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Abstract

Good health enhances market earnings by increasing healthy days for work, and by increasing
non-market productivity, which allows for more time available for household production.  The health check-up
is one good strategy to secure good health.  This study aims to explain the behavior toward the demand for
health cheekeup by the population ages 20-64 in Japan. We focus on the effects on the demand for health
check-up of different types of health insurance with respect to gender-specific response.  Using sample data
from the Nanonad Survey of Life in 1995, we find a number of socio-economic and demographic factors to be
the determinants of the health check-up, These determinants include: age, gender, earnings, type of health
Insurance cover, firm size, occupation, and objective evaluation measures of health conditions.  These variables
Are shown 1o be mostly significant in our models. Our empirical study shows that differentials in the demand
for health check-up rate among Japanese population ages 20-64 are mainly due to differences in costs in
dceessing the healtl: check-up as well as the expected loss due to illness. Hence, government policy to mitigate
the health check-up costs in various forms is highly recommended, which can be accomplished through the
effective wrgeting of disadvantaged groups such as married women, National Health Insurance insurants and
employees relatively smaller-sized firms,
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Differentials in the Demand for Heaith Check-up in Japan

:'I;;'.[n_ti'?niuetion |

: . Good health is by itself of great value, It enhances market earnings by increasing healthy

days for work (Grossman 1972), and by increasing non-market productivity, it allows for more
.-_1-i'm€’: available for household production (Becker 1976). Health check-up is a good strategy to

secure and maintain good health. However, a survey by the Japanese government, the National
Survey of Life in 1995 (Kokumin Seikatu Kiso Chosa, in Japanese), shows that not only about
half of the population has the health check-up, but also the demand for health check-up
substantially varies among the population. The reasons behind the low demand for health check-
up as well as the differentials in the demand under the comprehensive Japanese medical health
care system await clarification.

Health check-up has at least two aspects. First, under uncertainty, one can likely obtain
more objective diagnostic health information over subtective self-evaluation of health, Second,
the health check-up will lead to a further demand for preventive medical care when necessary,
Consequently, early medical care often curtaals serious ilinesses. In general, individuals demand
less health information when they are young, but their demand increases as age rises (Kenkel
1990).  The individual’s decision 1o have health check-up depends on accessibility to health
-~ check-up facilities. That is, costs of health check-up including both the coverage of medical costs
:'-__'_'55?';'__l:‘i__'c:_.zi:}th"insurancez and time costs become the major determinants of the demand for health

- check-up and the latter have larger time-price elasticity in the demand for medical inputs (Phelps

.:::'}:'Ezhd;Néthusé _'197’4, Coffey 1983). While income has a positive effect on the demand for

pre éfifivé medical care (Kenkel 1994, and a better knowledge of one’s own health information
:_'i_n'kgjre;_gs_t;s the demand for preventive medical care (Hsieh and Lin 1997), better health gives less
'E:._:il.‘liééz_it._i:ﬂ::for individuals to collect health information. Al these aspects of the individual’s
behavmr iowfard the demand for health check-up are dog to invelved uncertainty (Arrow 1963),

' '_ This study focuses on differentials in the demand for the health check-up according to
 different types of health insurance and by gender. Its purpose lies in attempting to clarify the
reasons behind the Jow demand for the health check-up among females more than males, and
among persons covered by the National Health Insurance more than those covered by other types
of health insurance in Japan. There had been few empirical studies, precedent to this study,
which focused on this issue that uses micro-data from the National Survey of Life in 1995, Our

study takes a sample of 449,051 people ages 20-64 from the entire 746,592 observations of all
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ages 12 and over in the Survey. ! Based on the empirical results, we find that the gender
differential in the demand for health check-up exists after controlling other socio-economic and
demographic variables. Age is one of the major factors that determine the demand for the health
check up. Types of health insurance coverage as well as sizes of organizations the individual
works for are also robust factors that affect individual demand for the health check-up.

This paper is organized as follows. The next section provides the aspects of the health
check-up based on the aforementioned survey. Section III presents our theoretical model that
shows comparative static analysis of the demand for health check-up, as well as the explanation

of the variables of interest in this study. We then report our empirical results in Section I'V and

our summary in Section V.

I1. Aspects of the Health Check-up
Japan’s Medical Insurance System is a comprehensive system covering the entire

population through the National Health Insurance, the Employees’ Health Insurance, and the
Seamen’s Insurance.” Of the Employees’ Health Insurance, there are three types: (1) the Society-
managed Health Insurance, provided for by an employer with 700 employees or more,’ (2) the
Health Insurance managed by the Government, provided for by an employer with less than 700
employees, and (3) the Mutual Aid Associations Health Insurance covering public employees,
and teachers and personnel of private schools. The medical care benefits under the Employees’
Health Insurance cover 80% and 70% of medical costs for insured persons and their dependents,
respectively. The National Health Insurance is a community-based insurance plan for local
residents who are not covered by the Employees’ Health Insurance. It pays for 70% of the

medical costs incurred by all insured persons.*

! Por the detailed description, see the Japan Statistical Yearbook 1999 (Statistic Bureau, Management and
Coordination Agency, 1998, p. 616). The total number of correspondents in the 1995 Survey is 746,592: N
(aged 19 and less) = 177,430; N (aged 20-64) = 449,051; and N (aged 65 and more} = 120,111,

? In addition to these insurance systems, there is the health service system for the elderly aged 70 or more,
who receive medical care services at minimum cost. The detailed outline of Japan's Medical Care Security
System is described in the Qutline of Social Insurance in Japan 1998 (Social Insurance Agency,
Government of Japan, 1999), which this section summarizes.

* The number of employees is not rigid in practice.

* The contribution rate levied on basic wages of employees varies among different types of health
insurance: half of the contribution rate (8.5%) of the Health Insurance managed by Government is paid by
the employers (4.25%); employees under the Society-managed Health Insurance are responsible for only
3.658% of their contribution rate (8.394%), the rest being paid for by their employers. National government
employees, on the other hand, pay 9.195% of their contribution rate (18.39%). Source: Oudline of Social
Insurance in Japan 1998 (Social Insurance Agency, Government of Japan, 1999), pp. 140-143.
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Of the various health check-ups provided by firms, there are three classifications: the
compulsory health check-up instituted by law, the recommended health check-up, and the
discretionary ones in the firms. The general health check-up is usually compuisory prior to the
commencement of employment, and then again once every year throughout the duration of
employment. It includes the following items: (1) report of medical history, (2) seif-evaluation and
cbjective evaluation of medical symptoms, (3} height, weight, optesthesia, color vision
{chromatopsia), and audiometry, (4) chest X-ray radiography, (5) blood pressure, (6) urine
examination, (7) anemia, (8) liver function, (9) blood lipids, (10) blood sugar, and (11)
electrocardiogram.

Besides these various health check-ups, firms often provide their employees another
type of health check-up as a fringe benefit: half day, one-day or two-day thorough health check-
up in hospital once a year in order to find the employee’s sickness at an early stage as well as to
promote the employees’ health condition.” This type of medical service for employees, called
“Nin-gen Dock (in Japanese),” is not covered by the Employees’ Health Insurance. According to
The Sitwations of Fringe Benefits (Fukuri Kosei Jizyo, in Japanese: Institute of Labor
Administration, 1998), about 81 percent of the surveyed 5,000 firms, sampled from ail over the
industries, subsidize about 70 percent or more of the incurred medical costs of the comprehensive
health check up in hospital.” The average amount of the coverage is about $350, within the range
of $100 to $900.7 About 89 percent of the firms with 3,000 employees or more provide this
subsidy, about 84 percent of those witl 1,000 - 2,999 employees, and about 74 percent of those
with less than 1,000 employees.

In a similar way, the National Health Insurance also provides for various types of health
check-up to local residents whao are not covered by the Employees™ Health Insurance and other
types of health insurance.® Generally, the local government notifies their residents about the
schedules for the health check-up. These health check-up periods are scattered throughout the
year in order to avoid the busy periods for their residents, e.g., farmers. Residents usually go to

one of the health centers within the vicinity for their health check-up but go to hospitals and

* This health check-up is often extended to the employee’s spouse, parents and children.

® The Institute of Labor Administration (1998), Sitrations of Fringe Benefits, pp. 278-285 and pp. 334-347.
The survey peried was from October 19 to December 28 in 1995,

7 All dollar values in this paper are calculated based on the exchange rate of $1 = 100 yen, for brevity. We
note that, according to OECD HEALTH DATA 98, per capita health expenditures incorporate the
purchasing power parity (PPP), $1 = 195.35 yen, in calculation. However, ours use $1 = 100 yen for two
reasons: first, the doilar values in PPP seem to underestimate the reality in Japan; and second, our dollar
values can be easily transiated into the PPP values if those values are halved.

* Spouses of employees, covered under the Employees’ Health Insurance as dependents, may receive this
service upon their request to the corresponding local government,
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clinics for certain types of medical check-ups. They pay the minimum fee according to the type
of health check-up they take.

The types of heaith check-up provided by focal governments are as follows: (1} group
health check-up at local health centers and individual visits to hospitals or clinics,” and (2)
comprehensive medical health check-up in hospitals, ie, the “Nin-gen Dock™ The former
includes the baste health check-up items mentioned earlier for a fee of about $10, and tests for the
following: gastric cancer (38), carcinoma of the colon and rectum ($35), hung cancer (no fee; $5
for examination of sputum), tubercufosis (no fee), carcinoma cancer uteri {86}, osteoporosis ($3),
breast cancer {$10), and other types of women's medical tests ($5). The Jatter is inclusive of the
basic health check-up items plus other services depending on the length of hospital stay. The
subsidies by local governments are, for example, $175 for general medical examination (own out-
of-pocker expenses are about $190; that is, the total costs are about $365), $250 for brain
examination (own expenses are about $274), and $375 for comprehensive examination, i.e.,
general plus bramn examinations, {private expenses amount to about $410). Fhe provisions for the
above-mentioned health check-up have age restrictions, such as the general medical examination
for people aged 30 or more, and the brain and comprehensive examinations for those aged 40 or
more.

Now, we will report on how people aged 20 to 64 in Japan have the health check-up,
based on the National Survey of Life in 1995 (“Kokuwnin Seikatsu Kiso Chosa™ in Japanese;
hereafter the Survey). Of people aged 20-64 in the Survey, the sample sizes are: overall N =
449,051, male N = 219,983, and female N = 229,068. The overall average of the health check-up
is 0.557, that is, 55.7% of the population who had their health check-up. The proportion of males
taking the health check-up is 0.607, which is about 10 percentage points above the 0.509 of
ferales. Let us now refer to the sample means of the proportion of people having their health
check-up by different types of health insurance and different age groups. We show the averages
for each type of insurance cover for each age group in Table 1 and Figure 1. We note that the
health check-up proportion is highest (0.692) for Mutual Aid Asseciations Health Insurance in
almost all of the different age groups, and second highest (0.647) for Socicty-managed Health

Insurance. Meanwhile, NHI insurants have the lowest proportion of health check-up takers

(0.419),

’ The following items of health check-up and the corresponding fees vary with the locality involved,
reflecting the budgetary constraints of their respective tocal governments,

* One of the possible reasons why persons covered by the Mutual Aid Associations Health Insurance have
higher heaith chicck-up rates maybe due to the fact that those working at schools or universities have

medical offices at the work place.
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A reason for the high health check-up rate for both is that employees covered by either
health insurance enjoy better and more fringe benefits, and with easier access to the heaith check-
up, they incur lesser costs. In fact, firms with 1,000 or more employees, by law, must have their
industrial doctor and medical assistance such as nurses in their work places. On the other hand,
smaller firms may provide less medical facilities and services at their working sites, and
sometimes they may not want employees to leave their jobs simply for the health check-up. In
response 10 this problem, branches of the Supervision of Labor Standards often facilitate
informing the employers, as wel as providing on-site health check-up by parking medical
vehicles with X-ray radiation equipment near or at their work sites. Also, people with the
National Health Insurance have less accessibility to health check-up facilities than those working
at large firms; although both groups are notified regarding the health check-up days and places by
local governments. As observed in Table 1 and Figure 1, we notice that there are variations in the
health check-up rates among different health insurance as well as among different age groups of
each health insurance. The apparent reason that people of older age groups have higher health
check-up rate is due to their higher risk of sickness as compared with younger age groups. Thus,
these differences in health check-up rate by the type of health insurance and also by the age factor
must be underlined.

Table 2 and Figure 2 provide the health check-up rates according to gender. We find
males with Mutual Aid Associations Health Insurance (i.e., public employees, and teachers and
personnel of private schools) and those with Society-managed Health Insurance (i.e., 700
employees or more in a firm) have very high health check-up rates. For example, the difference
in the overall health check-up rate between males with the National Health Insurance and those
with the Mutual Aid Associations Health Insurance is nearly 40 percentage points; the former is
0.409 and the latter 0.789 in Table 2. For females in the same two categories, the differential
becomes somewhat smaller: 0.429 for females with the National Health Insurance, and 0.598 for
their counterparts with Mutual Aid Associations Health Insurance.

