0.288 -0.139 -0.253 -0.113 -0.088 -0.019

YO*
(8.19) (8.25 ) (7.35) (6.79 ) (3.22 ) (1.47)
0.00381 0.00286 0.00182 0.00015 0.00203 0.00234
(10.79) (16.09) (3.97 ) (0.44) (6.43 ) (12.64)

FEMALE1 0.223 -1.450 -0.650 0.487
(0.16) (1.38 ) (0.59 ) (0.60)

FEMALE2 0.132 -0.351 5.003 3.280
(0.06) (0.27 ) (2.98 ) (3.44)

AGED -1.156 6.930 4.582 2~601

(0.30) (2.59) (1.56 ) (1.25)
CHILD 12.372 11.735 24.590 20 ..402

(3.86 ) (7.25 ) (10.20 ) (16.51)
FSIZE 2.078 1.754

(7.14) (8.19 )
OUR 0.534 0.669 0.865 0.180

(1.62) (4.47) (3.44 ) (1.61)
SEVERITY 3.108 3.352

(37 .99) (53.41)

R2 0.078 0.071 0.130 0.109 0.468 0.461

F-va1ue 90.10 160.89 39.79 64.41 235.01 449.12

* YO* is estimated YO in first stage regression which regress YO
on other exogenous variables in this study.
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The income elasticities of second stage regression are higher than

those of OLS and Tobit ana1ysis, 4 but the price elasticities of

second stage regression are not significantly changed. In some models

of second stage regression, the income elasticities are over 1.0. If

we consider a downward bias on the estimated income e1asticites due to

the omission of quality measure, the actual income elasticities would

be higher than those of estimated in this study.

When other variables are taken into account, the income

elasticities are decreased, but they are still higher than those of

observed income. Th is suggests that the consumption of medica1 care

services is more 1ike1y to be associated with permanent income

obtained through instrumental var iab1e than observed income.5 The

difference of income elasticities between government insurance and

Class I insurance still remains in 2SLS.

z. Price Elasticities

The price elasticities of demand for medical care services

appear to be ' lower than the 1iterature suggested. In past analyses

that adopted traditional approach, price elasticities of outpatient

4These results are consistent with that of Anderson and
Benham(l970) •

SIn Anderson and Benham, when other variables are taken into
account, the permanent income e1asticities are below that of the
observed income in physician services, but in dental care the
permanent income elasticities are still higher than those of the
observed income.
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visits range from -0.14 to -1.5, whereas this study shows a range from

-0.03 to -0.4 regardless of analytical methods adopted. In Fuchs and

Kramer (1972), price elasticities of outpatient visits ranged from

-0.21 to -0.36. They defined price as the total expenditures divided

by the number of visits. The same definition of price is adopted in

this study. Davis and Russell (1972) estimated the price elasticity

of outpatient visits, using the cross-section of 48 states, to be

-1.0. They also constructed price variable as the total expenditures

divided by the number of visits. Phelps and Newhouse (1972), used the

experimental data of the Palo Alto Group Health Plan to estimate the

price elasticity of physician visits of -0.14. In the analysis of

10',889 households of 1960 Consumer Expenditure Survey by Rosett and

Huang (1973), price elasticities of physician visits ranged from -0.35

to -1.5. The latter two studies employed coinsurance rate as the

price variable.

There are three possible explanations for the relative

insensitivity of demand to the changes of price. First, it should be

remembered that logically the demand for medical care services is

derived from the ccnsuaervs demand for health. r~ichael Grossman has

estimated the price elasticities for health at -0.5, under the

condition of the absence ·of any close substitute for health (Grossman

1972a). The price elasticites of demand for a derived input must be

lower than for the final commodity unless there are important

possibilities of substitution with other inputs (Fuchs and Kramer

1972) •
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Second, it should be noted that the price paid is only part of

the total cost of medical care services to the patient under the

coinsurance system. The good with nearly complete insurance coverage

wi11 show relatively small money price elasticities (Phelps and

Newhouse 1974).

