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Two Stage Decision Process

I. INTRODUCTION

The costs of health care have been soaring for years,
and the percentage of GNP devoted to personal health
expenditures has approximately tripled since 1950,
accounting for nearly 11 percent (Weisbrod, 1991) .

Numerous

studies have.addressed the problem of the ballooning costs
and have proposed various solutions, solutions being taken
seriously in today's environment.

Plans for health care

reform are now being discussed by policy makers, and very
soon a health reform plan will be put into effect.
The high costs of health care have been blamed on,
among other things, the increasing number of doctors who
become specialists.

More and more medical students have

electe,d to become specialists instead of becoming general
practitioners; the result, according to those blaming
specialists for high costs, is that,people have to go to the
more expensive specialists for general care.

It has been

estimated that one out of three people in the United states
sees a specialist for the majority of the health care he
receives {Spiegel et al., 1983).
In addition to being accused of causing high medical
care costs, the specialist debate is an access issue.
People in rural areas lacking a regular source of health
'.J

care often say it is because of local inavailability
(Hayward et al., 1991).

A regular source of care is

important for receiving routine medical treatments that
those without a regular source frequently lack.

1

Medical

students are being encouraged not to specialize so that they
can satisfy the the perceived need for medical care in rural
areas.
As a result of these worries, a number of programs

h~ve

been implemented to encourage medical students not to
specialize.

Before these programs become widespread policy,·

however, it would be interesting to examine the reasons
people go to specialists rather than general practitioners.
Many people have worried about lack of "equity" in
health care; in other words, there is a belief that health
care should be distributed by "need" rather than by ability
) .

to pay.

Many countries have accepted this normative

proposition that health care should be made available to·
all, and the United States is no exception.

Public programs

like Medicare and Medicaid help fund health care for
individuals with low incomes (Weisbrod, 1991).

Many who

have studied this issue have determined that people with
I

_I

lower incomes go to the doctor less than those with higher
incomes when health status is taken into account.

Since

people with lower incomes tend to be in worse health,
comparisons with no adjustment for health status are
misleading because income picks up the effects of health
status (Kleinman et al., 1981).

Analyses have not addressed

the question of the type of doctor the person visits, which
is important from a quality standpoint.

Specialists receive

more training than general practitioners and have a
particular area of expertise; within that area, they
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generally are able to provide better care.

When examining

whether income affects visits to the doctor, it is important
to identify the type of doctor because otherwise the
parameter estimate of income does not take into account the
differences in quality of medical care.
The purpose of this paper is (1) to model the process
by which. people decide to visit a doctor, (2) to examine
whether income is an important factor in the choice of the
type of doctor to see and whether health care is distributed
by "need" .or by ability to pay, and (3) to determine whether
the same factors that influence whether a person visits a
I )

doctor also influence whether the person goes to a
specialist.
The paper is structured as follows.

First, relevant

health care literature is reviewed, and a theory to explain
·how income influences people's doctor visits is proposed.
This consists of a two-stage decision process for making the
I

)

choice of (1) whether to go to the doctor and (2) whether to
see a specialist or a general practitioner.
the
'

)

emp~rical

The data and

model are presented in the following section.

.

The results and a discussion of the implications follow.
The paper concludes with a summary and suggestions for
future research on this topic.
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II. LITERATURE REVIEW

Health is both like and unlike other commodities.

It

is like others in that it enters into utility and can be
increased through use of scarce resources, and unlike them
in that it is largely self-produced rather than produced by
a specialist and sold to people.

The self-production

results in a commodity for which marginal valuations are not
equal across individuals. (Fuchs, 1987).

Because of the

difference between health and other goods, health has been
treated as a special case in economic literature.
Early studies concerning the demand for health care did
not.attempt to model the demand for health when trying to
model the demand for health services.

Instead, these

studies attributed individuals' differing health status and
utilization of medical care to preferences for good health;
either a person's perceptions and attitudes toward health
care became part of his "taste matrix" (Klarman, 1965), or
I

I

standard demographic variables such as age and race
explained his preferences (Feldstein, 1966).

The idea was

that demographic characteristics influence whether a person
wants medical care.
Grossman {1972a,1972b) stressed that these were
unsatisfactory models because economics does not explain the
')

formation of tastes and preferences.

To create what he

considered an acceptable economic model, Grossman modeled
the demand for health under the assumption that health is
one aspect of human capital, or what he called "health

4
'

\

capital."

Health was assumed to be a normal good ·with the

quantity demanded was negatively correlated to its shadow

--,

price.

Shadow price is the marginal valuation imputed to a

good at the optimum.

In this case, the pric'e of medical

care is not the same as the shadow price because it does not
include the costs of time.

Grossman used Gary Becker's

(1965) theory of household production functions and
allocation of time to model the demand for health,
identifying medical care as the primary input in creating.
good health.

one advantage of Grossman's model is that it

allows the use of demographic characteristics as explanatory
variables, not because of their correlation to tastes and
preferences, but because they affect cost of health capital
or marginal efficiency of health care.