Females, except those with the National Health Insurance, have a similar pattern of the
health check-up rate, as shown in Figure 2. Their health check-up rates dip at the age of 30-34
years old.!" This reduction in the health check-up rate probably reflects the timing of marriage

and the delivery of a child. During pregnancy, these women meet doctors on a regular basis so

"' We nate a similar dip with Japanese female labor force participation rate: 73.4% (ages 20-24), 68.2%
(25-29), 56.2 (30-34), 62.3 (35-39), 70.9 (40-44), and 72.2 (45-49), as of 1997: Government of Japan,
Ministry of Labor (1999), Hhitepaper on Female Labor, FH1. This dip is a typical phenomenon of female
labor force participation in Japan,
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they are likely to be well informed regarding their health conditions. They do not need to take
their health check-up. Furthermore, they are likely to be advised not to take X-ray during the
period of maternity. Although we do not see any dip in the health check-up rate of females with
the National Health Insurance, the average rate for those aged 30-39 is far lower (0.278) than
those covered by other types of health insurance. Thus, we observe there exist variations in the
opportunities for health check-up for different health insurance types and gender. The low health
check-up rate of females aged 30-39 very likely reflects the risk of maternity.
Now, we examine more in detai] the difference in health check-up rate between married
and single women (see Table 3 and Figure 3). First, we note that the rate among women aged 20-
29 and 30-39 is lower for married than for single women in all types of health insurance. Second,
except for women insurants under the National Health Insurance, the health check-up rate of
single women is generally higher than the rate of married women of all age groups from 20-29 to
50-60. Third, the difference in health check-up rate between married and single women under a
given health insurance narrows at the ages of 61-64. An explanation for the higher health check-
up rates among single women is probably due to a larger loss in income if they should become ill
and have no one to ask for help.”” On the other hand, the generally low health check-up rate for
married women can be partially explained by the following reasons. First, as mentioned
previously, married women ages 20 to 39 have a high risk of damaging the fetus by having X-ray
during the pregnancy period. Second, married women with young children and those living with
their parents face higher opportunity costs of having their health check-up unless they get
supportive assistance for household work when they visit clinics and hospitals. Finally, the
reason why the health check-up rates are similar among different types of health insurance,
wherein the check-up rate lowers at the ages of 61-64, can be attributed to the retirement age.
That is to say most women are already retired from employment. Concerning males, the health
check-up rate is always higher for married than for single men (see Table 4 and Figure 4). The
fear of losing their income due to illness seems to be giving strong incentives for married men to
have their health check-up.
Finally, we will examine the attitude of people with National Health Insurance by
employment status because these NHI insurants have the lowest rates of the health check-up. We
have argued earlier that people having greater accessibility to health check-up facilities are more

likely to take their health check-up than otherwise. If this hypothesis is correct, people with same

"2 Difference in rate of time preference between married and single women may be also another explanation.
However, the health check-up rate is reversed between them at the late age of 61-64. Thus, a consistently
low rate of time preference for single women may not be a good explanation.
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National Health Insurance but have different employment settings will have different health
check-up rates. For example, those with National Health Insurance but employed at large-sized
fims (e.g. those with over 1,000 workers) should have higher health check-up rates compared to
those working at a relatively small-sized firm with less than 30 workers."> Tables 5 and 6 provide
the health check-up rates of females and males according to employment status, respectively. We
see that the health check-up rate is highest (0.624) for female insurants of the National Health
Insurance but working at a firm with over 1,000 workers in Table S and the rate is similarly
higher for their counterpart within the male sample (0.784) in Table 6. On the other hand,
household workers have one of the lowest health check-up rates (regardless of gender) among the
various categories of employment.'® Additional evidence is, however, provided by related
household-categories, such as the self-employed, family workers, etc. The low rate of health
check-up among people working at a firm with 1-4 workers reflects that smaller firms provide
less medical facilities and services at their work sites than larger firms and sometime the former
may not want employees to leave their jobs simply for the health check-up.

For this section, what we have learned from the sample of approximately 450,000
people, aged 20 to 64, obtained from the National Survey of Life in 1995 may be summarized as
follows.

(1) As people grow older, they are more likely to take the health check-up.

(2) People with National Health Insurance are less likely to take the health check-up than
those covered either by Society-managed Health Insurance or Mutual Aid
Associations Health Insurance,

(3) Males and females have distinctly different attitudes toward the health check-up.

(4) Single women are more likely to take the health check-up than married ones; for the
males, the opposite is true,

(5) Among people with National health Insurance, those employed by larger-sized firms
have the health check-up more than those employed at home and in smaller-sized
firms.

We shall try to incorporate these observations into our theoretical model and to clarify the

factors that contribute to the low health check-up rate of insurants under the National Health

Insurance, which is the lowest health check-up rate among the different health insurances.

:3 A firm with over 1,000 workers usually provides a Society-managed Health Insurance. '
' We might need to take into account that both sample sizes are too small to be statistically valid.
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T

I'1L. Theoretical Model
3-1. Model

As was mentioned in the previous section, the average proportion of 20 to 64 year-old
Japanese, who had the health check-up in 1995, is about 56%. Nearly half of the population did
not take their health check-up despite the fact that the purpose of the health check-up is to provide
information on the individual’s health status by identifying symptoms and illnesses at their carly
stages.

There are a number of possible explanations as to why people do not take the health
check-up. One of the possible reasons could be that most people are risk-lovers, but this is hardiy
an acceptable explanation. Or that, on the contrary, most people are risk-averse but they feel they
have adequate knowledge of their health condition; thus, the marginal benefits of having the
health check-up are too little relative to its costs. There are many other explanations that are
possible but too many to be mentioned. However, irrespective of the reasons, people are faced
with the uncertainty problem of the incidence of an illness. Generally, a person could prevent
future financial losses and psychological burdens by having more and better information with
regard to her present health condition. This kind of information could be provided by the health
check-up,

In this section, we would like to show an application of the theory of insurance under
uncertainty. This aims to explain the individual’s choice on whether to have or not to have the
health check-up in response to the exogenous changes the individual is faced with.

Let us assume that an individual’s preferences can be represented by a utility function,
U =U(S,5,,7,7,). ...(1)
Here, utility is defined over the contingent earning capacity (5),5,) " The corresponding
probabilities 7,77, are parameters of the utility function, since the value of a state-contingent

earming capacity depends on how likely the state is to occur.
Suppose there is an event S, where an individual is faced with probability 7, : she

majntains her initial heaith-related endowment §, by incurring the cost (P +C) per unit of

health check-up /;'® P is the price of health check-up per unit; and C is pecuniary as well as

: I i i tainty model.
' Normally in a text like Silberberg (1990), wealth rather than earning capacity I8 uscd in a typical uncertainty

However, since we are applying the theory of household production to the model, “1"’ pr ef?;;ﬂﬁfﬁﬁfe fha;g:-';%f
capacity,” which is assumed to be reflecting monetary units like wealth, Thns simp (cl ;};}8) . 445-447.
insurance under uncertainty is based on Pauly (1989, pp. 309-319, and Silberberg » PP-

' Here, we avoid putting subscript { to represent the individual, for brevity.
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non-pecuniary costs other than P of health check-up. P differs according to the individual’'s
health insurance. Then, .S, is defined as,
S, =S, ~(P+Oh. ... (2)

In the second event S, , the individual is now faced with the probability 7, she suffers
loss L of her earning capacity. We assume further that the value of loss increases as her age 4
progresses. That is, the individual’s opportunity costs rise (at a diminishing rate) as age does."”
Her stock of health eventually depreciates as age increases. Also, We assurne an additional factor
in the argument of loss L : the individual may take some health promoting activities £ to
increase her health stock HS . Loss L is defined as follows:

L=L(A,H), —a—li>0 and ﬁmiﬁq)(}
oA oH OHS oH

In equation (3), the size of loss L depends on types of illnesses.”® Different illnesses

(3

show different measurable symptoms (although some show similarities) such as high blood

pressure, high cholesterol, proteinuria, and high white blood cell. Bach symptom s ; 1s associated
with a particular illness and, hence, with a particular loss Z,. Having the health check-up is
influenced by subjective and/or objective symptoms such that,
h=h(s), j=L.,n ...(4)
If symptoms are subject to a probability distribution such as 7, (s, ), we can assume that having
the health check-up is an inverse function of symptoms,
7 =0s,) . (5)

Therefore, we can show the relationship between health check-up /4 and loss L as,
7, * (ML, ...(6)
where 7 * is probability associated with loss L,. The expected loss due to illness can be

expressed as,

Expected Loss = ¥ (W L(A, H) = iﬂ"j (WL, (A4,H). ... €

7=l

17 We implicitly assume here that there is an accumulation of heaith stock up to a certain age.
¥ For example, the major diseases among the fifty- and sixty-year old Japanese are diseases of the digestive system,
circulatory system, musculoskeletal system and connective tissue, and nervous system and sense organs (Japan

Statistical Yearbook 1999, pp.670-671).
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Finally, if event 2 occurs, the individual receives medical care, which can be considered
as earning-capacity-augmenting benefits M . However, the individual may not be able to receive
benefits without some negative aspects. That is, during the interim when she is sick and is treated
by a medical doctor, she visits the clinic or hospital; she awaits her turn with fatigue."”” The

psychological burden should be considered in the calculations of costs such that — gMf , where

0 < g < 1. Now, we define event 2 in terms of loss and benefits in money-equivalent units,
S, =8, ~(P+Ch—n¥(IMLAH)+(A~ )M, ... (8)
Finally, concerning the probabilities attached to events | and 2, &, and #, are

functions of an individual’s age A . In other words, as she becomes older, say in her 505 as
compared to her 20s or 30s, she becomes more contingent to illness. We express the individual’s
preference for an uncertain prospect in the form of expected utility function, a Von Neumann-
Morgenstern utility function, as follows:™

FU = (-2 (ANU(S, — (P + OV a{ADU(S, —(P+CYh-a* (LA, HYy+(1 - g )M)
LA
The value of # that maximizes EU satisfies the following first-order condition:
(L= (ANU, (P + C)+ (AU (P +C) + LA, H)]=0,at h>0, ....(10)

PO e LOLH) (L= 2 (AU, (%)
(P+C) (AU, (y)

s e (1n

x=z8, - (P+C)h,
yES, (PO~ (LA HY+(1- )M,

L ﬂ-ggw>0,and
¥ 6y
»

- Orth)

0.
4L ch

* About 49% of patients in large-sized hospitads wait for at least an hour and a half: and about { 5% wait for more than
3 hours. In medium-sized hospitals, those who wait for more than an hour and a half account for about 44%, and
account for 28% in small-sized hospitals. In both hospitals, the patient rates for those who wait for morc than three
hours are 17.2% and 15.6%, respectively (Movements in National Sanitation, 1999. p.84), However, medical
examinations in hospitals last very short: almost 64% of patients in Jarge-sized hospitals take only 10 minutes or less
ﬁ?f their examinations, and 18% take less than 3 minutes. About 61% and 57% of patients, respectively in medium-
sized and smali-sized hospitals, take less than 10 minutes or less for their medical examinations.

* Here, we change our notations, such that } — 77 = 7T, and 7T =77,
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In equation (11), the left-side expression is interpreted as the marginal productivity of health
check-up and the right-side one is the slope of the indifference curve (Ehrlich and Becker 1972, p.
634)."' The equilibrium condition requires (P +C)+x,L{A,H)< 0. That is, an additional
dotlar spent on health check-up must reduce the expected loss by more than a dollar.” In other
words, if an individual does not expect the benefits from the reduction of her expected loss to be
greater than the health check-up cost, she will not take the health check-up. Putting it differently,
based on equation (10}, if the maximum of EU occurs when A =0, rather than A > 0, then
necessarily £U/'< 0 hence, we will have a corner solution. Furthermore, even if A > 0 to start
with, there may be some range of EU , where EU'<0. This may be the case when

~I= [;r,: LA HY/(P + C)] <0 . Then, the individual will not have her health check-up, hence,

h=0 at which EU(h=0)> EU(h>0). For example, when the individual already has
adequately good information on her current health condition, it does not make any sense for her to
see a medical doctor in hospital for a slight cough.

The second-order condition of equation (10) requires,

D= (1~ m(ANU (P +C) +a( AU, D* <0, ... (12)

er = éﬁ{{fﬁ < 0’
' Ox
ot/
w = <),
oy
dm, x'(
c;;"’ = ;2( D = () (assumed without loss), and

B = [(P+Cy+ 7, LA, H)] <0.
We can now find the effect of an individual®s age A on the demand for the health check-
up /1 by partially differentiating the first-order optimality condition, equation (10), with respect

o A:

ch | N . '
E}X = B[ﬂA(——L/x (P+CYy+ Uy o)+ n'(A)(nyr,,LA - U)yﬂ (M) >0 ..013)
where

' According ta Ehrlich and Becker (1972), the lefi-side expression in equation (11) in our presentation is viewed as the
slope of the production transformation curve; and the right side is the slope of the indifference curve of S i S 2

Hence, both sides must be equat in equilibrium for 4> 0.
% The reduction in this context might be duc to “self-protection.” In Ehrlich and Becker (1972),“... self-insurance [is]

a reduction in the size of a Joss, and self-protection [is] a reduction in the probability of a loss (p.633)."
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4= ond) >0, and
) OL(A,H) 50

04
‘The above positive sign shows that, as an individual grows older, she is more likely to have her

L

]

health check-up.
Let us now consider the case of an increase in the price P of health check-up. That is,

the coverage of medical costs by health insurance decreases in clinics and hospitals. The effect of

an increase in P on the health check-up is negative as the following shows:

% - 215[(1 ~ (AN (=P +C) + (DU, (~h)® + (L - (AU, +7(A)U . ... (14)

gf; <0 is guaranteed if [({ —z(ADV , /x(AHU | > —D] 2

In other words, as the coverage of medical costs by health insurance increases, i.e., a decrease in
P, an individual is more likely to have her health check-up. Then, if the above condition is
satisfied, then we can also say that an increase in pecuniary and non-pecuniary costs, C, will
give a disincentive for an individual to have her health check-up. For example, in a case of a
pregnant woman, having chest x-ray radiography by her health check-up is likely to damage her
fetus. Thus, she is very unlikely to have her health check-up during the period of pregnancy.

The effect of an increase in an individual’s initial endowment .S, may be found to be

positive as,
N L e (AU (P4 CY+ (AU D] > 0 a15)
aSo - D XX W . Prvaen

This result (15) shows that an individual with higher eaming power, for instance, one with a

larger stock of hurnan capital, is willing to have the health check-up to secure her earnings loss.
Here, let us see whether an individual who is willing to have health stock augmenting

activities will have her health check-up or not. By partially differentiating the first-order optimal

condition, we have the following result:

O ()L, (U, 7 (DU, ®)]>0, .....(16)

oH D

B Hereafter, we assume that this condition holds.



13 Tadashi Yamada and Tetsuji Yamada

L, = oL(A, H) .0

oH
Hence, an increase in health stock augmenting activities, which raises earning capacities through
an increase i the individual’s health stock, will tend to encourage the individual to have the
health check-up in order to avoid the earnings loss due to sudden illness.