Third, the coinsurance system of Korea is basically monolithic

unlike other countries, as a result, the variations in price are very

limited. The uniform coinsurance rate is attributable to the low

price elasticities.

As discussed in the previous chapter, the specification of price

variable as the expenditure divided by the number of visits can raise

some estimation problems. One of the problems is quality and case

mix. Th is problem wi11 bias the parameter estimates in demand

function. When reviewing the Table 4.1, the standard deviations of

the PRICE variable are larger relative to the means. This suggests

that the PRICE variable has some problems of case as well as quality

mix. To test the extent of the qua 1ity and case mix more accurately,

we use two different two-stage regression procedures. One is used to

test the case mix. Table 4.7 indicates that the estimated

coefficients of price in Table 4.2 have an upward bias due to the case

mix, since PRl (standardized price for case mix) has lower

coefficients compared to PRICE of Table 4.2.

The other procedure is used to test the quality and case mix of

price variable. Table 4.8 indicates that the estimated coefficients

of price in Table 4.2 also have an upward bias due to the quality and
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TABLE 4.7

Parameter Estimates for Standardized Price for Case Mix
(t-values in parenthesis)

Government Insurance:

First Stage: PRICE = 14.798 - 0.476 SEVERITY, R2 =0/025, F =55.75
(7.47)

From this equation, we get residual as PR1.

Second Stage: VISIT =0.380 + 0.00262 YO - 0.123 PR1, R2 =0.048
(9.96) (3.40) F-value =54.38

Class I Insurance:

First Stage: PRICE = 16.407 - 0.693 SEVERITY, R2 =0.021, F =88.67
(9.42)

From this equation, we get residual as PR1.

Second Stage: Visit =3.0973 + 0.0015 YO - 0.039 PR1, R2 =0.046
(14.07) (2.26) F-va1ue = 101.22
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TABEL 4.8

Parameter Estimates for Standardized Price for Case and Quality Mix
(t-values in parenthesis)

Government Insurance

First Stage:
PRICE = 14.789 - 0.495 SEVERITY - 0.653 FEMALEl - 2.564 FEMALE2 +

(7.75) (0.78) (1.94)

1.493 AGED - 8.381 CHILD + 0.181 OUR + 0.0002 YO
(2.32) (1.90) (0.91) (1.19)

R2 =0.038, F-va1ue = 12.18
From this equation, we get residual as PR2.

Second Stage: VISIT =0.463 + 0.00259 YO - 0.080PR2, R2 =0.045
(9.84) (2.18) F-va1ue = 50..83

Class I Insurance

First Stage:
PRICE = 18.065 - 0.729 SEVERITY - 1.559 FEMALE1 - 2.206 FEMAl:E2 +

(9.90) (1.78) (1.96)

1.608 AGED - 8.708 CHILD - 0.020 OUR + 0.00007 YO
(0.67) (5.97) (0.16) (0.63)

R2 =0.021 F-va1ue =88.67
From this equation, we get residual as PR2.

Second Stage: VISIT =3.084 + 0.0015 YO - 0.017 PR2 R2 =0.045
(14.04) (1.01) F-va1ue = 99.06
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case mix, since PR2 (standardized price for quality and case mix) has

smaller coefficients relative to PRICE of Table 4.2.

Another possible problem in specifying price variable may be the

correlation between the residuals and price variable as discussed in

chapter III. To test the existence of correlation, we used another

model of two-stage regression procedure. The results of two-stage

regression procedure show that there is no correlation between the

residuals and price variables.6 Therefore, we can say that there is

no biased coefficient error arising from the correlation problem.

From Tables 4.3, 4.4, and 4.6, we observe that price

elasticities of the Class I insurance are lower than those of

government insurance, which means that the insured of Class I

insurance are less sens itive to the price changes as we have already

seen in the income elasticities. There are several reasons for the

difference of elasticities. First, government employees and school

teachers have lower tncome than the Class I insured, and low income

group are more 1ikely to reckon with price in the consumption of

medical care services. Second, the Class I insurance system started

two years earlier than government insurance. Thus, the insured of

Class I insurance are more accustomed to the insurance scheme, as

explained in the foregoing discussion of income elasticities.