Three predictions of

his model are (1) if the rate of depreciation of health
increases with age, then after a certain point the quantity
of health capital demanded declines over the life cycle, {2)
I

I

a consumer's demand for health is positively correlated with
his wage rate (standard income effect), and {3) if education
can be thought of as increasing human capital, more educated
I

J

people will demand a larger optimal stock of health.

A

similar but less involved model was introduced by Acton
(1975).
Of course, there are problems with this type of model,
the primary one being that health care and health have less
in common than models like this would lead one to believe.
Other things contribute to good health, such as exercise and
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good nutrition.

Grossman (1972b) attempted to address this

issue.
The shadow price of health care is composed of the outof-pocket price and the time price (Acton, _1975).

Out-of-

pocket price is not necessarily the same as the total price
for medical care because many medical costs are covered by
insurance, and the out-of-pocket price is the relevant price
for two reasons.

First, it is part of the marginal cost of

health care (the other part is the marginal cost of time),
and second, many people are covered through Medicaid,
Medicare, or some benefits package of their employers and
hence do not have to purchase their own insurance.

The

shadow price of health care also includes costs of travel
time and waiting time.

Examining the response of visits to

health care facilities to travel time, Acton (1975)
concluded that time is indeed an important componant in
deciding whether people go to the doctor.
I

.l

There have long been beliefs that health care is
different from other goods in that it should be available to
everybody equally, that good health care is a right (Aday,

'

I

1984; Gottschalk and Wolfe, 1993).

Insurance has been found

to mitigate the effect of income· and make health care more
accessible to those with lower incomes (Gottschalk and
Wolfe, 1993).
Demand for health care is also affected by a change in
income.

such changes can be the result of two things--a

change in earned income or a change in unearned income.

6

Earned income is that income the individual receives as
wages, and unearned income is income for which the person is
not paid hourly.

The effects of these two types of changes

in income are generally not equal.

An increase in· unearned

income will result only in a positive income effect and will
encourage people to consume more health care; a decrease in
unearned income will have a negative income effect.
The change in earned income is more complicated because
ther~

are two ways in which behavior is affected by such a

change.

First, an increase in earned income will cause a

positive income effect that will encourage people to consume
more health care, just as an an increase in unearned income
will.

But health care is also time consuming, and an

increase in the wage rate raises an individual's opportunity
cost of time; he will then substitute into goods with lower
time costs.

The results of a decrease in earned income are

the same but opposite in sign.
I

I

The two effects of a change

in earned income act in opposite directions, making it
difficult to predict the sign of the actual response since
one must know the larger of the two effects in order to do

I

.I

so {Acton, 1975).

It has been shown in a number of studies

that low-income individuals use more health care services
than higher income individuals {Freeman et al., 1987; Aday
')

et al., 1984), a result implying that the higher opportunity
cost of time is the more important factor.

However, this

effect vanishes when health status and age are taken into
account {Kleinman et al., 1981).

7

The reason seems to be

that people with lower incomes have poorer health; since
unhealthy

people cannot work as much as people who are

healthy, it is not surprising that people with poor health
have lower incomes (Fuchs, 1987).

This result supports the

theory that the ·response to additional income is greater
than the response to the higher opportunity cost of time.
Although price and income are certainly factors that
economists expect to make a difference in demand, they are
not the only important factors.

Perhaps the most important

of the other factors is education.

This variable has long

been held to be an indication of higher socioeconomic status
and has been used its sole indicator in a number of
epidemological studies (Winkleby, 1992).

Fuchs (1979)

hypothesized that education is an indication of the
consumer's willingness to delay gratification by investing
in human capital; education and health care are both types
of investments in human capital.
I

There are a number of

)

other suggested explanations, but many of these have
problems.

The view that education is a marker for people's

intelligence has not been supported by research on high
I

)

school dropouts (Howard and Andersen, 1978).

Another is

that higher education leads to economic benefits, a view
opposed by Winkleby {1992).

Some have said that more

1.)

knowledge of health accompanies higher education, but sociological research has indicated that provision of information
alone does not change human behavior {Williams, 1990;
1987).

S~gan,

Some have said that education influences life style
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behavior (Liberates et al., 1988; Winkleby et al., 1992),
but this is not necessarily a different explanation than the
one Fuchs (1979) suggests, since many lifetime habits
influence the state of health.
standard demographic features are also important in
determining demand for health care.

The sex of the person

seeking health care is important because women have
different patterns of health than men, particularly women of
chilqbearing age (Gottschalk and Wolfe, 1993).

The two

sexes also have different mortality rates and tend to be
susceptible or -resistant to different conditions.

Acton

(1975) hypothesized that men let their health deteriorate
more than women do before seeking medical assistance.
Race is another demographic factor that influences
demand for health care.