We can also evaluate the effect of the psychological burden g in terms of (1- g)M in
equation (9), which is a burden incurred by an individual due to her illness. When an individual is
sick and has to wait many hours at a busy hospital, this creates for her psychological costs, e.g.,
fatigue. In case of heavy illness, she may have to be hospitalized for cure with medical

treatments that may take several hours or days. The effect of an increase in gon A will be

positive,
oh 1 .
L [ U DEM=00 L (IT)

g [)[ > '

The above result can be interpreted as: when an individual believes she may be more prone to
some serious illness, say, through her job, she is more willing to have her health check-up in

order to avoid greater psychological burden should she become ill. On the other hand, the effect

of an increase in the medical benefits M on health check-up is negative,

oh 1
o7 = AU, <0, ... (18)

Hence, the individual becomes less self-protective as benefits increase, which is an aspect of the

moral hazard present.
Finally, we will discuss the effect of gender difference on the health check-up. In the

formulation of equation (7), the expected loss, 7" (h}L(A, H), can be defined as,
17 =l (WL (A H)Y or L7 = 2" (WL (AH), .....19)
where Z'“is a gender-specific expected earning loss, (7 = f,m): f = female, and m = male .

Lisa positive function of both 7' (k) and L'(A, H) such as,

ar’ ar
—= , and —— = > (}.
o' (h) oL (A4, H)

The effect of an increase (or a shift } in the probability distribution on the health checkup is found

il >

to be,

h 1 { L]
_oh 1. WA HDUP + Y+ (A, H)] > 0, ... (20
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)

_ . o, - o
following the assumption, 5———’;— =0. This result indicates that individuals who are more

7' (h)
prone to illness are more likely to have the heaith check-up than those who are not. This positive

. . . jr . Ch
relationship can also be applied to L' ; that is, —== > 0. That is, an individual with higher

ol
expected loss is more likely to have her health check-up than one with less. Therefore, when both
female and male are in the labor market and the former earns less than the latter such as
LI (A HY < " (A, H), females are less likely to have the health check-up than males do since
' (h) < x™ (h) in general. The same applies to equally healthy females for a female who earns
more. This indicates that a single woman in the labor market is more likely to have her health
check-up than a married woman in the household when both are equally healthy. We may also
say that if a married woman were to have some interruption in her career, that a single woman is
more likely to have her health check-up than a married woman even although both are currently

in the fabor market and are equally healthy.

All these comparative static results must then be evaluated and be operational in an
empirical study. For our empirical specifications, we suppose that the decision of an individual to
have the health check-up or not depends on an unobservable utility index /,, defined as,
L=XB+u,, .21
X i a (Ixk) row vector of explanatory variables which determines /,,

B a (kxl) column vector of parameters to estimate, and
%, . a normally distributed random term.

In equation (21), the larger the value of the index /,, the greater the probability of the
individual to have the health check-up. Here, we assume that for the individual there is a critical
level of the index /], such that if /, exceeds I, she will have health check-up, otherwise she

will not. To put it differently, in terms of the notations in our comparative static analyses,
N ent OEU imply £, -1’20 . Therefore, let
D=[(P+C)+m, L{A, H)) <0 and mé}:m() at >0 imply {, -4, 20. erelore,

h =1 if the individual has the health check-up, and 4 = 0 if he does not. Since /,, £}, and @

are not observable, if we assume /, and I to be normaly distributed with the same mean and

variance, the probability that the individual has the health check-up may be expressed as,
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xg
Prob(h=1)=Prob(r] <1)= FU) = [ dr, .21
/2

where [7(#) is the cumulative distribution function, and ¢ is a standardized normal variable, i.e.,
t ~N(0,1).%* We estimate a probit model of the demand for the health check-up and a tobit
model for the length of hospital stay. The next section mentions variables of interest in this study.
3-2. Variables _

We show the comparative static analyses of the effects of variables of interest on the
demand for the health check-up with the previous theoretical model described. The dependent
variable used in this study is whether individuals have the health check-up or not, thus, we use a
dummy variable (= 1) if the individual has her health check-up, otherwise, the value is 0.%

One of the major expianatory variables to explain the variation in the demand for
medical health check-up is the age of individuals. Its relationship is theoretically positive. The
refationship between age and the medical health check-up observed from our sample as shown in
Tables and Figures is slowly increasing at a diminishing rate until the age of 60 and then declines.
The reason for this decline in the demand for medical health check-up is the retirement age at 60
years old for those working in relatively large-sized firms. It needs to be mentioned here that
persons who retire are still eligible for a type of health insurance that is part Society-managed
Insurance or Government-managed Insurance for the two years following the retirement.
Otherwise, these individuals may choose the National Health Insurance cover.

Gender is another major explanatory variable in this analysis, such that the males’ health
check-up rate always exceeds the females’ across the 20-64-age range. The differentials in their
health check-up rates certainly result from their biological differences such that males are more
prone to iliness or have shorter longevity than females. We have theoretically shown that males
are more likely to have their health check-ups than females due to the higher expected loss for the
former than the latter. We will examine the effect of gender difference on the demand for health
check-up, ceteris paribus.

Besides the effects of the above demographic variables, the explanatory variable that can
be considered as a policy-implication variable is the health insurance coverage. This includes the
National Health Insurance (NHI), Government-managed Insurance, Society-managed Insurance,

and Mutual Aid Association Health Insurance. The NHI coverage rate is 76% for everyone,

* The presentation of this probit model is from Gujarati (1995, pp. 563-564).
3 As we mentioned in 111 General Aspects of the Health Check-up, the variables pertaining to individuals in this study

are from the National Survey of Life in 1995,
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while the coverage rates of other three types of insurance are 80% (the coverage rate for spouse
and family is 70%).

To examine the effect of an individual’s initial endowment on health check-up, we use
the dummy variable for the household’s highest income eamer (i.e., breadwinner). In addition,
we include the household’s monthly expenditures, which will have the income effect on the
demand for the health check-up. When monthly expenditures is not reported, we use a dummy
variable for the individual who did not report the values, since the regression results may be
biased if we exclude all who did not report this for the study.

For the measurement of health stock augmenting activities by individuals, we use the
frequency of daily practices such as eating regular meals, nutritiously balanced meals and not-
too-salty meals, not eating excessively, having physical exercise, adequate hours of sleep, and
time to refresh oneself during the activities of the day. We expect that the effect of this variable
on the demand for health check-up is positive, shown previously to be theoretically positive.

To evaluate the effect of the psychological burden when the individual becomes ill and
also to evaluate the behavior of individuals who are more prone to illness, the numbers of
illnesses the individual has had is included as an explanatory variable. This variable is also
shown to be theoretically positive. This number includes diseases of the circulatory system,
respiratory system, digestive system, genitourinary system, and so forth. Although the illnesses
of each system can be explanatory variables in our regression, we decided not to use this
approach because of the difficulty in evaluating the differences of their effects, besides the
numbers are too many to be meaningful for our interest. In addition to the illness variable, we
also include the number of stressful events the individual has had to face. These three
explanatory variables are considered as objective variables in evaluating the individual’s health
condition. To avoid specification errors, the subjective evaluation of an individual's health
condition is also included in the regression analysis. In doing so, we us¢ three dummies to
represent this: excellent health if one feels his health to be excellent, good health when he
considers it good, and fair health if he feels he possesses fair health conditions.

As for the effect of the medical benefits on the demand for health check-up, we use the
variable on life insurance as proxy for benefits. The effect of this variable is expected to be
negative on the health check-up. There are various types of life insurance sold these days. Some
provide coverage only for costs incurred upon hospitalization and for injuries.

To examine the effect of a change in the likelihood of illness on health check-up, we use

a dummy variable for the individual whether he has visited either clinics or hospitals for the past

year. If the individual did not visit those institutions at all for one year, we consider the
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individual healthy, ceteris paribus. Thus, her tendency to become ill is smaller than a
counterpart’s who had been to either a clinic or hospital more often.

Other than these explanatory variables mentioned above, we include the variables on
education, sizes of firms, types of employment, sizes of population, and regional dummies. The

definition and statistics of the variables used in this study are reported in Table 7. In the next

section, we will report our empirical results.

1V. Empirical Results
Resuits for the probit analyses regarding the demand for the health check-up are

reported in Table 8 for both males and females of the 20-64 age range. Tables 9,10,11 show the
results for populations grouped according to type of health insurance: Table 9 reports results for
the overall non-gender specific sample, and Tables 10 and 11 shows those of the female and male
samples, respectively. We next highlight the health check-up regression runs for National Health
Insurance (NHI) insurants: Table 12 shows the results for the female sample, while Table 13
show their male counterparts’. We will discuss those factors of interest that contribute to the
differentials in the demand for health check-up.
4-1, Health Check-up Results of Males and Females of the 20-64 Age Gronp

First, we consider the respective results of the males (N=214,948) and the females (N =
223,958) in Table 8. The age variable (AGE) is highly significant in both males (0.046) and
females (0.032). The positive estimated coefficients on AGE and the negative estimated
coefficients on AGESQ for both males and females indicate that the profile of their health check-
up rate is concave as age increases. > The marginal effects of AGE on the demand for health
check-up are 0.015 for males and 0.011 for females.”® The age elasticity of health check-up
without the AGESQ term is about 1,665 for males and about 1.204 for females at the sample
means. After controlling for other socio-economic and demographic variables, we find that both
males and females become more concerned with their health as age increases; this may be due to
the individual’s loss of health stock.

As mentioned earlier, we have hypothesized that individuals tend not to have the health
check-up as pecuniary and non-pecuniary costs rise. Especially, women of the ages of 30-39

(MATERNITY) get married, expect a child, and raise their children. The costs of health check-

* In our regression analyses, we grouped the sample population ages 20-64 into different categories by health
i{llsuram:c and also by gender, since we focus our study mainly on differentials in the demand for health check-up.

In Table 8 as well as other Tables, when the sign of t-statistic is negative and the estimated coefficient is 0.000, the
estimated coefficient is in fact negative. The reported value is simply due to the text format used.
* These marginal effects are based on the values without the AGESQ term. The inclusion will give the following
formulas: the marginal effect for males = (.015-2x0.0001 AGE, and that for females = 0.011-2x0.00005AGE.
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up are not only the price of health check-up in clinics and hospitals, but also the opportunity costs,
The women of this age group then are less likely to have the health check-up when the costs are
not negligible. The sign of the MATERNITY variable is negative (-0.142) and highly significant.
The marginal effect is -0.049, which indicates that the married women of this 30-39 age group
will have a substantially lower probability of taking the health check-up by about 5 percentage
points than females of other age groups.”

The health check-up is a time-consuming health input. An individual has to give up
working hours or days for the sake of the health check-up, thus the wages (WAGE) can be
considered a proxy for the opportunity costs to some extent. The sign of WAGE is negative for
males (-0.099) and females (-0.042); both are significant. The marginal effects are -0.032 and -
0.015 for males and females, respectively; the respective wage elasticities of the health check-up
are -0.095 and -0.035. High opportunity costs, or higher wages, are a major deterrent in the
demand for health check-up and the effect works much stronger against males than females. On
the other hand, the estimated coefficient on the variable BREADWIN is significantly positive for
males (0.105) and the robust effect shows, as previously hypothesized, that the highest carner of a
household is more willing to have the health check-up to secure loss of earnings that would arise
from becoming ill. The negative and significant coefficient is a little puzzling in the case of
females (-0.028); since the marginal effect for males is about 0.034 while that for females is -
0.010, this difference becomes another factor resulting in the male-female differentials with
respect to the health check-up. From the estimated coefficient on monthly household
expenditures (i.e., MONTHEXP), we see that the income elasticity of the demand for health
check-up is positive. Although the estimated coefficients for both males and females are reported
substantially small (0.000), both marginal effects are about 0.0001, but the income (or
expenditure) elasticity of demand for health check-up is highly inelastic, such as 0.005 for males
and 0.006 for females.

As a policy variable, we include the types of individual’s health insurance coverage in the
model: NHI, GOVTHI, SOCIHI, and MUTUHL As expected, the estimated coefficient of the
NHI (National Health Insurance) for males is negative (-0.130) and the other three variables are
positive: 0.201 for GOVTHI, 0.309 for SOCIHI, and 0.335 for MUTUHL Their respective
marginal effects are -0.043, 0.064, 0.099, and 0.105. The marginal effects for females are,

% The marginal effect of discrete variable X, in this paper is obtained by the followings:
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respectively, 0.018 (NHI), 0.079 (GOVTHI), 0.112 (SOCIHD), and 0.152 (MUTUHD. All

pstipnates are statistically highly significant. These large differences in the marginal effect

Wetween males (or females) with MHI and those with the other types of health insurance indicate
that people with sither SOCTHT or M UTU ML have advantages in accessing the health check-up by
about 10 percentage points of more. Hence, the higher the coverage of the health check-up costs

is. the more the individuals are Tikely to have the health cheek-up. We consider that the

difference in the coverage is one of the major causes (o differentiate the health check-up of people
with MHI from those with other types of health insurance.

We svaluate next the effects of firm size on the demand for health check-up. Firms are
tegally bound 1o provide the bealth check-up to their employees. Firms with a larger number of
emplovecs are subject to more legal bindings or rules regarding employees’ working conditions.
{n sdddition, the firms face their well-organized and stronger labor unions. T herefore, the firms
wsually provide more and better fringe benefits as compared to firms with smaller numbers of
emplovees. Tnour study, we use warious sizes of firms, such as SIZET for those with -5
emplovees, SIZE1000 for institutions with 1,000 employees o more, and PUBEMPLY for public
é:f‘:‘%;?ieye:ﬁf;fm In addition, we also include other employment-status variables: PROPRIET,
FAMILY WK, PARTTIME, HUSWRKR and NOJOB. Among all these variables, the estimated
coefficients on the variables SIZE30 to SIZE1000 and PUBEMPLY are positive and statistically
highly significant for both males and fernales. For example, the marginal effects for males are
0,080 (SIZE0), 0,138 (SIZE100), 0.149 (SIZES00), 0,188 (SIZE1000) and 0.147
(PUBEMPLY); those for females are 0,119 {SIZE30), 0.188 (SIZE100), 0.210 (SIZE500), 0.266
(S1ZB1000) and 0,223 (PUBEMPLY). In comparison to these large effects, one of the negative
margingl effects of employment status, say HUSWRKR, is -0.062 for males and -0.060 for
females. Furthermore, if an individual does not have a job (NOJQOB), the marginal effects are -
(3,058 for males and -0.112 for females. We say that the difference in the demand for health
checkeup will be about 0.33 between females with SIZE1000 and female HUSWRKR. Instead of
HUSWRKR, 1 NOIOB is used, then the difference is about 0.38 for females. These results are
indicative of the provision of better working environments for employees in larger-sized firms

and the firms” high degrees of compliance with the law. These provisions create the major

BHCHECKUP . ) ‘
B el L ) WP j)““ Fx, =0,4X ; ), where F(®) is the cumulative distribution

Cixe

function and X | i & vector of all other variables, 7 % /.

i

T T T  annd s - . . .
= The painted dummy variable Tor fivm size 3¢ company directors,
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differences in the health check-up rates among females with different employment environments,
and between females and males.