6 To test the existence of the correlation between the
residuals and the price variable, we use two-stage regression
procedures. In the first stage, we use the model 4 in Table 4.2, and
get residuals. In the second stage, price is regressed on the
residual. We find that there is no relationship between the residual
and price.
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In Table 4.9, we use two interaction terms; one is dummy (low

income group=l, high income group=O) and price interaction terms, the

other is income and price interaction terms. 7 When we use

dummy-price interaction terms, the price coefficient and dummy-price

coefficient are all negative and significant in model 1. But

dummy-price coeffici ents in other model s of government insurance are

not significant, and those in other models of Class I insurance have

positive value though insignificant. In price-income interaction

terms, the situation is also very similar. In government insurance,

price-income interaction terms have a negative sign but the

significance is too low to be meaningful. In the Class I insurance,

the adoption of price-income interaction terms changes the sign of

price coefficient into positive, though the significance level is very

low, but the dununy-price interaction terms have negative and high

significance level. From these results we find that the low income

groups are more 1tkely to be sensitive to the price changes when we

hold other variables constant regardless of insurance categories. But

when other variables are taken into account, the difference in price

elasticities among the different income groups turns out to be

insignificant in demand equation. Especially when we consider that

estimated coefficients of price variable have upward bias due to the

case and quality mix, the real coefficients are lower than the

estimated values. Th is means that the insurance system of Korea has

7Interaction terms are used in Phelps(l975) for policy
interests.
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TABLE 4.9

Parameter Estimates of Demand for Outpatient Care
(OLS with Interactive Terms)

Model 1 Model lb
Independent

-----~--------------- -------------------------
Variables Gov1t Class I Gov1t Class I

INTERCEPT 6.156 5.587 3.343 3.079
(4.83) (8.59 ) (2.48 ) (4.20)

PRICE -0.230 -0.122 -0.236 -0.012
(5.67) (6.57 ) (3.18 ) (0.33)

D*PRICE -0.163 -0.057
(2.76) (1.82 )

P*YD -0.00001 -0.00003
(0 .75) (3.97)

YO 0.00211 0.00138 0.00280 0.00193
(6.63) (10 .83 ) (8.07 ) (12.60 )

FEMALE1

FEMALE2

AGED

CHILD

FSIZE

OUR

HAGE

HSEX

R2 0.075 0.060 0.072 0.063

F-value 57.79 89.58 . 55.26 93.51

* 0=1 if YO is less than or equal to 300,000 won, 0=0 otherwise.
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TABLE 4.9
(Continued)

Parameter Estimates of Demand for Outpatient Care
(OLS with Interactive Terms)

Model 3 Model 3b
Independent ------------------------- -------------------------
Variables Gov1t Class I Gov1t Class I

INTERCEPT -2.066 -0.520 -1.759 -2.206
(0.13 ) (0.39) (0.84) (1.60 )

PRICE -0.231 -0.124 -0.215 0.011
(5.87 ) (6.88 ) (2.98) (0.32 )

O*PRICE -0.060 0.037
(1.04 ) (1. 19)

P*YD -0.00001 -0.00003
(0.57) (3.99)

YO 0.00163" 0.00082 0.00191 0.00118
(4.09 ) (5.87 ) (4.48) (7.10 )

FEMALEl 0.240 -0.802 0.313 -0.835
(0. 11 ) (0.53) (0.14) (0.56 )

FEMALE2 0.103 0.240 0.231 0.275
(0.04) (0.17) (0.09) (0.19 )

AGED -1.016 5.769 -1.072 5.445
(0.27 ) (2.18 ) (0.28) (2.06 )

CHILD 10.604 11.283 "10.925 11.222
(3.27) (6.25 ) (3.36) (6.25 )

FSIZE 2.337 1.655 2.345 1.639
(7.44 ) (8.83 ) (7.46 ) (8.76)

OUR 0.684 0.569 0.667 0.583
(2.00 ) (4.30) (l.95 ) (4.41 )