One possible reason for this is

that racial groups tend to live in particular neighborhoods
and the general low income level of the neighborhood has
influenced the quality of health care in those areas (Fuchs,
1974).

Studies on the patterns of health care utilization

across race have shown systematic racial differences.
Minorities use fewer health care services than whites, an
inequality persisting across income levels and present even
for patients with serious illness (Blandon et al., 1989).
Whites are more likely to receive discretionary surgery than
blacks, even when they both have the same income (Gittelson
et al., 1991).

Lieu et al. (1993), in their study on 1988

National Health Interview Survey data, examined the lot of
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children of different races and found that minorities have
worse health status but use fewer health care resources than
whites, even when income is taken into account.
Location is important in explaining different patterns
of health care utilization as well, both in terms of regions
of the country and in rural-urban differences (Fuchs, 1974;
Lieu et al, 1993).

Different regions of the country have

different physician-population ratios.

Also, physicians are

more likely to live in cities than in rural areas for a
number of reasons;

physicians practicing in urban areas

have greater opportunity to specialize, access to better
)

'·)

. medical equipment, and more cultural and recreational
possibilities (Fuchs, 1974).

People living in rural areas

are more likely than those living in urban areas to lack a
regular source of ambulatory care because of local resource
inavailability (Hayward et al., 1991).
A final important factor in the demand for helath care
is the fact that, to some degree at least, physicians
themselves determine the types of medical procedures their
patients receive and how often their patients visit them.
Since this also determines their incomes, they have an
incentive to perform procedures not strictly necessary in
order to increase their incomes.

This has spawned a series

of papers on physician-induced demand in the health care
literature, although how much of a problem it is has yet to
be determined.

However, the possibility of that health care

costs are high due to incentive structures for physicians
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has led to the rise of health maintenance organizations
(HMOs), clinics in which the doctor is paid a fixed amount
~

I

per patient rather than as a fee for services rendered.
Patients who go to HMOs seem to have lower.rates of
hospitalization than those who go to fee for service
organizations but the same use of physician resources (Dowd
et al., 1991).

I

I
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III. THEORY

An assumption made in this paper is that the decision
making process of a person deciding to go to the doctor is a
two-stage process and is in accordance with Figure 1.

First

the person (or the head of the household) decides whether to
go to the doctor.

If he decides not to visit a doctor, the

process ends there; he does not go.

If he does decide to

visit a doctor, he is faced with a further decision--whether
to go to a specialist or a general practitioner.
Much of the research done in past studies can be
applied to the initial problem of whether to go to the
doctor.

The question of what type of doctor to visit has

been studied in much less detail.

Acton (1975) examined

visits to doctors in private practices versus visits to
those in public practices and determined that as income
increases, people substitute out of public practitioners and
into private practitioners.

This he attributed this

primarily to the fact that public health facilities are much
more costly in terms of time.
special~sts

Whether people go to

or general practitioners has not been examined,

and it might be interesting to study the relationship
between the two types of doctors.
A general practitioner can treat many of the same

'_)

conditions as a specialist, which implies that general
practitioners and specialists are substitute goods (as
defined in principles texts).

A simplifying assumption of

the model presented here is that there are only two kinds of
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doctors, specialists and general practitioners.

In the

health care industry, specialists are not equal.

There are

many kinds of specialists, some of which receive more
training and are more expensive than others.

For example, a

neurosurgeon receives more training than an internist.

Some

specialists are also much more likely to provide general
care than others; a person without a heart condition would
be unlikely to visit a cardiologist, but someone without an
internal condition might well visit an internist.

The·most

obvious economic influences on patterns of consumption of
these two types of medical care are price and income.
Specialists receive more training and have a particular
area of expertise; since there is a smaller supply of
specialists than general practitioners, specialists tend to
be more expensive.

If the price of specialists' services

were to increase relative to the price of general
pract~tioners,

we would expect an increase in the

consumption of general practitioners' services.

We would

expect an increase in consumption of specialists' services
if the reverse were true.

However, since the data examined

in this paper are for one year alone, the assumption is made
that there are no general changes in prices between these
two.
)

If income increases, the situation is more complicated.
First of all, there are two types of income--earned and
unearned--which generally have different effects.

An

increase in unearned income raises the demand for health
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care through a positive income effect.

An

increase in

earned income also tends to increase consumption through a
positive income effect, but it also raises the opportunity
cost of time because the person could be spending his time
earning money rather than visiting the doctor.

This higher

opportunity cost for time also makes time spent ill more
costly.

Specialists may be able, by benefit of their more

explicit training, to identify a problem faster on average
than·a general practitioner if it occurs in their region of
expertise.

This shortens the time the person has to spend

visiting the doctor, and so a person with a higher income
would be more likely to visit a specialist.

Specialists

would also be more likely to be able to give relief to a
person because of their additional training.