Regarding the effects of an individual’s health conditions on the demand for health
check-up, holding constant the subjective evaluation of an individual’s health condition
(HLTHEXCE, HLTHGOOD, and HLTHFAIR); these variables are highly significant for both
males and females. The sign of the estimated coefficient on NOTVISIT (have not visit medical
institutions for the past year) is negative, while the one on HLTHPRAC is positive: -0.142 and.
0.078 for males and -0.178 and 0.086 for females.” The marginal values of NOTVISIT and
HLTHPRAC are -0.046 and 0.026 for males, and -0.062 and 0.030 for females, respectively.
That is, individuals with better health or more health stock (NOTVISIT), are less likely to have
the health check-up. On the other hand, health conscious people, individuals who practice health
stock augmenting activities (HLL.THPRAC), are likely to have the health check-up than otherwise.
For health conscious people, the health check-up is another means of preventing health
deterioration.

We hypothesized in the previous discussion that the psychological burdens of being in
queue in hospitals and of being ill will pressure the individual not to become ill. It is thus
possible that the individual will tend toward having the health check-up so as to avoid becoming a
patient. The variables of SICKNUMB (the number of injuries and illnesses) and STRESS (the
number of stressful events encountered) are included as proxy for psychological burden. The
estimated coefficients of SICKNUMB and STRESS are significantly robust and those are 0.143
and 0.060 for males, respectively; the respective values for females are 0.133 and 0.043. The
marginal effects of SICKN{UMB are about 0.047 for males and 0.046 for females; those of
STRESS are about 0.019 for males and 0.015 for females. These marginal effects are very
similar between males and females.

Finally, we discuss the estimated coefficients on education (EDU} and life insurance
(LIFEINSU).” Both variables have negative signs on their estimated coefficients. The level of
an individual’s education is considered a factor in the increased efficiency of health production.
Normally, the variable has a positive effect on the demand for preventive medical care (Coffey
1983, Kenkel 1994, and Hsieh and Lin 1997). However, the coefficient of education depends on
the elasticity of the MEC schedule, or the demand for health stock. The sign of an individual’s

education level is negative if the elasticity is less than one in absolute values (Grossman 1972).

*' The HLTHPRAC variable is the number of health-related daily practice (e.g., eating regular meals, nutritiously
5)2atance meals aqd not-too-salty meals, adequate having physical exercise, adequate hours of sleep, so on).
These two variables are two of a few aggregate variables in the models.
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In this respect, our estimated negative coefficient is not necessarity wrong.” The estimated effect
of LIFEINSU on the demand for health check-up is negative, as theoretically predicted. That is,
an individual with life insurance is less likely to have the health check-up. This result is like an
old story about an individual who buys insurance but who gambles at the same time, as often
discussed within the pages of a regular textbook regarding behavior under uncertainty {see
Silberberg 1990, p. 453). From another perspective, it also may be viewed that the significantly
negative coefficient reflects the moral hazard of an individual’s behavior.
4-2, Health Check-up Results by Health Insurance Type

First, as Table 9 shows, the effect of AGE is significantly positive across the different
types of health insurance; the respective marginal effects are 0.005 (NHI), 0.015 (GOVTHI),
0.016 (SOCIHI), and 0.020 (MUTUHI). Thus, the increments of NHI as age increases are one
third or less of other types of health insurance. Again, the type of insurance, which shows the
coverage degree of medical costs, is really an important factor in determining for an individual
whether to have health check-up or not. Consequently, NHI insurants have lower health check-up
rates as compared to those covered by the other health insurance schemes. FEMALE and
MARRIED variables are some of the few variables that vary in the signs of estimated coefficients
under the NHI. The effects of FEMALES (0.042) and MARRIED (0.087) are both significant and
positive, while negative in the other health insurances; the corresponding marginal effects are
0.015 and 0.031. Under the NHI, married females are more likely to have the health check-up
more than single females, married males, and single males, This last group, the single males, has
the least demand for health checkup under the NHI scheme. On the other hand, the results are
opposite for GOVTHI, SOCIHI and MUTUHI: married females have the least demand for the
health check-up. Since firms are very uniikely to discriminate only against married women, the
low rate of health check-up among married women covered by those health insurances are
probably due to individual-decision making. Therefore, as long as these demographic factors are
concerned, policy makers need to understand the basic needs that motivate married women to
take the heaith check-up.

The employment status variables, PROPRIET, FAMILYWEK, SIZE]l, HUSWRKR and

NOJOB are negative regardless of the type of health insurance. These workers are highly
disadvantaged in terms of health check-up opportunities relative to those employed in Jarge-sized
firms or by public institutions. For example, in the NHI model, the marginal effects (not shown in
Table 9) are -0.068 (PROPRIET), -0.071 (FAMILY WK), -0.065 (SIZE1), -0.064 (HUSWRKR)
and -0.071 (NOJOB), in comparison with the 0.339 of SIZE1000. Naturaily, people who have

¥ The definitive sign must await further study using micro data on education variable.
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NHI but are employed in large-sized firms must be quite small in their number, while the
majority of people with NHI are likely in either one of the other above-mentioned employment-
status categories. Hence, the average health check-up rate must be low relative to those with
GOVTHI, SOCIHI and MUTUHIL. We also note among various occupations that those of SALES
and SERVIC are faced with similar disadvantages in the health check-up. The estimated
coefficients of SALES and SERVIC under NHI are -0.104 and -0.107 and the respective marginal
effects are -0.036 and -0.037. In comparison, their respective marginal effects are -0.024 and -
0.029 for GOVTHI, 0.003 and -0.020 for SOCIHI and -0.055 and -0.024 for MUTUHL

As previously observed from the results of males and females in Table 8, health related
variables such as SICKNUMB, STRESS, HLUTHPRAC, HLTHEXCE, HLTHGOOD and
HLTHFAIR are all highly significant and their estimates are positive. That is, regardless of the
type of health insurance cover, individuats who are prone to illness as well as those who are
conscious about their health conditions demand more health check-up than otherwise. Both
objective and subjective measures of own health awareness motivate individuals to have the
health check-up. Subjective information on health conditions, HLTHEXCE, HLTHGOOD and
HLTHFAIR, seems to be an important factor in determining whether one takes the health check-
up or not. That is, an individual who is subjectively keen abeut her own health condition is more
willing to collect objective health information as well.

Now, let us compare the behavioral difference in the health check-up demand by females
with the four types of health insurances in Table10 and the males’ results in Table 11. A quick
comparison of the results in Tables 10 and 11 with those in Table 9 gives us an impression that
many variables in the NHI and MUTUHI models decrease their sizes of significance, while those
in the GOVTHI and SOCIHI models retain that significance. First, the variables on AGE and
AGESQ are nearly all statistically significant in all types of health insurance in Tables 10 and 11.
The marginal effects of AGE on the probability of having health check-up for fernales in Table 10
are 0,003 (NHI), 0.016 (GOVTHI), 0.020 (SOCIHI), and 0.021 (MUTUHI). The respective
marginal effects for males in Table 11 are 0.002 (NHI), 0.018 (GOVTHI), 0.021 (SOCIHI), and
0.026 (MUTUHI). The sizes of marginal effects are nearly the same for both females and males
within the same health insurance type except for MUTUHI results. But the size in female’s NHI
is about one fifth or less of those of other types of health insurance, while the male’s result of
NHI is one ninth or tess. Thus, the participation of people with NHI in the health check-up

increases very slowly as their age goes up relative to the participation rates of people with other

types of health insurance.
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Now, the variables of WAGE and BREADWIN are no longer one of the major deterrent
factors for females with NHI as well as SOCIHI, while significant with respect to the GOVTHI.
Instead, the MATERNITY and MARRIED variables seems dominant for females ih Table 10,
The estimated coefficients of MATERNITY are -0.168 (NHI), -0.137 (GOVTHI), -0.121
(SOCIHI), and -0.192 (MUTUHI); the respective marginal effects are -0.058 (NHI), -0.048
(GOVTHI), -0.042 (SOCIHI), and -0.063 (MUTUHI). Whether these sizes of reduction due to
MATERNITY are large or not is arguable, yet these marginal effects show the dip in the average
health check-up rates of fernales of the 30-39 age group. For the case of males in Table 11, the
variables of MARRIED, WAGE, and BREADWIN have different resuits from those of the
females’. The WAGE and BREADWIN are always significant, while the signs are negative and

 positive, respectively. The marginal effect of WAGE is -0.025 (NHI), -0.031 (GOVTHI), -0.018
(SOCIHI), and -0.033 (MUTUHI) for males in Table 11 and their respective wage elasticities are
-1.095 (NHI), -0.085 (GOVTHI), -0.045 (SOCIHI), and -0.076 (MUTUHI) at the sample means.
Thus, we note that maies with NHI are more responsive to their wages than those with other types
of health insurance.

Regarding the type of employment status, FAMILY WK (family worker) or HUSWRKR
(house worker) under the GOVTHI, SOCIHI and MUTUHI in Tables 10 and 11 can be
interpreted as those people who used to be employed who are now at home as either family
worker or house-worker. The marginal effects of HUSWRKR for females in Table 10 are -0.028
(NHI), -0.057 (GOVTHI), -0.093 (SOCIHI} and -0.163 (MUTUHI). The changes in their
employment status from working in a firm to household environments cause females to demand
less health check-up. However, the marginal effects for males seem much smaller than those for
females: -0.063 for NHI, -0.009 for GOVTHI, -0.040 for SOCIHL, and -0.051 for MUTUHLI.

Another deterrent factor is not being in active employment (NOJOB). Both females and
males are Jess likely to have the health check-up when they are unemployed regardless of their
former health insurance types. The marginal effects of NOJOB on health check-up for males are -
0.040 (NHI), -0.030 (GOVTHI), -0.090 (SOCIHI) and -0.108 (MUTUHI), while the effect for
femaies is -0.053 (NHI), -0.116 (GOVTHI), -0.159 (SOCIHI) and -0.283 (MUTUHI). Females
are generally more responsive to an incidence of losing their jobs than males, and among the
former, those with the GOVTHI, SOCIHI and MUTUHI are highly responsive with respect to
health check-up behavior.

The effect of place of residence on health check-up may seem puzzling at first. That is,
POP1IM (a resident of a city with a population of | million or more) and POP150 (a city with a

population more than 150,000 but less than 1 million) both have generally negative sign on their
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estimates, while the estimated coefficient of POPCUNTY (living in town or city with population
of less than 50,000) is positive. The positive coefficient on POPCUNTY and the negative ones
on POPIM and POP150 in Tables 10 and 11 indicate that people living in less populated areas
are more likely to have the health check-up than those in big cities. One probable explanation is
that people in a county have generally less access to medical facilities when needed in
comparison with people in big cities and, hence, the former are probably more willing to take the
opportunity of health check-up when local government or firms provide this service.

4-3. Health Check-up Resuits of National Health Insurance (NHI) by Age Group

In grouping females and males into several smaller age groups, the variable AGE seems
to lose its significance except for the 20-29 female age group. This means that the age
segmentation is too narrowed for evaluation. MARRIED is one of the major factors for females
to have the health check-up, except those in the 30-39 age range; the sign is strongly negative for
married females in 20-29 age group. This is certainly indicative of the high costs they incur in
having the health check-up. MARRIED is not significant for those is 30-39 age group: there is no
differential between single and married females, while both have lower health check-up rates than
any other age groups. On the other hand, married males aged 30 and over are likely to have the
health check-up more than their unmarried counterparts.

Again, it does matter what type of employment status is held, for both females and
males. Those employed in firms with 100 workers or more (SIZE100, SIZE500, and SIZE1000)
are more likely to have the health check-up than those with other types of employment status,
These firm sizes are highly significant, as shown in both Tables 12 and 13. For example, the
differences in the marginal effects between females in SIZE1000 and those in SIZE1 under the
different age group categories are: 0.372 (20-29), 0.321 (30-39), 0.289 (40-49), 0.163 (50-60),
and 0.195 (61-64).* The corresponding vales for the male counterparts are: 0.404 (20-29), 0.512
(30-39), 0.429 (40-49), 0.454 (50-60), and 0.265 (61-64). On the other hand, NOJOB becomes
less significant than before: the variable is significant and negative only for those in the 30s and
40s groups. Types of employment status do matter in the individual decision to have heaith
check-up.

According to occupation types, the coefficients of SALES and SERVIC are negative
and significant for females in the 20-29, 30-39, and 40-49 age groups. The same job categories
are also significant only for some of the male age groups. A reason why people in these
occupations have less health check-up probably reflects the disadvantaged position they have in

their working conditions with regard to accessing heaith check-up.
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As often mentioned, the variables related to health conditions are highly significant
across all age groups: SICKNUMB, STRESS, NOTVISIT, HLTHPRAC, HLTHEXCE,
HLTHGOOD, and HLTHFAIR. Among these, the deterrent variable is consistently NOTVISIT.
That is, if individuals are objectively in good health condition, they find it unnecessary to have
her health check-up.” Other variables like EDU, LIFEINSU and POPCUNTY are statistically
significant across the different age groups: the first two variables have negative effects on the
heaith check-up, the last one has positive effects.

In sum, we find that the deterrent factors and motivating factors for the health check-up
decision by females and males are largely common and are also similar across different types of
health insurance and different age groups. Their behavior is subject to degree of accessibility, the

amount of opportunity costs, and also subject to objective and subjective health conditions.

Y. Summary
This study aims to explain the behavior toward the demand for heaith check-up of the 20-

64-year-old population in Japan. More specifically, there exist large differentials in the demand
by gender, by age and by types of health insurance. For example, according to the sampled micro
data from the National Survey of Life in 1995, the overall average health check-up rate is 56: 61
percent for males and 51 percent for females. Furthermore, the difference in the health check-up
rate is more than 20 percentage points between people with National Health Insurance (NHI) and
those with Society-managed Health Insurance (SOCIHI).