HAGE -0.110 -0.058 -1. 102 -0.054
(1.50) (1.61) (1.38) (1.49 )

HSEX -0.479 -0.281 -0.468 -0.076
(0.28 ) (0.23) (0.28) (0.06 )

R2 0.135 0.117 0.135 0.120

F-value 30.261 50.729 30.182 53.224

* 0=1 if YO is less than or equal to 300,000 won, 0=0 otherwise.
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weakened the price sensitivity of the insured, and thus it contrubutes

to increase the demand for medical care services through price effect.
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CHAPTER V

EQUITY OF KOREA'S MEDICAL INSURANCE SYSTEM

A. Measurement of Distributional Effects

One of the major effects of the introduction of the medical

insurance system is the price effect originated from coinsurance

payment. Since all of the insured are aware of the fact that the

coinsurance lowers the out-of-pocket money price of medical care

services, the price effect of insurance results in the increased

demand for medical care.

Another effect which comes from the 'insur,mce system can be

captured with respect to the distributional aspect. When comparing the

insurance benefits which are subdivided into direct benefit and

indirect benefit, one can measure the distributional effect of the

insurance policy. Direct benefit comes from the copayment system in

which the insurance company pays the given proportion of the expenses

for the medical care util ization of the insured. Indirect effect can

be found in terms of tax subs idy aspect of the premium payment. The

current tax law states that an employee can deduct all of his medical

insurance premium from his gross taxable income. The benefit from the

tax deduction accounts for indirect benefits of the medical insurance.

As already explained in chapter I, premium payment is

fixed-proportiona 1 to the insured's monthly gross wage, the lower

income group pays relatively less premium than the higher income
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group. If all of the insured are assumed to consume the same amount

of medical care services, the premium payment method will bring about

what we may consider as the Idistributiona1 effect I in terms of the

direct benefit. If the assumption of even consumption is not realized,

the distributional effect of direct benefit remains hypothetical, not

real.

The indirect benefit from tax subsidy has different implications

from the direct benefit. Each of the insured receives the tax subsidy,

since the income tax system of Korea deducts all of the paid premium

from the taxable income. Thus the effect always contributes to

increase disposable income of the insured, regardless of their medical

care consumption. However, as the income tax structure of Korea has

progressive characteristics, the indirect benefit becomes favorable to

the higher income group.

The direct insurance benefit is measured by the amount of

copayment by the insurance company. The indirect benefit in terms of

tax subsidy is simply derived from the premium payment and income tax

rate as follows;

Tax Benefit =Tr x Premium,

where Tax Benefit = tax deduction in premium,

Tr = income tax rate,

Premium = premium payment of the insured.

To measure the distributional effect of the benefits of medical

insurance system, we use the cumulative percentage distribution table.

In the cumulative percentage distribution table, we can compare the
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premium payment and the insurance benefits which are the expenditures

of insurance company for the tnsureds medical care utilization and

tax deduction on premium payment.

B. Equity of Medical Insurance System

Table 5.1 shows that the differential use of medical care

service's by different income groups. The higher income the insured

have, the more medical care they consume. This being the case, it is

questionable that the distributional effect of insurance system serves

to improve the accessibility of the low income group to medical care.

From Table 5.2 and Figures 5.1 and 5.2, the inequality aspects

of medical insurance can be analyzed by using the cumulative

percentage distribution of monthly salaries, premium payments and

insurance benefits among the income classes, The cumulative

distributioal patterns of salaries and premium payment are nearly

identical in both the government insurance and the Class I insurance,

since the premium is determined at a rate of fixed proportional to

monthly salaries.