Also, since

they have a narrower area of expertise than a general
practitioner, they are more likely to know of new medical
procedures in their field.
I

An increased probability of

I

decreased sick time would encourage those with higher
incomes to go to specialists.
likely

~o

Therefore, specialists are

be a higher quality form of medical care and have

a lower time cost than a general practitioner.
Once this is acknowledged, the same types of
demographic variables that influenced the initial.choice of
whether to go to the doctor or not should influence whether
the patient sees the general practitioner or the specialist.
These factors are explained in the

lit~rature

review.

They

are education, age, age squared (to allow for nonlinearity
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in age), race, sex, the region of the country, the size of
the urban area, and health status.

Health status is the

only one of these which does not obviously influence the
choice of whether to go to a specialist, since there are
specialists corresponding to most general categories of
adverse health conditions.

Even more than in the case of

general practitioners, specialists are located in certain
· areas.

Doctors tend to prefer urban areas; specialists

prefer urban areas ·more than general practitioners.
Although the model proposed here presents the question
of whether to go to a general practitioner or a specialist
I

I

as a definite choice on the part of the patient, this is by
no means always the case.

There are reasons other than a

definite choice that people go to specialists rather than
general·practitioners.

For example, a person could make an

appointment at a clinic and the doctor who was able to see
him the soonest might be a specialist.
I

Also, a person

)

visiting an emergency room would not neces.sarily be given a
choice of the type of doctor to see.
element _of randomness in the choice.

'·

)
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Therefore, there is an

IV. EMPIRICAL METHODS

Empirical Model
The choice to go to the doctor is assumed to be a twostage process with .two independent

decisio~s,

as shown in

Figure 1. In both.stages of this model, the dependent
variable is a zero-one variable.

In the first stage of the

model, the dependent variable is defined such that
DOCVIS

=

(0 if person does not go to the doctor, 1 if

the person does go to the doctor).
In the second stage of the model, the dependent variable is
defined such that
DOCT = (0 if person goes to a general practitioner, 1
if the person goes to a specialist).
Specialists are defined to be those doctors who are
identified as specialists in the NHIS data; these are
doctors who have had internships in their specialties.

This

is the breakdown considered even though some types of
I

)

specialists provide more general care than others (Spiegel
et al., 1983).
Since the two decisions are assumed to be independent,
they can be analyzed separately.

The first stage of the

model could be estimated using ordinary least squares (OLS)
as the equation,
.)

Y

=

xb + e.

(1)

The terms Y and e are n x 1 vectors, where n is equal to the
number of observations.

Elements of Y are binary variables

.

)

indicating the outcome of the decision, and elements of e
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are error terms.

The term x is defined as an n x k matrix,

where k is equal to the number of independent variables.
The final term, b, is a k x 1 vector of coefficients.
(Using OLS on this type of equation is sometimes referred to
as the linear probability model.)

The problem with doing

this is that Y is a binary variable--it is equal to either
zero or one--which means the error term is not normally
distributed but rather has a discrete distribution defined
in the following table (see Pindyck and Rubinfeld, 1991).

X
1

o

§

Probability

1 - bx

P

-bx

1 - P

. Here the x terms are from individual observations.

When the

error term is not normally distributed, the classical tests
of significance do not apply.

Also, the error term is

heteroskedastic because its variance depends on the expected
value of Y; observations for which P is close to zero or one
I

.1

have low variances, and observations for which it is close
to one-half have high variances.
the
i

est~mate

Heteroskedastiqity causes

of b in equation (1) to be inefficient,

)

although consistent and unbiased.

A third problem is that

the predicted values of Y do not lie between zero and one
but between positive and negative infinity (Kmenta, 1971).
I

\

The difficulties of OLS make a different estimation
technique desirable, and so this paper uses probit analysis,
a technique which constrains the dependent variable to be in
the zero-one range.

The probit model differs from OLS in
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that the model considered is
Y* =

bx + e. (2)

The variable Y* is not observed but is related to the
observed dummy variable Y in the following way:
Y

= 1 if Y*

>=

o and e <= -xb, and

Y = 0 if Y* < o and e >= -xb.

The equation (2) is estimated through maximum
likelihood estimation (MLE).

The likelihood function is the

joint probability density function of observing all the
variables in the sample,
L (b) = f {Y1 , • . . Yn) .
Since we assumed that each observation was independent of
the other observations, we can say
L(b)

= f(Y1)* ... *f(Yn)

(Bain and Englehardt, 1992).

Because the dependent variable

must lie between zero and one, the probabilty density
function of the observations is assumed to be the cumulative
I

)

density function of the normal distribution. . The parameter
estimates that maximize the value of this function are the
ones yielded by MLE (Pindyck and Rubinfeld, 1991).
I

I

Data
Data in this analysis come from the National Health
I~

Interview Survey (NHIS) for the years 1987 and 1988.
survey is conducted

ev~ry

This

year by the National Center for

Health Statistics on approximately 50,000 households and
includes some 120,000 individuals.

It is a personal

interview survey using a nationwide sample of the civilian,

.
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noninstitutionalized population of the United States.
Survey items include questions on health status, visits to
doctors, income, education, age, sex, and race.