In our analyses, we focused first on the impact of gender difference in the demand for
health check-up behavior. Next, we specifically analyzed the differentials by the types of health
insurance. Finally, the behavior of female NHI insurants was compared with those of male NHI
insurants. By focusing our analyses narrowly toward the various categories of the population, our
empirical results will have direct policy implications for the prevention of illness among the
population in Japan, In knowing the cause-and-effect of the health check-up, policy makers as
well as employers (or firms) can carefully implement specific and appropriate policies to promote

people’s health, and assist in containing their growing medical expenditures.

** The values are the probabilities of health check-up for individuals in SIZE1000 in comparison with those in SIZE L.
¥* One may say that the relationship between having health check-up and NOTVISIT is not causal, but both are in Fact
similar variables. That is, one who does not want to visit medical institutions does not have their health check-up
anyway. We have few arguments to defend the inclusion of the variable in the models. First, if not-health-check-up
means not-visit-hospital, then the variable should have a nearly perfect prediction of the health check-up behavior but
that is not the case here. Second, the t-value of NOTVISHT is not always overwhelming. Lastly, and probably more
importantly, NHI insurants usually have the health check-up at health centers, which are not considered medical

institutions.
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In our analysis regarding the individual’s health check-up decision, we apply a probit
model not only to a gender-specific sample but also to health insurance type specific and a NHI-
classified age group-specific sample. Amongthe socio-economic and demographic varjables
studied in the models, the major explanatory variables of interest are: age, gender, wage rate,
health insurance coverage, affiliated firm size, and objective evaluations of the individual’s health
condition.

In our empirical results on the demand for the health check-up, most of the estimated
coefficients of the aforementioned variables have the theoretically predicted signs and are highly
significant. The estimated coefficients on age and age-squared are positive and negative,
respectively. This reflects that the incentive for an individual to have the health check-up
increases at a diminishing rate as his stock of health rises. In other words, an individual’s stock
of health accumulates as her age increases, and so does the loss of earning ability rise, thus the
incentive for the health check-up rises. Gender also plays an important role for the individual’s
decision on health check-up. Males are more likely to have their health check-up than fermales
because of genetic and biological differences. Especially, females of the age group of 30-39
significantly decrease their demand for health check up; this is probably due to the timing of
marriage and maternity.

Normally, health check-up is a time-consuming health input. For this reason, the
opportunity costs for giving up working hours or days should be considered a major determinant
in the health check-up decision. The sign of the individual’s wage rate is negative and highly
significant and the wage elasticity of health check-up is -0.095 for males and -0.035 for females.
Family expenditures have positive effects on both males and females and their expenditure
elasticity is nearly the same, about 0.005.

Health insurance coverage is one of the major factors analyzed in the models. We find
the significantly positive and robust effects of the Government-managed Health Insurance
(GOVTHI), the Society-managed Health Insurance (SOCIHI), and the Mutual Aid Associations
Health Insurance (MUTUHI) on health check-up for both males and females, given the negative
effect of NHI. Our findings show that the higher the coverage of medical costs is, the more the
individuals are willing to have the health check-up. Furthermore, based on the significantly
positive effects of firm sizes with more employees on the health check-up for both males and
females, larger-sized enterprises are witnessed to be more encouraging of their employees
regarding the health check-up than the smaller-sized enterprises. This may be attributed to the
fact that fringe benefits and working conditions for employees in the former are much more

favorable than for those in the latter, Thus, in order to promote the health cheék'up among
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types of employment status, such as employment at large-sized firms, is a dominant factor that

motivates both male and female NHT insurants to take the health check-ups. Occupation types,
like sales and services, are also major factors that affect the demand for health check-up among
females in their 20s, 30s, and 40s. As for individual health conditions, such as sickness, stress,

heaith practice, health excellent, and others, the effects are highly and positively significant.

As a concluding remark, the differentials in the demand for the health check-up are
reflective of the opportunities in accessing the health check-up. Among the working population of
the society, people employed by large firms or public institutions are a highly advantaged group,
while those working in small firms or households are at a disadvantage with respect to
accessibility. If the health check-up dees play its role as a means of detecting illnesses and thus a
means of preventive medical care, the individuals who take the health check-up are less likely to
be caught off guard by serious illness. The high longevity rate of the Japanese may be attributed
to the current health check-up program under the comprehensive health insurance system,
Maintaining such a tendency among the population requires certain adjustments with regard to the

prevalent preventive health care system.
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Table 1 Health Check-up: Type of Insurance Cover

20~64 20~29 30~39 40~49 50~60 61~64
Years Old
National Health Insurance
n=141,424 G.419 0.269 0.311 0.396 0490 0.550
Government-managed Ensurance
n=145452 0.582 0.474 0.532 0.630 0.668 0.654
Society-managed Insurance
n=1(6,593 0.647 0.550 0.610 0.704 0.733 0.666
Mutual Aid Associations
Insurance
n=49,98( 0.692 0.563 0.648 0.755 0.775 0.690
Seamen's Insarance & _
Other Health Insurance n=5,602 0.451 0.369 0.477 0.465 0.491 0.421
Figure f. Health Check-up Rate: Health Insurance Type
1.0¢
0.99
0.80
0.7
g
5 .60
E 0.50
O
k]
® 040
T
.30
020
010
0.00
20~29 30~39 4G~49 5060 61~64
‘ W N ationial Health Insurance Government-Managed Insurance
! - = — Soclety-Managed Insurance we— = Mutval Associations Insurance |
’{ — - - — Seamen’s Insurance8Others L i




Differentials in the Demtand for Health Check-up 32

Table 2. Health Check-up Rate by Health Insurance Type for both Males and Females
20~64 20~29 30~3% 40~49 56~60 61~064

Years
Old
National Health Insurance
MALE
pale=07,320 0.409 0.286 0.346 0.397 0.458 0.523
FEMALE

Negale™ 74,104 0,429 0.252 0.278 0.396 0.517 (.573

Government-Managed Insurance
MALE
Niale69,743 0.635 0.504 0.633 0.682 0.705 0.684

FEMALE
Niemale=73,709 0.535 0,448 0.438 0.584 0.635 0.623

Society-Managed Insurance

MALE
Nyale™55,112 0.739 (.590 0.763 0.809 0.808 0.715

FEMALE
Diemae=3 1,481 0.549 0.510 0.455 0.595 0.644 0.612

Mutual Associations Insurance

MALE
Nimale 24,797 0.789 (.598 0.808 0.848 0.841 0.709
FEMALE
Dfermate=29,183 0.598 0.534 0.503 0.662 0.697 0.675
Figure 2. Health Check-up Rate by Health Insurance Type
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Table 3. Health Check-up: Married/Single Females by Health Insurance Type

AGE GROUPS 20~64 20~29 30~39¢ 40~49 S0~60 61~64
Nationa] Health Insurance
MARRIED
Nmared=53,590  0.453 0.188 0.277 0.409 0.530 0.585
SINGLE
Ningie=20,514  0.368 0.282 0.280 0.346 g.464  0.530
Government-Managed Insurance
MARRIED
Nparried™=34,769  0.525 0.299 (.409 0.578 0.630  0.625
SINGLE
Ngingle=20,940  0.562 0.516 0.588 0.633 0.662 0.619
Society-Managed Insurance
MARRIED
Mparried=37,675  0.521 0.333 0.419 0.582 0.636 0.614
SINGLE
Nginge= 13,806 0.625 0.589 0.712 0.742 0.701  0.607
Mutual Aid Associations Insurance
MARRIED
Nmaried=19,825  0.583 0.409 0.479 0.651 0.685 0.696
SINGLE
Nyingte™5,358  0.656 0.597 0.731 0.§13 0.775 0.626
Figure 3. Health Check-up: Married/Single Females by Insurance Type
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Table 4. Health Check-up: Married/Single Males by Health Insurance Type

AGE GROUPS

20~64

20~29 30~39 40~49

50~60 6164

National Health Insurance
MARRIED

hewaeed8.949 0447 0 0331 0366 0415 0469 0.530
SINGLE
Menge 1 8,371 0309 0.274 0.310 4.329 0.364 0.437
Government-Managed Insurance
MARRIED
Nemarried™4 8,002 0.678 0.564 0.646 (.693 0.710 0.689
SINGLE
Neingic=2 1, 141 0.536  0.488 0.601 0611 (.647 0.603
Society-Managed Insurance
MARRIED
Niarried= 38,072 0798  0.701  0.788 0.820 0.812 0.724
SINGLE
Naingze™ 17,040 0.607  0.564  0.691 0.714 0.729 {1.549
Mutual Aid Associations Insurance
MARRIED
Dmarrica™ [ 9,504 0.832 0747 0820 0.850 (0.844 0.722
SINGLE
Nyingie™ 2,493 0.631 0561 0.753 0819 0.750 0.543
Figure 4. Health Check-up: Married/Single Males by Insurance Type
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Table 5. Health Check-up: NHI Female Insurants’ Employment Status by Age Group

20~64 20~29 30~39

40~49 50~60 61~~64

AGE GROUPS
Self-Employed W/ Employees n=2,178 0.394 0.267 0.281 0.361 0.459 0.478
Sell-Employed W/0 Employees n=4,045 0482 G267 0.353 0.447 0519 0.589
Family Workers ne14,522 (.445 0.191 0.278 0.408 0.533 0.607
Co.’s & Assoc. Waorkers n=662 0.403 0.288 0339 0.405 0.455 0.576
Empioyees of Gen. Enterprises
with -4 warkers n=2,394 0.343 0.233 0.267 0.385 0478 0.455
Employees of Gen, Enterprises
with 5-2% workers n=3,991 0.403 0.276 0.333 0.439 0,531 0.5406
Employees of Gen. Enterprises
with 30-99 workers n=1711 0478 0.371 0.402 0.464 0.597 0.661
Employees of Gen. Enterprises
with 100-499 workers n=845 0.581 0.526 0.507 0.642 0.625 0.632
Employces of Gen. Enterprises
with 500-999 workers n=169 0.527 0415 0.300 0.667 0.583 0.714
Employecs of Gen. Enterprises with
over 1,000 workers wn=3114 0.624 0627 0.583 0.661 0.604 0.714
Public Employees ]2 0.625 0.667 0.500 0.696 0.682 0.546
Part-timers by Month ] 986 0.457 0.290 0.321 0.485 0.624 0.616
Part-tinsers by Day n o= 693 0.442 0.269 0.301 0.415 0.514 0.632
Houscehold Workers nw 839 0.393 0.i23 0.260 0.327 0.481 0.542
Others n= 1,386 0.398 0220 (.295 0.375 0.534 0.572
Not Warking n=38,2%7 0.420 0.223 0.241 0.356 0.506 (.567
Note: Fotat number of positive observations = 74,104,
Fignre 5. Health Cheek-up: NHI Female Insurants' Employment Status by Age
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Table 6, Health Check-up: NHI Male Insurants’ Employment Status by Age Group

Age groups

20~64  20~29

J0~39  40~49

S0~60  61~64

Sclf-Employed W/ Employees

n=10,6%9 0.390 0.262 0.301 (.369 0.425 0.494
Self-Empioyed W/O Employees
ne=19, 4473 0.430 0.245 0.287 0.394 0.462 0.541
Family Workers n=d4,540 0.289 0.201 0.292 0.352 0419 0.472
Co.'s & Assoc. Waorkers n=] 765 0.475 0.335 0,404 0.465 (.527 0.608
Emplovees of Gen. Enterprises
with 1-4 warkers n=3 608 0,331 (.233 0.306 (0.366 0.3806 0.483
Employeces of Gen. Enterprises
with 5-19 workers n=6,430 0.409 0.281 0.386 0.437 0.483 0.538
Employees of Gen. Enterprises
with 30.99 workers n=2 433 0517 0.404 0.502 0.519 (0.603 0.610
Employees of Gen, Enterprises
with 100-199 workers  n=1220 0.611 0.516 0.623 0.652 0.665 0.646
Emplevees of Gen., Enterprises
with 500-999 workers  n=3(0 0.690 0.567 0,769 0.709 0.722 0.909
Employees of Gen. Enterprises with
over 1,004 workers n=733 0.784 0.7 0.836 0.795 0.840 0.783
Public Employcees n=§7 0.598 0.438 0.47 0.625 0.778 0.643
Part-timers by Month n=l 278§ 0.463 0311 0.391 0.409 0.52t (.630
Part-timers by Day n =773 0.387 0.253 0.299 0.362 0.398 0.558
Houschold Woarkers n= G4 0.383 0.455 0 0.500 (.143 0.556
Others n= 1,117 (.390 (.231 0.362 0.384 G416 0.545
Not Waorking n=12,828 0.380 0.278 0.312 0.289 0.420 (.492

Note: Towal number of positive observations =67,320.