Comparing the cumulative percentage distribution of the premium

to that of benefits, we observe that the government insurance shows a

regressive phenomenon of benefit distribution. The insured whose

monthly salaries are less than 300,000 won receive 33.23 percent of

total insurance benefits, while they pay 39.23 percent of total

premium. Therefore the higher income group is in a more favorable

situation in terms of the cost sharing. In Class I insurance on the
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TABLE 5.1

Average Number of Visits by Income Group

Government Insurance Class I Insurance
Income ------------------------ -------------------------
Group Insured Aver. Visits Insured Aver. Visits

- 120,000 36 1.69 117 4.97
- 140,000 28 3.82 92 2.97
- 160,000 95 3.01 189 1.84
- 180,000 145 3.79 89 1.79
- 200,000 163 3.26 125 6.61
- 220,000 154 6.74 296 3.05
- 250,000 193 7.26 232 5.91
- 300,000 424 4.96 498 6.57
- 350,000 226 12.00 312 8.53
- 400,000 207 12.58 338 10.13
- 450,000 151 13.74 341 11.53
- 500,000 80 12.96 372 13.88
- 600,000 129 16.90 456 12.19
- 800,000 101 15.86 472 14.17
800,000 + 12 24.08 279 13.25

Total 2,144 8.66 4,208 9.24

* unit of income is won.
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other hand, the share of the premium payment is approximately

proportiona1 to the insurance benefits. Th is means that the benefits

for each of the insured in Class I insurance falls within the limit of

his own contribution, and therefore that the cost sharing of premium

payment has not been effective as originally intended in Class I

insurance, though the situation is slightly better than in the case of

the government insurance.

When we compare the distribution of insurance benefits with

that of family size, it seems that the lower income group subs idizes

the higher income group through premium payments rather than vice

versa. In government insurance, 43.67 percent of the families whose

income are less than 300,000 won receive only 33.23 percent of the

total benefits, and in Class I insurance, 27.96 percent of families

whose income are less than 300,000 won receive 20.26 percent of the

total benefits.

One of the purposes of the social medical insurance is to bring

about the distributional effect of cost sharing through the premium

pooling. But as the above analysis reveals, the current social

insurance system has rather given rise to a contrary effect so that

the higher income group receives more than it contributes to the

resource pooling. The higher income group, which pays more premium

than the lower income group, consumes so much more quantity, and as a

result, the resource pooling loses a large part of its significance.

There are several reasons why the distributional effect of

premium payment method is more favorable to the high income group than
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TABLE 5.2

Cumulative Percentage Distrubution of Wage
Premium Payment and Benefit of Insurance

(Un it: %)

Government Insurance
Income ---------------------------------------------------------
Classes Number of Month ly Number of

Insured Salary Premium Benefit Families

- 120,000 1.68 0.56 0.53 0.29 0.82
- 140,000 2.99 1.08 1.02 0.61 2.09
- 160,000 7.42 3.16 3.07 2.08 4.25
- 180,000 14.18 6.73 6.55 4.64 8.24
- 200,000 21.78 11.29 10.93 7.57 12.88
- 220,000 28.96 16.04 15.55 13.00 18.78
- 250,000 37.97 22.68 22.04 19.89 26.74
- 300,000 57.74 40.21 39.23 33.23 43.67
- 350,000 68.28 50.88 49.76 45.11 56.55
- 400,000 77.94 62.36 61.20 56.68 69.21
- 450,000 84.98 71.76 70.63 67.67 78.16
- 500,000 88.71 77.37 76.29 74.34 83.57
- 600,000 94.73 87.90 87.10 86.65 92.48
- 800,000 99.94 98.07 97.81 97.57 99.24
800,000 + 100.00 100.00 100.00 100.00 100.00

* Benefit includes tax subsidy on premium payment and expenditure
of insurance. company.
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TABLE 5.2
(Continued)

Cumulative Percentage Distrubution of Wage
Premium Payment and Benefit of Insurance

(Unit: %)

Class I Insurance
Income ----------------------------------------------------------
Classes Number of Monthly Number of