In 1987,

Hispanics were oversampled, but the oversample was removed
for the purposes of this study.

since it has been shown

that people underestimate the number of doctor visits they
have had in a year, NHIS reported doctor visits in two-week
increments; persons surveyed were asked how many times they
visited the doctor in a two week period rather than some
longer period.

The recall for two-week periods is very

accurate.
NHIS Analysis ·
In the doctor visit stage of the model, the independent
variables used were those variables shown by other studies
to be important influences on demand for health care.
The NHIS reported household income rather than
individual income and did not distinguish between earned and
unearned income.

It did not report exact incomes; instead,

it reported income in $1000 brackets up to $20,000 and $5000
brackets from $20,000 to $50,000.

All incomes greater than

$50,000 were reported as $50,000.

Because of this, the

variable INC is equal to the mean of the income bracket in
~)

which.each observation occurs up to $50,000 and is equal to
$50,000 if the household income is $50,000 or above.

INC2

is this income variable squared and is included to allow.the
effect of income on doctor visits to be nonlinear.
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I

AGE is equal to the age of the person in years (if the
person is older than 99 years of age, AGE= 99).
the age variable squared.
this variable is

th~t

AGE2· is

The reason for the inclusion of

young children and older people go to

the doctor a great deal, and people who are not in those age
ranges tend to go less.

Hence, the pattern for people going

to the doctor is probably not linear in age.
Since income and age are correlated with health status,
an attempt to compensate for the health status of the
individual was made by including variables to identify the
number of adverse health conditions he has.

In the NHIS,

respondents are asked what types of adverse health
conditions they have, and these are then classified and
reported in the data.

To adjust for health status, these

conditions were counted and dummy variables were created for
each number.

These are the dummy variables 01 through 015

for 1987 and 01 through 021 for 1988.

They are defined such

)

that:
On=(1 if ·the person has n adverse health conditions, 0
if .the person does not have n adverse health conditions).
The adverse health conditions reported are varied; they
include conditions such as migraine headaches, infectious
diseases, and broken backs.

In the 1987 analysis, 013 and

014 were omitted because no one in the sample had either 13
or 14 conditions, and in the 1988 analysis, 015 and 017
through 020 were omitted for the same reason.

20

All of the

other Dn dummies can be used because some people in the
sample had no adverse health conditions.
HOHED is equal to the education of the head of the
household in years up to 18 years (which would be six years
of college).

If the person has more than 18 years of

education, HOHED

=

18.

It is important to use the education

of the person who makes decisions for the family rather the
education of the person visiting the doctor; the child of an
educated person will probably receive better health care
than the child of an uneducated person because the parent
makes some of the same types of decisions for their children
as they do for themselves.

SIZE equals the size of the

household in number of individuals up to nine (SIZE

=

9 when

there are more than nine members to a household). This is a
necessary variable because household income is not adjusted
for the size of the family, and the same amount of income
implies different standards of living for families of
different sizes; $30,000 for a single person is quite
different than $30,000 for a family of seven.

Inclusion of

both SIZE and INC rather than income per person yields m?re
information becaue it is possible that there is a specif{c
effect specific to family size.

This is due to the fact

that families often suffer from the same types of health
problems, and if one family member goes to the doctor, the
family can apply the knowledge the doctor gives to another
family member with the same health problem.
such that
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MALE is defined

MALE= (1 if person is male,

o if person is female).

RACE is defined such that
RACE = (1 if person is White, 0 if person is nonWhite).
The other six variables in the regression are dummy
variables concerning the location of the person's home.
WEST, SOUTH, and NE are variables to identify regions of the
country, the West, the South, and the Northeast,
resp~ctively.

Midwest.

The omitted dummy variable is for the

FARM, TOWN, and SUBURB are variables identifying

the type of population center in which the person lives; the
names are self-explanatory, and the omitted dummy variable
here is for a city.
The same variables when estimating the specialist part
of the model, with the exception of the dummy variables Dn.
These were omitted because it was assumed that general ·
health status would affect whether the person went to a
specialist or not.

(Also, when included, these variables

did not yield statistically significant parameter
estimates.)
Data concerning insurance and HMOs were not available
in either 1987 or 1988 and hence were not considered in this
study.

The two years of NHIS data were analyzed separately

to assess the robustness of the results.
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V. RESULTS

Means and standard deviations of the independent
variables for both 1987 and 1988 are reported in Table 1.
The two years are fairly similar in composition.

.The

variable exhibiting the most difference between 1987 and
1988 is income, and since these numbers are not in real
terms, this is not surprising.

The members of the 1988

sample are slightly older, on average, and more people live
in urban areas.
NHIS 1987
\

Results of the probit analysis of the first stage of
the model are reported in Table 2.