Figure 6. Health Check-up: NHI Male Insurants' Empioyment Status by Age
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Table 7. Description of Variables and Gender-Specific Statistics of Sample Used in the Study

Femaies Sample Males Sample
n=223,958 n=214,948
Varjables Description Mean Std. Dev. Mean Std. Dev.
HCHECKUP  Ifthe individual has health check-up, HCHECKUP=1;
otherwise =0. 0.509 0.500 0.607 0.488
AGE Age 42.41 12.78 42.22 12.69
AGESQ Age squared. 1961.80 1082.10 194319 1070.22
MATERNITY Ifthe female observation’s age falls within the average
maternity age group (30-39), MATERNITY=1; o o
atherwise=0, 0.203 0.402
MARRIED If the individual is married, MARRIED=I;
otherwise=(. 0.731 0.444 0.714 0.452
WAGE Wage rate per hour (in 1,000 Yen)® 1.196 0.224 1.796 0.430
BREADWIN Ifthe individual is the highest income carner in the
household, BREADWIN=]; otherwise=0, 0.135 0.342 0.753 0.431
MONTHEXP Monthly expenditures (in 10,000 yen) 29.04 37.99 28.77 38.21
MOEXPDUM If monthly expenditures are not reported,
MOEXPDUM=1; otherwise=0. 0.061 0.238 0.063 (.242
NHI If the individual has National Health Insurance,
NHI=1, otherwise=(), 0.324 0.468 0.306 0.461
GOVTHI If the individual has Health Insurance managed by
Government, GOVTHI=1; otherwise=0, 0.331 0.470 0317 0,465
SOCIHI if the individual has Health insurance managed by
Associations, SOCIHI=1; otherwise=0, 0.225 0417 0.250 0.433
MUTUHI [fthe individual has Mutual Aid Associations
Insurance, MUTUHI=1; otherwise=0, 0.11¢ 0.313 0.113 0.316
PROPRIET [f the individual works as a proprietor, or self-
employed, PROPRIET=1; otherwise=0. 0.035 0.183 0.155 0.362
FAMILY WK  Ifthe individual works for a family-owned business,
FAMILY WK=0; otherwise=({}, 0.075 0.263 0.024 0.154
SIZE} If the individual is an employee of a finn with 1-4 ’
employees, SIZE1=1; otherwise=0. 0.023 0.150 0.026 0.159
SIZES If the individual is an employee of a firm with 5-29
employees, SIZE5=1; otherwise=0, 0.096 0.295 0.132 0.339
SIZE30 I the individual is an employee of a firm with 30-99
employees, SIZE30=1; otherwise=0. 0.082 0.274 0.120 0.325
SIZE10¢ If the individual is an employee of a firm with 100-499
employees, SIZE100=1; otherwise=0. 0.070 0.254 0.117 0.322
SIZE500 If the individual is an employee of a firm with 500-999
employees, SIZE500=1; otherwise=0. 0.018 0.133 0.041 0.197
SIZE1000 If the individual is an employee of firm with 1,000 or
more employees, SIZE1000=1; otherwise=0. 0.040 0.195 0.123 0.329
PUBEMPLY  If the individual is a public employee.
PUBEMPLY=1; otherwise=0. 0.038 0.190 0.081 0272
PARTTIME If the individual works part time, PARTTIME=1,
otherwise=0. 0.043 0.203 0.016 0.124
HUSWRKR  If the individual is a home-based employee,
HUSWRKR=1; otherwise=0. 0.026 0.159 0.009 0.092
NOIOB If the individual is not working, NOJOB=:1,
otherwise=0). 0.440 0.496 0.103 0.304
PROFES If the individual is a professional such as engineer,
PROFES=1; otherwise=0. 0.082 0.274 0.142 0.349
ADMINI If the individual is an administrator, ADMINI=1;
otherwise=0, 0.015 0.123 0.081 0.272
CLERIC If the individual is a clerk, CLERIC=1; otherwise=0. 0.136 0.343 0.111 0314
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Table 7 {continued...)
SALES If the individual is a sales person, SALES=1;
otherwiscs(, 00738 0263 0088 Bl
SERVIC If the individual is an employee of the service
industry, SERVH =) otherwises(, 0.0%2 0,11 0 {164 1744
AGRICU I the individual works in the agricultural acctor,
AGRICU=1,; otherwise=(, 09.027 a1z {3.056 (188
FOREST If the individual works in the forestry sector,
FOREST=1; otherwise=0 0,001 Q030 0.643 HREATE
FISHER [ the individual works in the fishery seotor,
FISHER=1; otherwise=+0 5.007 0,049 508 0,087
TRANSP If the individual & an employes of the trangporntstion
industry, TRANSP=1; otherwisgsdl 0603 (10054 RIETA PRt
CRAFTM I the individus! is works in the cradts- making
industey, CRAFTM= | otherwize={, 3106 0,308 0263 kg
DOCTOR The number of physicians per 100000 popilations i
a prefecture. 187 .47 3566 1864 S 15 00
SICKNUMB The aumber of injuries and Hlnesses 0407 (0.838 0523 9.7
STRESS The number of stressful events hind boenvboing
experienced. .69 {653 f.814 1437
NOTVISIT I the individunl did not visit medioad inshitutions for
the grest year, NOYTYISTT= ],
otherwiges () 0 0 (.287 0oy 2267
HETHPRAC The aumber of bealthrelated dasly practives 2659 {457 2 Ly b
HILTHEXCE Seffevaluation of the indbvidual’s heaith 1 exgellent,
HUPHEXCE =1, otherwises0 0,205 (450 0,334 0474
HLTHGOOD Scif-evituntton of the tdividuad's houlth: 1 gondd
HUTHGOO 1 otheswises() 01758 ).384 D475 £.180
HLTHFAIR Seli-evaluntion of the individual’s healih if fur,
HLTHEATR =), otherwises{) {3,401} £1.4010 368 {1487
EpU The nverage proportion of high school graduates whe N
went 1o cither college or universay in a prefecture 0,439 D078 {244 041
NS The average smount 6f e insurans s contract fn o o
LIFEINSU HLDOD \l"t‘i-l) in @ prefecture T RN TRy AT LR
O P o resident of nooity with s populaten of 1amilon o
POPIM SO Tt DY B34S 6139 0345
POPRI S0 I aresident in & city with a populanos of more then
156, 600 & less than 1 million, POP1ET, ‘
atherwise=0, 0,264 (444 0266 a4
; a resident in @ city with a popalation of more than _
POPS0 ;{JUE'U {ml fess Ihar? § 54},00& 5{‘(}?50«* {ootherwisgs{). 3,095 6,291 {1.0%4 {241
POPCUNTY I aresident in & elty or Tewn with g population less o _
POPCUNTY i 50,000, POPCUNTY -1 SR G287 0452 b2 0.4%4
REGIOND! Regionyd Dummy: Hokkaidow 1, otherwises. (.032 0448 Q.‘D?.{F 55(! 41
REGIONDZ Remional Dummy: Tohoku=1, otherwise-0. 0138 0.34% 0139 Q f*ifi
REGIOND4 Regional Dummy: Kantoll=1 otheewise=<0 0108 0314 £, i i‘; Q,;_; 5%;
REGIONDS Regional Dummy: Hokuriki= 1, otherwise=0, 0,087 0282 (14}3'? !?\.425;3
REGIONDG Regional Dummy: Tokai=1, otherwises=0 607} 0256 g},if‘?‘;& U.?!ivi
REGIOND? Regional Dumany: Kinki 1=, stherwise={), (3.046 0.2 l_) f??%fi ‘) 30‘3
REGIONDS Regional Dummy: Kinki =1 othervises0 {1.061 G240 (i,i}f:sli 0,240
REGIONDY Regional Dummy: Cyugoke=1, otherwi =iy 0,104 (1303 f} I3 { Jf
REGIONDG  Reglonal Dummy: Sikokys [ othenwise=0. 0078 . 363 4?5}7’3 . i’f“}
REGIONDI1  Regional Dummy KilaKyusyu=1othervise 0. 0,092 {1,290 ff(f‘ﬁ' / f},; 51 :
REGIONDZ Regionat Dummy: Minami Kyusyis=1, otherwisesU G.077 0,367 0.0673 G“_“f";
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Table 8. Health Check-up Rate: Gender-Specific PROBIT Results

Wiales Females
Variable Estimate t-statistic®  Marginal  Estimate t-sfatistic*  Marginal
C -1.398 -16.684  ceeen -1.159 -14.764 amms
AGE 0.046 13.506 0.015 0.032 14.800 0.0t
AGESQ 0.000 ~-11.068 0.000 0.000 -5.319 0.000
MATERNITY w0 e e -0.142 -17.633 -0.030
MARRIED 0.146 [7.156 0.048 -0.086 -9.281 -0.049
WAGE -0.099 -5.600 0.032 -0.042 -1.964 0015
BREADWIN 0.105 12.273 0.034 -(1028 -2.767 -0.040)
MONTHEXP 0.000 2.871 0.000 0.000 4.257 0.000
MOEXPDUM -0.105 -8.528 -0.034 -(0.065 -5.323 -0.022
NHi <130 -3.096 -0.043 0.053 1.970 0018
GOVTHI 0.201 7.930 0.064 4.229 8.527 0.079
SOCIHI 0.309 11.962 0.099 0.328 12.070 0112
MUTUHI 0.335 11.799 0.105 0.326 11,558 0.112
PROPRIET -0.330 ~19.768 -0.110 0,199 -7.036 -0.069
FAMILYWEK -0.383 -15.634 0.i27 -0.262 -9816 -0.090
SIZEA -0.363 -15.929 -3.120 -1.246 -8.176 -0.085
SIZES -0.063 -3.97¢ -0.020 0.061 2425 0.021
SIZE30 0.256 15.816 0.080 0.347 13.487 0.119
SIZEIN 0.447 27316 0.138 0.558 21258 0.188
SIZEE500 0.498 24.046 0.149 0.636 19.735 0210
SIZEL1600 0.622 36.284 ©.188 0.824 23.881 0.266
PUBEMPLY 0.481 21.464 0.147 0.673 22675 (.223
PARTTIME -0.085 -3.135 -0.027 0.060 2.193 (.02]
HUSWRKR -0.189 -5.593 -0.062 ~0.174 -5.917 -0.060
NQJOB 0175 -8.275 -0.058 -0.317 119 -0.116
PROFES 0.016 1.036 0.005 0.110 5.762 0.038
ADMINI 011t 6363 0.035 -0.075 -2.587 -0.026
CLERIC 0.071 4,462 0.023 0.077 4261 0.027
SALES -0.080 -4.905 -0.026 -0.098 -5.124 -0.034
SERVIC -0.098 ~5.667 -0.032 -0.125 -6.638 -0.043
AGRICU 0.230 11.040 0.072 0.235 9.474 0.081
FOREST 0.068 1,157 0.022 -0.078 -0.809 -0.027
FISHER -0.030 -(.834 -0.010 - 0.025 0.430 0.009
TRANSFP -0.024 -1.24¢6 -0.008 -0.054 -.992 -0.019
CRAFTM -0.009 -1.641 -0.003 -0.044 -2.407 -0.015
DOCTOR 0.000 2.233 0.000 0.000 0.764 0.000
SICKNUMB 0.145 32685 0.047 G133 35.677 0.046
STRESS 0.060 27.306 0.019 0.043 23.929 0.017
NOTVISIT -0.142 -13.060 -0.046 -0.178 -18.155 -0.062
HLTHPRAC 0.078 47.390 0.026 0.086 54.173 0.030
HLTHEXCE 0.503 46.462 0.155 0.353 33.779 0.120
HLTHGOOD 0.571 49484 0172 0,409 37.558 0.139
HLTHFAIR 0.542 53.502 0.169 0.392 41.632 0.134
EDU -0.616 -7.637 -0.198 -G.810 -10.592 -0.280
.LIFEINSU 0.000 -6.473 0.000 0.000 -5.979 0.000
POPIM -0.033 -2.827 -0.009 -0.052 -4.580 -0.018
POP150 -0.035 -4.080 -0.011 -0.081 -9.816 -0.028
POP50 0.052 4.444 0.017 0.132 11.905 0.045
PGPCUNTY 0.160 18.502 0.051 0.264 32.301 0.092
REGIOND1 -0.176 -7.19¢8 e -0.307 ) i
REGIOND2 0.056 3512 e 0.062 3.197 0 e
REGIOND4 -0.008 -0.581 == 0.009 0.681 -
REGIONDS 0.079 4.325 —-- 0.058 3926 enee
REGIONDG 0.022 1270 e 0.015 1021 e
REGIOND7? -0.149 -8§402 e -0.083 4695 e
REGIONDS -0.196 18721 - -0.142 Bedd -
REGIOND? -0.054 3121 e -0.038 “2.254 0 e
REGIONDI1O -0.267 -14.004 - -0.154 8497 0 e
REGIOND1I -0.143 7943 0 - -0,125 6913 e
REGIONDI2 -0.125 -6.741. - -0.080 23967000000 -
R-squared 0.19463 0.16283
Log Likelihood -121879.00 -135856.00
N 219,983 229,068
vel=2.576; the critical value at 5% significance level=1.960;

* Asymplatic t-statistics: the critival value at 1% significance e

and the critical value at |0% significance level=1.6435,
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Tabie 9. Health Check-up Rate: Insurance Type-Specific PROBIT Results

NHI GovtHE SociHI MutuHI
Variable Estimate  t-statistic* Estimate  t-statistic* Estimate  t-statistic* Estimate  t-statistic*
C -0.746 -8.648 -1.106 -12.982 -1.491 -13.821 -1.199 -1.467
AGE 0.0t5 5.118 0.042 15.218 0.051 14.232 0.066 11.689
AGESQ 0.000 0.169 0.000 -8.989 0.000 -9.620 -0.001 -8.330
FEMALE 0.042 4.793 -0.024 -2.999 -0.029 -2.664 -0.066 -4.302
MARRIED 0.087 9.304 -0.045 -4.630 -0.050 -3.915 -0.085 -4.049 .
WAGE -0.142 -7.916 -0.104 .5.867 -0.062 -2.963 -0.189 -5.675
BREADWIN 0.087 8.090 0.062 6.005 0.127 9673 0.106 5.426
MONTHEXP 0.000 2.696 0.000 2.824 0.000 4038 0.000 2.520
MOEXPDUM -0.037 -2.583 (3,128 -8.253 -0.100 -5.420 -0.036 -1.190
PROPRIET 0.197 -6.760 -0.298 -11.046 -(1.495 <11.204 -0.556 -6.346
FAMILYWK -0.205 -6.654 -0.286 -9.206 -0.526 -8.752 -0.238 -1.927
SIZEI -0.188 -5.628 -0.319 -11.465 -0.533 -10.863 -0.708 -6.941
SIZES -0.020 -0.627 0.050 2.658 -0.197 -6.555 -0.236 -3.718
SIZE30 0.216 6. 110 0.358 18.895 0.083 2.892 0.017 0.269
SIZE1G0 0.529 13.020 0.549 28.089 0.299 10.814 0.116 1.946
- SIZES00 0.676 16,106 0.625 22,572 0.373 12.453 -0.051 -0.668