Insured Salary Premium Benefit Families

- 120,000 2.78 0.75 0.70 2.01 2.23
- 140,000 4.97 1.43 1.36 2.60 3.65
- 160,000 9.46 3.05 2.88 3.63 5.57
- 180,000 11.57 3.92 3.73 4.13 6.71
- 200,000 14.54 5.27 5.05 5.53 8.56
- 220,000 21.58 8.87 8.58 8.73 12.54
- 250,000 27.09 12.02 11.64 12.06 17.68
- 300,000 38.93 20.13 19.52 20.26 27.96
- 350,000 . 46.34 25.88 25.31 26.30 35.11
- 400,000 54.38 33.08 32.40 34.06 43.66
- 450,000 62.48 41.41 40.47 42.62 52.89
- 500,000 71.32 51.57 50.35 55.21 63.56
- 600,000 82.16 65.94 64.28 68.37 76.83
- 800,000 93.37 84.42 82.98 85.73 91.44
800,000 + 100.00 100.00 100.00 100.00 100.00

* Benefit includes tax subsidy on premium payment and expenditure
of insurance company.
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to the low income group. One of the reasons is that the coinsurance

system, in which 30 percent of doctor's bills and 50 percent of

hospital's bills for outpatient are paid by out-of-pocket money, is

still burdensome to the low income group. Therefore the low income

group's accessibility to medical care is not so much improved despite

the relatively small amount of insurance premium.

The second reason can be sought in the habit of medical care

consumption. Usually the high income group is more accustomed to use

physician services, while the low income group to use traditional

treatment in the absence of medical insurance. Even though the low

income group has insurance, it wi11 need a long time to change their

habit.

The third reason lies in the fact that price discrimination is

generalized in medical care market in the abesence of insurance. But

the introduction of insurance el iminates the price di scrimination,

thereby allowing the high income group to enjoy the medical care

services with lower price than before. Th is phenomenon makes the high

income group consume more medical care services, and consequently, the

premium payment method does not bring about the desired distributional

effect.

In conclusion, the insurance system of Korea is successfully

implemented in increasing the accessibility to medical care services

by lowering out-of-pocket money price, which is one of the general

aims of medical insurance system. In terms of the equity aspect,

however, the system has problems and has failed to reduce the income

barriers of the low income group in relative terms.
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Payment of Government Insurance by Lorenz Curve
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CHAPTER VI

CONCLUSION

A. Summary of Major Findings

In this study, we analyzed the demand behavior of the insured

and the effects of medical insurance on the demand for medical care by

using three different kinds of methodologies: ordinary least squares

estimation, Tobit analysis, and two-stage least square procedure. Data

used in the analysis are insurance claims and premium data. These data

do not contain information about time consumption and qual ity

attributes in the demand for medical care. So, because only premium

data are available, the traditional demand approach to the analysis is

preferab Ie ,

The results of the three methods are very similar except for the

income elasticities. Income elasticities from two-stage regression

procedure are higher than those obtained from OLS and Tobit analysis.

This result is consistent with the permanent income hypothesis

suggested by Anderson and Benham(1970).

The most important determinant of demand for medical care

services is the SEVERITY variable. The importance of this variable

can be found from the fact that R2 values are highly increased when

the variable is introduced in the model. This is rather natural,

since the person who has serious symptoms needs more medical care

services.
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The importance of the FSIZE variable is just as the literature

reviewed, but the sfgn of this variable is positive while some of

previous studies have shown that it is negative. The interesting

variables are CHILD and AGED. In the 1iterature, AGED and CHILD have

shown to have positive and significant relationships with the quantity

of medical care demanded. The child age group consume more medical

care services compared to other age groups, which is consistent with

the literature. In the meantime, the aged do not significantly consume

more medical care in Korea.

The importance of the OUR variable lies in the way the insurance

system affects the demand for medical care. Since the history of

medical insurance is relatively short in Korea, the habit of visiting

drug stores and Chinese herb medicine persists for some time even

after medical insurance is purchased. Changing habits takes a long

period of time. Thus the longer the OUR, the more habits are changed,

and hence the greater is the demand for medical care.

We can not find any evidence that females consume more medical

care services compared to males. Since the parameter estimates for

three variables related to females(FEMALE1, FEMALE2, and HSEX) are not

significantly different from zero. These results are contradicted to

the previous studies which have shown a significantly higher

consumption of medical care services by females in developed countries.