The analysis indicates

that statistically significant factors at the five percent
level in whether people go to the doctor are: income,

in~ome

squared, sex, age, age squared, the education of the head of
the household, the size of the family, the size of the
metropolitan area in which the people live, the region of
the country, and whether.they have adverse health
conditions.
Income shows the positive income effect already
observed by Kleinman (1981), and the INC2 variable indicates
that as income gets higher, the proportion of extra income
spent on health care decreases.

This result suggests that

the income effect is stronger than the effect of the higher
opportunity cost of time.

INC2 provides a stronger effect

than INC at an income of $62,000, which is outside the
income numbers reported in NHIS data.
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At income levels over

$62,000, people go to the doctor less as their income
increases.

This is probably the point at which the effect

of the opportunity cost of time overpowers the income
effect.
The coefficient of MALE is negative, which indicates
that women go to the doctor more than men, a result in
agreement with those of Gottschalk and Wolfe (1992) and
Acton (1975).

AGE is negative and AGE2 is positive, and

both are statistically significant, indicating that the
response to age is

nonlinear~

As people get older, they go

to the doctor less until age 50 (holding adverse health
conditions constant; if we do not hold conditions constant,
they go more, because the number of adverse health
conditions is positively correlated with age).

After age

50, people go to the doctor more often.
Race is statistically significant and negative, which
means non-Whites go to the doctor more than Whites.

Since

non-Whites usually have been found to use fewer health care
resources, this is somewhat surprising.

However, Lieu et

al. (19gJ) found that Black teenagers were more likely to
visit the doctor than White teenagers--the same type of
result this study finds.

Perhaps the discrepancy in health

care utilization is not because minorities visit the doctor
less but because they receive lower quality care.
Education has always been found to be an important
factor in health studies; here it is shown that educated
people go more often to the doctor than uneducated people.
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Grossman (1972a, 1972b) theorized that educated people are
better producers of health than uneducated people; perhaps
this is because they go to the doctor more often for
preventative care.

The size of the. family has a negative

coefficient, indicating that the larger the family, the less
likely a member is to go to the doctor.

This could be due

to the learning effect suggested in Section IV of this
paper.
~he

size of the metropolitan area matters; people who

live in cities go most often to doctors.

They are close to

doctors and their travel cost is probably lower.

They also

have a wider variety.of doctors to choose from as there are
more doctors in urban areas; these doctors tend to have
better quality equipment due to the presence of a medical
community and so can provide better care.

In spite of other

studies finding it important, region is only statistically
significant for·the South, where people have fewer doctor
visits.

It is not immediately obvious why region should

matter except that it is used in other studies.

However, it

may reflect regional differences in cost of living or
unmeasured proximity to doctors.

It is also possible that

people in different regions have different tastes for health
u

care; good health habits are more perhaps popular in
California than they are in Alabama.

Regions in which

outdoor physical activities are common forms of amusement,
like the West, may have residents who care more about their
health.
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The more adverse health conditions people have, the ·
more likely it is that they will visit the doctor.

These

parameter estimates are not reported in Table 2, but the
results are predictable.

They are all positive and

statistically significant at the five percent level except
012 and 015, two variables for which there were very few
nonzero observations for these two variables.
Many people have noted that women, particularly those
in childbearing years, go more to the doctor than men
(Gottschalk and Wolfe, 1992).

To test this hypothesis, I

included a variable CHBEAR such that
CHBEAR

=

(1 if a woman is between 17 and 43, o other

wise).
This variable is statistically significant at the five
percent level, but the log-likelihood value does not
increase.
Results of the probit analysis done on the specialists'
visit model are reported in Table 3.

They indicate that

statistically significant factors in people's decisions
whether to go to a specialist or a general practitioner are
income, age, age squared, the head of the household's
education,· the size of the family, and the type of
~)

population center in which people live. · The results are
similar to the results of the doctor visit model.
For the specialist model, INC is positive and INC2 is
negative. ·This shows that as a person's income increases,
he goes more often to a specialist than a general
26

practitioner.

This is true until the income is $59,000,

after which a person goes more to a general practitioner.
This is the same type of response as was observed in the
doctor visit model.

People with higher incomes choose

specialists more than general practitioners as suggested in
Section III of this paper.
Once again, AGE is negative and AGE2 is positive.

This

indicates that older people go less to specialists until
they.reach age 50.

After age 50, people go more often to

specialists than to general practitioners.
family has a negative coefficient.

Size of the

People in cities go more

often to see specialists than people who live in other
places, as expected.

Of the regions, only NE and WEST are

statistically significant; people living in these two
regions are more likely to see a specialist than those
living in the Midwest.
Race is statistically significant at the five percent
level and indicates that Whites go more frequently to
specialists than non-Whites.

An

insignificant term is MALE.

I find it surprising that sex should come in insignificant
when so many women of childbearing age go to an obstetrician
and many women regularly visit a gynecologist.

Inclusion of

the variable CHBEAR yields a statistically significant
parameter showing that these women are more likely to visit
a specialist.