SIZE1000 (.998 19.345 0.710 24974 0.503 18.921 0.293 4,954
PUBEMPLY 0.380 3.840 0.528 9372 0.373 5.637 0.251 4.868
PARTTIME -0.029 -{3.825 0.043 1.569 -0.151 -4,263 -0.304 -4.758
HUSWRKR 0.186 -5.064 -0.176 -5.057 -0.356 -8.385 -0.390 -5.452
NOJOB -(0.204 -5.964 -0.310 «11.622 -0.532 -15.767 -0.734 -12.623
PROFES 0.061 2.720 110 4,988 0.043 1.739 -0.018 -0.620
ADMINI 0.044 1.396 0.094 3.612 0.131 4.304 0.030 0.378
CLERIC 0.001 3.050 - 0.131 6.146 0.085 3.598 0.041 T 1428
SALES -0.104 -4, 788 -0.068 -3.090 0.008 0.320 -0.179 -1.346
SERVIC 0.107 -5.857 -0.085 -3.741 -0.063 23107 -0.079 -1.875
AGRICU 0.181 8.005 0.202 4336 0.182 2.570 0.014 0.180
FOREST -0.003 -0.039 0.008 0.094 -0.253 -1.456 (.082 0.356
FISHER -0, )3 -2 664 -0.09% -1.006 -0.126 -0.846 -0.518 -2.490
TRANSP -0.061 -1.632 -0.036 -1.287 -(.051 -1.450 0.061 1.302
CRAFTM -0.018 -0.883 0.012 0.583 -0.034 -1.450 0,126 -2.755
DOCTOR 0.000 2.028 0.000 -(1.308 (.000 «0.273 0.000 0.067
SICKNUMB 0.157 15.798 0128 24.592 (.130 19.168 0.121 11,715
STRESS 0.042 17.43G 0.044 18.210 (1059 20.357 0.049 11.623
NOTVISIT -0.182 -14.466 -0.436 -10.890 -0.177 -11.381 0,139 -6.636
HLTHPRAC 0.089 46.169 0.078 19018 0.080 32.434 (.070 19.270
HLTHEXCE 0.347 27.346 1417 31306 0.531 33.007 0.440 18.311
HLTHGOOD 0.408 30.292 0.404 32972 0.584 34.681 (.549 T 2197
HLTHFAIR 0.379 33.356 0456 36.966 (L5660 37.627 0.528 23.546
EDU -0.643 -7.950 -(.805 -10.406 -(14%0 1,610 -0.482 -3.394
LIFEINSU -0.001 -9.375 0.000 -3.66) (.000 0.775 0.000 0.228
POPIM 0.011 0.773 -0.081 -5.501 -0.048 -3.218 -0.061 -2.430
POPIS0 -0.067 6171 -0.063 -6.065 -0.050 -4.204 0.057 -3.027
POPS0 0.102 7.411 0.105 7827 0.077 3991 0.045 1.810
POPCUNTY 0.274 26.559 0,206 20.443 0.137 10.395 0.142 7601
REGIOND!1 -0.227 -7.434 -0.263 -8.947 -0.186 -4.795 -0.204 -4.215
REGIOND2 0.076 3.827 0.047 2.126 0,083 3539 -0.021 40.566
REGIOND4 0.021 1.270 0012 0.584 -0.024 -1.373 -0.048 -1.526
REGIOND3 0.066 3.387 0.092 4.495 (4.067 2.980 0.0603 0.080
REGIONDS 0,019 0.979 ¢.000 20.014 0.023 1173 -0.008 20.234
REGIOND7 -0.102 -4.7t4 -6. 100 -4.093 -0.119 -5.281 -0.144 .3.432
REGIONDS -0.229 -11.147 -0.153 -6.558 -0.128 -5.898 S3.160 -4.526
REGIONDY -0.081 -31.909 -Q.004 -0.163 -0.024 (.994 <0131 -3.588
REGIONDIO -0.228 -10.315 -0.243 -8.524 -0.138 -4.891 (272 -6.873
REGIONDI1I 0170 -8.108 -0.102 -4.517 -0.099 -3.845 -0.201 -5.237
REGIONDI12 -0.099 -4.636 -0.099 -4.213 -0.056 -1.862 0.184 -4.708
R-squared 0.12064 0.14146 0.18251 O.’l‘) {70

Log Likelihood -85409.00 -86020.50 -57768.90 -25520.10

N 138,308 142,069 04,113 48,873

v, significance level=2.576; the critical value at 5% significance fevel=1.960;

* Asymptolic t-statistics: the eritival value at |

and the critical value at 10% significance level=1.645.
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Table 10. Health Check-up Rate: Insurance Type-Specific PROBIT Results for Females

. NHI GOVTHI SOCIHI S UTUHI
Variable Estimate  t-statistic* Estimate - t-statistic* Estimate’  t-statistic* Estinate  lstatistic*
C -0.940 6,982 -1.041 -1.916 -1.349 -8.0%8 0911 3661
AGE - 0.009 2521 - 0.046 12.068 0.059 11.317 0.065 8.394
AGESQ 0.000 2.467 '0.000 -6.621° 0.000 -7.249 -0.601 -5.515
MATERNITY 0.168  -10.195 -0.137  -10.001 -0.121 -7.389 -0.192 -8.505
MARRIED - 0.044 2.948 -0.160 -9.890 0235 -10.810 0,155 -4.700
WAGE 0.012 0.315 -0.080 -2.159 0.007 0.135 0,154 2308
BREADWIN -0.004 -0.249 -0.041 2.315 0.000 0.006 0.049 1463
MONTHEXP 0.000 1.992 0.000 2.624 0.000 2.087 0.000 1.436
MOEXPDUM -6.030 -1.496 -0.113 -5.156 -0.085 -3.230 0.026 -0.641
PROPRIET 0.016 -0.284 -0.211 -3.902 -0.252 -3.001 0,761 -5.604
- FAMILYWK G110 -1.952 -0.281 -6.366 -0.454 -5.297 -0.514 -3.091
SIZE1 -0.049 -0.791 -0.246 -5.561 -0.426 -5.551 -0.778 -5.419
SIZES 0.085 1.443 .0.088 2.522 0.099 -1.630 -0.364 -3.164
SIZE30 - 0.278 4375 0.368 10.454 0.170 2312 -0.081 -0.695
SIZE106 0.602 8.446 0.57t 15762 °  0.372 6.229 0.046 0.399
SIZES00 0.523 4.571 0.686 14.090 0.477 7.447 0210 -1.520
SIZE1000 0.862 9287 0.760 15.396 0.660 11.106 0.287 2.351
PUBEMPLY 0.568 4.102 0.566 7.214 0.455 4.259 0.209 1.958
PARTTIME 0.132 2181 0.089 2217 -0.040 -0.651 -0.365 -3.208
HUSWRKR -0.082 -1.326 -0.163 -3.529 -0.269 4,018 0,492 -4.080
NOJOB -0.153 -2.507 -0.324 -1.434 -0.444 -6.892 0.819 -6.975
PROFES 0.052 1.422 0.180 5.381 0.086 2.110 0.046 0.858
ADMINI -0.061 102t -0.138 2918 -0.133 -1.857 0.111 £.495
CLERIC -0.001 0.035 0.118 3.810 0.074 2.041 0.018 0.317
SALES -0.125 -3.782 -0.089 -2.675 0.022 -0.553 0.162 -2.158
SERVIC -0.13} -4.030 -0.103 -3.124 0.083 2.071 -0.097 -1.485
AGRICU 0.198 5.606 0.206 3.282 0.207 2.223 0.163 1416
FOREST -0.139 0.960 0.010 0.062 0.145 0.515 0.094 0.215
FISHER 0.033 0.462 -0.132 -0.825 0.095 0.461 -0.191 -0.598
TRANSP . -0.041 -0.381 20.119 1313 0.053 0.446 -0.005 -0.037
CRAFTM -0.042 -1.265 -0.014 -0.441 0.028 -0.738 -0.131 -1,789
DOCTOR 0.000 0.440 0.000 0.157 0.000 0.089 0.000 -0.318
SICKNUMB 0.146 25.208 0.131 18.980 0.425 14.262 0.113 8.558
STRESS 0.042 13.110 0.040 12.804 0.048 12.821 0.044 8.226
NOTVISIT 0182 -10636 -0.154 -9.153 0225 -10.764 -0.156 -4.962
HLTHPRAC 0.099 36.853 0.082 29.288 0.077 22.534 0.067 13.532
HLTHEXCE 0.307 17.410 0.356 19.077 0.429 18.834 0.355 10.801
HLTHGOOD 0.364 19.666 0405  20.804 0.467 19.827 0.457 13.547
HLTHFAIR 0.354 22.908 0.394 23.226 0.446 2013357 - 0417 13353
EDU -0.496 -3.645 -1.141 -8.959 -0.805 -4.489 -0.741 -3.272
LIFEINSU -0.001 -5.826 0.600 -2.405 0.000 -1.022 0.000 -0.351
POPIM 0.024 -1.168 -0.086 -4.079 -0.038 -1.822 -0.063 -1.767
POPISO S-0.001 T -6.809 -0.075 -5.248 -0.061 -3.647 0.072 -2.837
'POPS0 0.127 6.657 0.142 7.744 0.131 4.863 0.1190 3.228
POPCUNTY 0.308 21.547 0.265 . 19.025 0.192 10.492 0219 8.655
REGIOND! -0.189 -3.975 -0.378 -8.189 -0.265 -4.429 -0.308 -4.096
REGIOND2 0.166 4818 0.032 0.873 0.036 0.861 -0.025 -0.419
REGIONDA 0.058 1335 0.034 1.190 -0.013 -0.515 -0.039 -0.888
REGIONDS 0.097 3663 0.066 2.309 0.076 2.394 0.006 0.140
REGIONDS 0.049 1823 0.012 0.405 0.027 0.963 -6.011 -0.238
REGIOND? -0.080 -2.593 -0.013 -0.365 -0.127 -3.837 -0.078 -1.338
REGIONDS -0.175 -6.004 -0.089 -2.669 -0.108 -3.343 -0.168 -3.438
REGIONDY 0.013 0433 -0.010 -0.306 -0.028 -0.782 -0.128 -2.469
REGIONDI0 -0.103 -3.249 -0.147 -4.361 -0.080 -1.946 ~0277 -5.078
REGIONDI11 -0.077 -2415 -0.102 -3.029 -0.123 -3.100 0226 -3.989
'REGIOND12 0.045 1287 -0.109 -2.947 -0.125 -2.654 -0.205 -3.377
. Resquared 0.13884 . 0.15478 0.16101 0.19174
" Log Likelihood ~ -44235.10 -45070.70 -30346.50 -14118.60
N 72452 74,019 50,278 24,644
signaficance jevel=1.960,

¥ Asymptotic t-statistics: the criival value at 1% significance level=2.376; the critical value at 5%
* arid the critical value at 10% significance level=1.645.
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Table 11. Health Check-up Rate: Insuraace Type-Specific PROBIT Results for Males

NH} GOVTHI SOCIHI MUTUHI
Variable Estimate  t-statistic? Estimale  t-statistic* Gstimale  t-statistic*® Estimate  t-statistic® .
< -0.510 -3.565 -1.357 G074 -2.305 13018 -2.165 -K.084
AGE 0.0067 L 166 0.056 9423 (0758 10,390 0.10 8.559
AGESQ 0.000 0.33% -0.001 -7.884 -0.001 9762 -0.001 -8.245
MARRIED 0.146 2916 0.098 6.659 G54 §.3%6 G841 4.432
WAGE -0.070 -2.316 -0.093 -2.858 -0.063 -1.7G3 -0.126 -2.054
BREADWIN Q167 MLR32 0,033 35340 0.098 5398 0.050 1.764
MONTHEXP 0.000 1.783 1.000 0.684 0.000 2.269 {.040 L.331
MOEXPDUM 0.052 -2.560 -0.151 -6 784 -0128 -4 §97 -€1.063 -1.418
PROPRIET -4.232 6. 846 ~0.318 1217 {1577 10837 ROV L3t
FAMILY WK .299 410 o -0.279 -4.977 -1.540 | §82 ¢332 £.032
SIZE) -0.240 -5.961 -0.391 10T (3556 L1230 -0.644 -2.863
SIZES -0.046 -1.222 .62 1.7 L2334 6,400 L0814 £.902
SIZEW 216 5076 {.350 {5412 €.047 1A 1063 818
SIZE1GO (.504 10,182 £.533% 22.627 Q.6 8328 0124 1.72%
SIZES00 0.757 9.003% 0.58) 17.078 {324 G421 04018 193
SIZEI00G0 1.05} 16.660 0678 19,252 0.433 14378 0.234 3442
PUBEMPLY 0.298 2.046 (484 5815 (333 4.025 0.238 4.033
PARTTIME -(LOK82 -1.829 .07 0.637 0.0 ALD6S 1138 -1 162
HUSWRKR (L1184 -3 581 -0.027 <0320 136 -1.290 AL1ES -1.487
NOIOR RiIRBE! 2 GG RixiLe SE 48 -0 2494 -G489 370 5.0
PROFES 059 FRISE] 4.03%9 [L12% 0027 G861 -(,076 2241
ADMING D069 a0 HEELY L RA1IE 068 F.633 3 {4 [ RIxK]
CLERIC (031 {732 G107 3478 0.053 |.654 (1064 1.86%
SALES 0 0%0 =3 489 S.082 -3 T O.0600 0006 BRI AT -1‘6;9.9
SERVIC S0 1 23240 D OUE <3097 -1.064 TR 4027 -0.434
AGRICL {(1.204 6. %63 0,131 2097 a9 ks 1934 RN WY, MR
FOREST 139 § 377 (068 {434 A1 200 ARG Q.22 G804
FISHER REREyS S22 0073 ) 353 2. 168 <1672 RIVEE] 2675
TRANSP 869 -1.6:49 SIB2E {1LES) {042 4055 0479 1.561
CRAFTM 0.000 .40 029 1097 008 £, 508 <0091 -F. 484
DOCTOR [REIEN] 2147 {000 J.usy £ 400 0.105 {3,604 275
SICKNUMEB 0.173 254355 124 4902 0.1 12.225 0132 TR
STRESS 0.047 [ ¥R E 05057 LR {084 12753 01.066 9217
NOTVISIT 0177 9549 RINEY -5.928 R4 3 N4 SA ARG - 168 A 519
HLTHPRAC 0,079 28 487 0075 23915 0085 23542 04174 £3.781
HLTHEXCE 398 21596 0.500 6117 0653 IR 65 .562 13 864
HLTHGOOD 465 23519 0.545 26,651 0.724 FY RN (1688 18,204
HLTHEAIR G412 24379 0535 29695 1.702 37 468 (679 24,091
EDU 17350 -5.363 -0.994 -7 AG ) 280 ~1.454 RINEY 43S
LAFEINSL -0.00H -§.002 0.600 3162 4000 2,329 0000 0. %
POPIM 0.021 0.992 <1061 -2 860 A1050 -2.298 A7 A7t N
POPISO 0.034 2466 6044 2914 D0V} 1908 4438 1355
POPSO {1481 4,025 (.063 3223 0023 0K -8 430 SLELO
POPCUNTY {1245 16.290 0143 Bt 0075 31945 G034 [.396
REGHONI! 136 -3.048 0,192 -4 534 -39 -2 253 Rixiess -1.G%0
REGIONDZ2 0.097 3,486 0.026 0827 0.133 4026 002 836
REGIONDA 0.050 2.000 062 0057 L0012 -(0.825 046 054§
REGIONDS 0.1(4 3203 GEd43 4.302 0037 [ 4t RiXiIL NE N
REGIONDG G.042 §.403 G.030 0,991 0016 1094 0,068 AL 13
REGIOND7 -1 106 23394 0186 <5318 -0 106 3250 B 183 -2.529
REGIONDS (.24 -8.069 -0.191 -5.639 128 <403 RIBELY 22567
REGIONDS -0.087 <2782 G009 1,284 0.006 0.160 .09 -1.647
REGIONDHO 0273 -8.143 4,252 7679 b4 ANt 0227 3607
REGIONDH 0161 25,092 402 3,33 -{1.067 706 Sp 113 S22
REGIONDI2 0,123 -1.855 -GE2s -3.549 0.031 0.6%0 AT SR
R-squared O0.1028 .11957 0.15327 0129316
Log Liketihood -4(781.20 -40493.50 2698910 -1 15470
N 65,856 68,050 53,835 24,229