As our empirical results show, thf' income elasticities range

from 0.3 to 1.4 independent of ana lyti ca1 methods. They are higher

than the figures in the literature. The high income elasticities imply
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that income barriers to medical care consumption still remain in Korea.

The price elasticities of this study vary from -0.03 to -0.4,

which are lower than those in the literature. Especially when we

consider that estimated price elasticities are upward biased due to

the case and quality mix of price variable, the real elasticities

would be lower than the estimated elasticities. One of the reasons for

the low price elasticities lies in the nature of insurance system of

Korea. Coinsurance is provided at a uniform rate, and the variation of

price is very marginal among the insured. Another reason can be found

in the study by Grossman (1972a). In his study, the demand for medical

care is derived from the demand for health, and the price elasticity

for health is estimated at -0.5. The price elasticity of derived input

would be lower than that of the final commodity.

The low income group has slightly higher price elasticities than

the high income group when other factors are excluded from the demand

function. This difference in price elasticities among the income

groups, however, loses its significance when other factors are taken

into account in the demand function. Thus, the demand for medical care

services shows slight difference, even though significance is low, in

price-responsiveness among the different income groups. Given that the

low income group is generally more price el astic than the high income

group, the price effect of insurance is inferred to have encouraged

the demand for the low income group.

The distributional effect through premium payments has not

contributed to the improvement of the accessibility to medical care
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for the low income group. The benefits of insurance come not from the

premium, but from the consumption of medical care. The high income

elasticities of the insured indicates that low income is a very

important barrier to the consumption of medical care. Therefore, the

high income group, while paying relatively larger premiums, consumes

more medical care and gets more benefits from the insurance. As a

consequence, the high income group benefits from the pooled resource

more than the group's contribution. The tax subsidy of premium

payments is determined in proportion to the amount of premium. Thus,

this effect proves to be unfavorable to the low income group.

We can infer from the distributional effect of premium payment

that the medical insurance system of Korea has not ameliorated the

problem of inequality among the income groups, whereas it has been

more or less successful in increasing the accessibil ity to medical

care by lowering the out-of-pocket money price.

Thus far, several reasons for the inequality problem have been

discussed: First, coinsurance is given at a uniform and high rate

regardless of income level. Although the price elasticities are not

significantly different among the income group, the low income group

carries a heavier burden in terms of its out-of-pocket expenditures.

Second, because the introduction of medical insurance system

eliminated price discrimination in the medical care market, the high

income group can consume more medical care even if we do not consider

the price effect of coinsurance. Third, under the progressive income

tax structure, it is inevitable that the distribution of the tax
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subsidy among the income groups should be favorable to the high income

group. Fourth, the premium rate is determined without any

consideration of the demand pattern among the income groups.

Consequently, the high income group usually consumes more medical care

and get more benefits from insurance system, even if the group pays

relatively larger amount of premium.

B. Policy Implications

We find in our analysis some important implications for public

pol icy regarding the insurance system. The most prominant finding is

that the income elasticities of demand for medical care are relatively

high compared to those of the developed countries, which means that

the insured still reckon with their income when they need medical care

services. The second important finding is that the price elasticities

are relatively low and slightly different, even if significance is

low, among the income groups. The coinsurance system serves to improve

the low income group's accessibility to medical care, although the

group consumes less than the high income group. Thus in terms of price

effect, the coinsurance system could be judged to have been partially

successful.

In the innitial planning stage for the medical insurance system,

the government of Korea did not have enough information about the

demand behavior, and government assumed that the premium payment fixed

at a rate proportional to wages would have a distributional effect.
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Therefore, the government compensated the high premium payer by means

of tax deduction. However, we have found that the high premium payers

consume more of the pooled premium than they contribute to it. In

addition, they receive a larger tax deduction. Taken together, these

effects contribute to the problem of inequality within the insurance

system in Korea.