This also increases the significance of the

MALE variable to make it statistically significant at the
five percent level; according to this estimate, men go to
27

specialists more than women do.

NHIS 1988
Results of these analyses are reported in Tables 4 and
5.

The results are similar to those of the 1987 analysis

with regard to income.

The effect of income is positive and

statistically significant at the five percent level.

Income

squared is not statistically significant for 1988 results,
but the sign of the coefficient is still negative.
Age and age squared are both statistically significant
and of the same sign as the 1987 results.

They indicate

that people go less to the doctor until age 62, after which
they go to the doctor more often.

Race is also

statistically significant at the ten percent level, but the
sign of the coefficient indicates that Whites go to the
doctor more than non-Whites.

·Education of the head of the

household is important and positive.

The family size

variable is statistically significant and negative, as is
MALE.

Both regions and size of the metropolitan area are

statist~cally

insignificant except for TOWN.

Adverse health

conditions, once again not reported in the results are all
statistically significant except 016 and 021, which both had
very few non-zero observations; the magnitude of the
coefficients indicates that the more adverse health
conditions a person has, the more likely he is to visit a
doctor.
Inclusion of the CHBEAR variable causes income squared
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to be statistically significant at the ten percent level and
race at the five percent level.

People then go to the

doctor more until an income level of $78,000 is reached,
after which they go less.

CHBEAR itself is highly

significant and indicates that women of child bearing age go
to specialists more than men.
Results of the NHIS 1988 specialist analysis are the
same as the 1987 results with respect to income.

Income is

positive and income squared is negative and both are
statistically significant at the five percent level, so
people with higher incomes go to specialists more until an
income level of $53,000 is reached.
Other results for 1988 show both agreement and
discrepancy with 1987 results.

Age, age squared, race,

family size, type of metropolitan area, and education of

t~e

head of the household have the same pattern as they do in
the 1987 results.
I

MALE, on the other hand, has become

)

statistically significant in the model, and it indicates
that women go to specialists more than men, exactly the
opposit~

of what the 1987 data indicated.

Inclusion of the

variable CHBEAR does not change this result, and CHBEAR is
statistically insignificant.

Regions have different
I

behavior in the 1988 results than in the 1987 results; they
'·

)

are all statistically significant.
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VI. CONCLUSION

Some health care experts suggest that people should
receive health care based on "need" rather than on their
ability to pay.

Previous research has found that people

with lower incomes use health facilities less than people
with higher incomes when health status and age are taken
into account and also that this tendency is lessening over
time.

This study supports the conclusion that income is

still an important factor in determining whether people
visit a doctor, which indicates that the income effect is
stronger than the effect of higher opportunity cost of time.

'I

·Researchers trying to.determine whether medical care is
distributed equitably have not looked at the type of doctor
seen by the patient; the type of doctor is important because
the quality of care matters and specialists can provide
higher quality care than generpl practitioners.

In order to

determine whether health care is distributed by "need" or by
ability to pay, it is necessary to make adjustments for the
quality of care.
This paper finds that income is relevant in determining
whether people go to specialists.

Higher income individuals

are more likely to visit a doctor, and they are also more
likely to go to specialists.

Therefore, ability to pay

rather than "need" determines the type of doctor visited as
well as for visits to a doctor; poorer people go to the
doctor less and go to doctors who provide lower quality
care.

"Need" alone does not seem to determine whether
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people seek high quality care, i.e. medical care is income
elastic.
These results indicate that going to a specialist
instead of a general practitioner is a deliberate choice.
These results show that the type of urban area in which a
person is located matters in their decision of whether to go
to a specialist or a general practitioner.

Even taking into

account the size of the metropolitan area in which a person
lives, people with high incomes and a large degree of
education visit specialists more.

To encourage medical

students not to specialize would lower the supply of
specialists, increasing the cost of going to a specialist.
One problem with this model that future work should
examine more closely is that insurance is not considered.
Other studies have found that insurance has a mitigating
effect on people's health care use, causing low income
individuals to have patterns of health care utilization
similar to those of people with higher incomes (Gottschalk
and Wolfe, 1993).
versus

~eneral

Whether this is true of specialists

practitioners is not known.

The omission of insurance is a problematic one because
the statistical significance of the parameter of income
might change if it had been included.

It is likely that

income and insurance coverage are positively correlated, and
if this is true, it is probable that the effects of income
observed in this paper are a combination of the effects of
.income and insurance coverage.
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If insurance were included,

and this type of problem were indeed present, the parameter
estimate of income would decrease in absolute value.
It would also be interesting to see if changes in
earned and unearned income actually do affect doctor visit
decisions differently as theory predicts they should.

Also,

it has been suggested that HMOs result in different
visitation behavior than fee-for-service practices, but this
was not examined in this paper.
·A potentially more serious problem with this model is
the assumption of independence between the two decisions,
whether to go to a doctor and whether to go to a specialist.
Certainly in some scenarios it is reasonable to treat the
two as independent, but it might be that certain
factors--like income or education--predispose a person to go
to the doctor and to go to a specialist.
In conclusion, this study finds that income is in fact
relevant both to the choice of whether people go to the
doctor and whether people go to specialists.