T Asymptonc betatistics: the critival value at 1% significance Tevel=2 576, the critical vilug ol 5 signilizancs lovei= |yt
and the critical value al 10% significance fevel=1 645
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Table §2: Health Check-up Rate: PROBIT Results for NHI Female Insurants by Age Group

14 KIRET FLE s D e1~64
Variable Eotiowate t-statistic®  Estimate  tsttistic' Eathmate  tstatistic* Extimate  t-statistic®  Estimate  Gstatistic®
5 BN L B IF 3 Y 5 Y B T L R T M X L OS5 BT T A T M (K713
AGE 0068 LTEZ 0063 B4B1 L0036 0266 0050 G542 -1292  <0.597
ACGESO 4003 L1720 0601 8279 G001 0456 0060 0363 0G0 0887
MARRIED G300 BASE G083 0341 03 4339 0132 5202 GABE 7809
WAGE G854 L0253 L0005 0775 0216 2600 G014 0241 0100 5055

BREADWIN H758 6. 382 S0.G42 A TR 030446 1083 43 003 S {3E5 BRI S -0.262
MONTHERP O} 033G 0.0{%} 9514 [eX ] -3 HEEE 2364 0.0430 1688
SMOEXFINM 039 3709 D465 1198 30527 £3.666) 14774 2082 D067 1246
PROPRIET 03,005 A 477 G811 .04 G 3} 0607 03 FaT 173 41907
FAMILY WK {3 19% 1,352 RIRE X! ~1.304 3,175 -1.687 0 0465 0622 -0, 194 -1 DB16

RN .11 il 085 359 3 {122 6,191 oy 6997 -0.281 -1.258
SIZES AhiF2 Ay §52 (.05 0648 (083 0.754 0744 2206 0134 -0.632
RIZE3 0,248 1.676 0.310 1.963 (3.15% 1,305 0.409 RN 0.148 0.662
SIZE1 00 .62} 1915 0538 ERt R (5 £56 5030 (3.556 1.001 G120 0.460
BIZE300 B 171400 574 PRE Y 0 706 2 825 0409 1708 0358 6.603

(17325 3834 0600 1015 0286 {1666
G547 1768 554 193z Q.134 0,342
14l | 225 {1308 3247 032 4,157

S1ZE1000 0.957 529 1819
PFUBREMPLY D7 .59 0.392
PFARTTIME A 03 RUBLIF; 0043

HUSWRER 41137 1A% MRl NEEX 1147 G0 1487 -0.203 SL003
MCHOH BORE.¥3 1220 ~.24% O 3ET 22 1us H 134 j207 -0 308 1520
FROFES i 081 0932 0104 : 8 (143 nile 1656 5793 2t
WIRATH] 43 266 <1 OTE 0 164 419 750 O 066 (587 -,109 {3631
CLERIC by G231 0.010 Gito A1 01Y (1278 ooiz (184 -G.133 2533
SALES Bt t <32 G136 378 0147 SR D810 -0.17¢ -0 087 0,857
SERVIC -0 2% SR ] 0863 1500 A1 149 T (38 0.607 145 Spat?
AGRICH 0 256 f.aid g [EN S (345 1a01 0326 3110 0,089 4913
FOREST ~3.22 {3353 RiE v RIRA BIRELE B ] 379 1334 0.723 P72
FISHER 0,622 1,576 -0, 2494 -1.461 (.45 GO 0212 {994 112 B ] 0,207
TRANSP 1054 0743 -G 315 1243 0.0%7 0478 D, 0428 1166 2222
CRAFTM L) B 0717 1050 -0 565 077 1156 0076 1293 £ 148 -1 466
DOCTOR {1001 0,943 4004 1412 0033 BEXE {.060 -1.174 0001 1238
SICKHUMB .3 4437 3.106 4598 136 G601 034} 15.761 G172 15287
STRESS 0037 3998 00372 1449 0G40 6335 0049 832G 0.073 7647

RNOTVISIT A3 105 S3006 070 <1562 0.173 -5.367 (1252 -8 180 ~3.227 L3016
HLTHPRAC {063 T8 (.057 7214 (386 146248 (105 27.81% 6144 14257
FHLTHEXCE A4 58T 0.176 1414 253 6.5%5% (.33} 11.041 334 £3i0
HLTHGOOD 6519 3640 02721 A4 (%4 0.357 8.742 0.394 {2488 0375 9129

HLTHFAIR G 3 860 e.178 1697 0298 BE1S GAD 15940 0395 i2120
£l A3 LL3TE L2 R0 GAss G545 0445 -1839 -0683 2230
LAFBINGU 008 L3007 G000 .1 %60 ORO0 L3Z9 0 0000 L3N0 L0001 3207
POPIM o011 027 L0007 0134 0021 0485 0079 2070 0019 0377
PLOPIS) D049 1E94 0160 3832 0004 3293 0T 4263 0100 2853
POPS0 0.060 5,007 6.7 1341 DIGT A8 {133 4.044 0.157 3.500

PORCUNTY 0.239 36RO 0.284 7239 (314 10,394 4300 12019 9373 R
REGIOND | DB L2440 0305 2399 0127 FEIV O 0737 L2694 L0653 L1282
REGICNEDR {1364 0.147 LR L) 1304 0408 3ips 0137 249 1RO 2091
REGIGNIM RL0 1.024 253 1673 0143 1688 041 922 G117 1.814

SCHOND S Q.37 03352 9.8 1434 0 2% S G.a17 0380 0158 2326
.04} 1,573 01246 S 0123 3202 0,052 090 0.G650 0706

GO A 137 212 0013 0156 -2 4324 G ~2.034 ~G.058 G122}
REGIONDS 0. 240 «2.834 -0.648 -0 588 -Gy <16 TS -3.452 3223 -2.9493
BEGIONDS RiRixl {1438 (G046 {324 ERELS 1033 3.0 ~.4012 Gy 1403
REGIONDIOD 0102 0129 .0129 <1370 -0034 0200 G084 149D 0076  -0.950
REGIOND 2 A3 366 22,990 .0, (R0 D84 Q074 1.024 -1, 089 1554 0.042 0.5350
REGIONDIZ  -0152 <1849 0055 0526 GI88 2413 0078 1240 0203 2274

Resquared 907744 806600 0.08276 {10206 0.13514
Log Likelibon -3471.03 572449 -90{H).44 1462810 -8056.22
N 10,381 80,232 13,737 22,900 13,150

¥ Asymptotic t-statisties: the cotival value at 1% sigmificance feve =2 575, the critieal vatue ot 350 Significance 1evel= 1. 060-
and the critical value st 10% significance tevel={ 645
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Table 13: Health Check~up Rate: PROBIT Results for NHI Male Ins.urau(s by Age Group

T0°-79 O35 plipert) L) r§ B
Yartable Estimate t-statislic*  Estimate  t-statistic*  Estimate tstatistic  Estimate  tstatistic®  Esthnste Caafisjer 7
T B L N T B X 1Y B O3 Ty T T B T S YT Y 1Y T Mt 7 Tt M e O
AGE 0.01% 0139 0194 1513 0016 0119 0033 0250  -0.918 . 0886
AGESQ 0.000 0100 0003 1644 0000 OIF 0000 0336 0.007 - 048y
MARRIED 0023 -0601 0454 4781 0087 6629 0209 6383 QUS4 43N0
WAGE 0306 -1687 0285 1984 0040 0408 -0.055 0894 0018  -0.196.°

BREADWIN 0341 10.441 0.127 3519 . 0047 1333 G.081 1.8%0 0.082 1200
MONTHEXP 0.000 0.190 0.0G0 -0.397 G.000 0.730 0000 1.923 0.000 E303
MOEXPDUNM  -0.138 ~2.843 0084 -(L973 0003 -(.063 -G53 -0.864 073 NEIFa

PROPRIET 218 -B9SE L0352 393 028 357 0.0 23473 D313 i
FAMILYWK 0274 -2471 D272 3064 0285 347 -0 18T Q485 322y

S1761 4234 06T 0276 2986 <0084 2492 G276 GI4ET L0004 o155

SIZES {091 N T TE RN (7 v X B X v X 0.008 0420 L0035 L0484 G028 A1 b4

SIZE30 9,223 930 0,151 2623 0197 2466 0,253 1.016 0,061 U480
SIZE190 0.487 3.877 0.58] S364 0.568 5763 0.473 1234 G061 . 03ET L
SIZES00 0,540 3.174 1035 57213 0.748 4.822 a.753 3700 1.367 1318 '
SIZEI000 0.97% 6178 1.205 §.38% Lo B30 1082 7.162 0.563 [Nz RO
PUBEMPLY §.246 0.737 0,307 0.957 D255 0.546 0.837 2235 003 e
PARTTIME 3048 0398 G4 L1007 013 SLA80 il 1309 0047 0363
FLUSWRER 302 -1.475 059 1200 0069 L5k6 030 S2308 068 308
NOIOR $.007 0060 019 -1.831 B9s L3418 D02 S0970 G261 S22t0 0
FROFES 0153 1055 0008 .t} 0055 0,997 0115 2427 0087 0 1058

AN A BANE Y] 376 TLLTBE 0137 {921 Q.44 2042 Q65 G636
CLERIC 0069 0649 0160 -LGEY D010 0013 139 1393 0.6 LI6T
SALES BT L T p3SE BABA DOTE -138) 0002 0003 Oda T8

SERVIC LS SZAI0 306 3900 G088 145 .05 0942 087 0943

AGRICU 0.666 0629 L0036 D447 0153 159 {1318 6769 0,119 1.897

FOREST W82 LT LpA3R 1259 0.016 G.0%% 0.266 2107 0142 0.854

FISHER n.ot2 D076 GA3Y 1271 L0090 09N o031 DS DT 1947

TRANSP L8 105 0254 24T L00%9 0T i {437 L0067 208

CRAFTM 0,095 1358 0069 1039 G030 0358 0059 1195 0084 49

UGCTOR 0.001 D975 0,660 0,136 Y. 1354 0000 1173 0.000 0.5958

SICKNUMIE G141 4,356 0003 2013 0190 11942 0166 15015 D481 {4,350
D035 3373 0.041 4857 0.037 5559 (1033 1436 $.083 1595

STRESS

NOTVISIT -0.003 -L065 103 A L] Q2015 -5 964 (3 245 ALY 244 -t 357

HLTHPRAC 0000 8.704 G065 8650 00356 G957 0.093 18073 0,108 16,983

HUTHEXCE 0.323 5873 316 B %60 0.374 2995 04491 2.1 {805 G478
6,352 (37 10626 0483 13434 8.5 1EE1D

HLTHGOOD D408 6937 0348

HLUTHFAIR 0360 G620 0.284 5749 0.364 10426 0.437 14.719 0.454 B804
EDRU 04777 -1.952 -00.834 2473 -§.232 -4, 434 4453 s =604 -1.427
LIFEINSU -0.601 -4.078 0.0 275 00 R VA 0.000 -2.0%% 4001 <25
POPIM £.039 0.7189 (353 0.93% -0.084 -1.883 G078 1§70 0035 -0.61%
POP150 0.000 . 006 GGG 0.457 4079 <2473 -2.024 0. 786 X LI T )
PORSQ (.60 012 0.043 4779 G132 3379 G.0% 2556 0.0 1623
POPCUNTY G.134 3.224 0251 6217 0.242 8123 (.26 9278 .309 8647
REGIOND] -0.247 2,299 -0.182 -1.472 8.061 0.608 -(.081 -0.883 1,302 2.2

-0.748 G102 447 G216 3765 0082 (839

REGIOND2 (L.o6% 1015 -0.061
REGIONDA .i02 E734 -0.039 4.556 0.095 1.673 G070 i.387 0070 0,253

REGIONDS 0.122 1492 -0.015 Qb5 (i34 2204 0.142 2817 34038 0377
REGIONDG 0.136 1.830 0.040 0,480 0.096 1.404 G.018 G4 0062 ALT45
REGIONDT -6.073 -1.060 0177 -2.093 A.185 268 -.068 -112% -0.048 0,527
REGIONDE 0.417 -1.593 -(3.420 -5.038 BRI -4.084 01258 -2.445 .324 ~3.653
REGIONDY -G.116 ~1.543 -0.085 -0.916 A3 140 -L744 .629 0.460 <0.13G -1.230
REGIONDI1G 0,323 -3.7194 0.433 -4.386 -0.320 -3.604 IREL -2.034 B 2Y <2086
REGIOND11 -0.292 -3.736 -0.225 23717 -0.224 -2.746 -0.003 -0.044 A 108 -(.987
REGIOND 12 0.233 -2.962 -0.396 «4.062 -0.188 <2147 0.046 0.678 6.01G. . 0.981

R-squared 0.08392 ©0.093170 6.08229 010132 0.41750
Log Likelihoo -5927.91 -5748.80 -10333.09 A11556.50 693540
M 10,629 9,63t {6,420 18,166 11,010

+ Asymptotic -statistics: the critival value at 1% significance level=2.576; the critical value at 5% significance _!c'-«:l%i..960_;_= )
and the critical value at 10% significance level=1.645. . G