To remedy this situation, we suggest two devices. First, the

premium payment method could be revised from a fixed to a progressive

proportion of the wages. A progress ive rate of premium payment wou1d

increase the contribution of the high income group to the resource

pooling. Second, the coinsurance rate could be changed to remove the

income barrier for the low income group.' A high rate of coinsurance

provrs ton may not remove a financial barrier for the insured,

especia lly in the low income group. l If the government has the aim

of improving the access~bil ity to medical care through removing a

financial barrier, the coinsurance rate (copayment portion of a

patient) must be lowered, especially for the low income group.

The above discussions are concentrated only on the demand side.

As examined ealier in chapter I, the supply of medical care services

can not catch up with the increasing demand. This disparity between

supply and demand will cause the high inflation of medical care price,

which has been experienced by most developed countries. To escape from

1In the paper of Scitovsky and McCa11 (1977), they pointed out
that a 25 percent coinsurance provision may impose too much of a
financia1 burden on the low income group. A 25 percent coinsurance
rate is lower than that of Korea.
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the inflation of medical care services, we can consider one policy

alternative that is to increase the supply of medical care services in

terms of the number of physicians and facilities. However, since the

increase of supply, especia lly, expanding the supply of phys icians,

takes a long time, we need to adjust the demand side in the respect of

equal utilization of medical care service on a transitional basis.

To achieve the two different policy goals of preventing the

inflation as well as remedying unequal utilization, we can apply the

different coinsurance rate or impose different lower 1imit on the

beneficial expense of insurance company across different income

groups. The present coinsurance system. of Korea does not adopt the

lower limit. The application of lower limit on the expense according

to the income level wi 11 moderate the overuse of the hig~er income

group.

c. Limitations of the Study and Suggestions for Further Research

One of the major limitations of this study lies in the

insufficient data base. To measure the effects of insurance, it is

more desirable to analyze the demand behavior of the insured in

comparison to the uninsured. The analysis of these effects in this

study bears a limited applicability in policy implication, since the

premium data do not offer any information about the uninsured.

The premium data also impose a limitation on the analysis of

time price. Theoretically, the introduction of medical insurance
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decreases the importance of money price, while it increases the

importance of time price. This is primarily, because the money price

paid is only part of the total cost of medical care services, and also

because insurance induces demand and causes longer waiting time.

However, the premium data used in this study do not contain the

information on time price.

Another 1imitation of the study comes from its exclus ion of

inpatient care. Medica 1 insurance affects the demand for inpatient as

well as outpatient care. Since our samples include a ':~ry limited

number of cases of hospita 1ization during the given period, an

adequate analysis of inpatient care was impossible.

Further research would have to be conducted al~ng the 1ines

suggested below for policy purposes. The amount of subsidy that is

transfered from the lower consumption group to the higher consumption

group should be analyzed. This is implied in the above finding that

the low income group faces a relatively unfavorable situation under

the present insurance scheme.

The coinsurance rate and premium payment rate are the key

factors in the context of insurance pol icy. At present, these rates

are too uniform. Further study on the effects of various coinsurance

and premium rates would contribute to the improvement of equality

among the insured.

As explained earlier in chapter I, the insured benefit not only

from tax deduction, but also from the price control by the government,

while the uninsured are not allowed such benefits. As a consequence,
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it seems that the uninsured subsidize the insured through taxes and

through full payment for the medical care services. At present, it is

not known exactly how far this is the case. The inequality problem

between the insured and the uninsured should also be analyzed.

Apart from the inequality between the insured and the uninsured,

the effect of price control by the government should be examined,

since price control would bring about the distortion of medical care

market or the prevention of the deve lopnent of medica1 care techno logy.

Another area to which further research should be directed

concerns the measurement of the qua1ity factors in the demand

function. Through the measurement of these factors, we will be able to

understand more adequately the substitution between the physician and

the hospital use in consumer behavior. The study of the substitution

pattern will provide the policy maker with the basic information about

resource allocation for the national health planning.

Though we mention about the possibil ity of' pr ice infl ation in

medical care services, there is no price indicator readily available.

Thus it is necessary to construct the price index of medical care

services as a composite good. In addition, time-series analysis on the

demand for medical care services should be explored. It is also noted

that household expenditure data would be useful for the time-series

study.
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