The way people

make decisions and the choices they are likely to make could
be indicate the types of responses people would make to
'l

suggested future health care policies.

tj
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Figure 1
Two Stage Decision Process

yes

'

yes

)

no
visit a specialist
i

)

, I

no
visit a doctor

Table 1. Means and Standard Deviations

Variable
Income
Income Squared
Male
Age
Age Squared
Race
Education
Size
Farm
Town
Suburb
NE
South
West

I

.

)

1988

Standard
Mean Deviation

Standard
Mean Deviation

26670
9.4E+08
0.47
33.7
1644
0.82
13.1
3.4
0.02
0.24
0.43
0.39
0.07
0.02

(

I

1987

15128
8.6E+08
0.50
22.5
1806
0.38
2.8
1.6
0.12
0.42
0.49
0.49
0.25
0.13

28034
1.0E+09
0.47
34.8
1716
0.82
13.1
3.3
0.01
0.21
0.44
0.43
0.06
0.01

15347
8.9E+08
0.50
22.5
1821
0.39
2.8
1.6
0.12
0.41
0.49
0.49· .
0.24
0.12

Table 2. Doctors' Visits for 1987.
Variable

Estimate

Estimate

Intercept

-1.58
(0.039)
6.6E-6
(1.52E-6)
-5.3E-11
(2.6E-11)
-0.166
(0.0106)
-0.021
(0.0008)
0.00016
(9.8E-6)
-0.027
(0.15)
0.017
(0.0021)
-0.0488
(0.004)
. -0.192
(0.048)
-0.072
(0.016)
-0.0043
(0.012)
0.0185
(0.013)
-0.0418
(0.022)
0.0198
(0.040)

-1.619
(0.039)
7.16E-6
(1.53E-6)
-5.66E-11
(2.6E-11)
-0.088
(0.013)
-0.0255
(0.0009)
0.00023
(0.00001)
-0.029
(0.015)
0.016
(0.0022)
-0.048
(0.0039)
-0.186
(0.048)
-0.072
(0.017)
-0.0035
(0.013)
0.018
(0.013)
-0.042
(0.023)
0.022
(0.040)
0.196
(0.016)

Inc
lnc2
Male
Age
(

Age2
. Race.
Hohed
Size
Farm
Town

. I

Suburb
NE
8outh
West

I

~)

Log-Likelihood
Observations

-37254
105359

-37183
105359.

Dummy variables Dn were .omitted when reporting the resL
model.

Table 3. Specialists.Visits for 1987.
Variable

Estimate

Estimate

Intercept

-0.45
(0.069)
0.000016
(2.67E-6)
-1.35E-10
(4.52E-11)
0.014
(0.019)
-0.006
(0.0014)
0.00006
(0.00002)
0.054
(0.028)
0.041
(0.0039)
-0.0407
(0.007)
-0.397
(0.089)
-0.26
(0.029)
-0.039
(0.023)
0.129
(0.023)
-0.0139
(0.040)
0.159
(0.068)

-0.479
(0.069)
1.6E-05
(2.67E-6)
-1.36E-10
4.62E-11
0.055
(0.022)
-0.009
(0.0015)
9.0E-05
(0.000019)
0.054
(0.028)
0.041
(0.0039)
-0.0401
(0.0072)
-0.394
(0.089)
-0.261
(0.029)
-0.039
(0.023)
0.129
(0.023)
-0.015
(0.040)
0.158
(0.068)
0.108
(0.029)

-12500
18885

-12492
18885

Inc
lnc2
Male
Age
Age2
Race
Hohed
Size
Fann
Town
Suburb
NE
South
'

I

West
Chbear
)

Log-Likelihood
Observations

Table 4. Doctors' Visits for 1988.
Variable

Estimate

Estimate

Intercept

-1.61
0.039
6.2E-6
(1.54E-6)
-3.7E-11
(2.6E-11)
-0.17
(0.0105).
-0.0235
(.00081)
0.00019
(9.7E-6)
0.027
(0.015)
0.0177
(0.0022)
-0.0515 .
(0.004)
-0.0079
(0.046)
-0.072
(0.015)
-0.0147
(0.013)
0.0106
(0.016)
-0.017
(0.0137)
0.0342
(0.015)

-1.69
(0.039)
7.0E-06
(1.52E-6)
-4.5E-11

Inc
lnc2
Male
Age
Age2
Race
Hohed
Size
Fann
Town
Suburb
NE
I

South
West
Chbear

. J

Log-Likelihood
Observations

-37949
109510

(2.6E~11)

-0.081
(0.012)
-0.0269
(.00089)
0.00024
(1.1 E-05)
0.047
(0.015)
0.0168
(0.0021)
-0.0509
(0.004)
0.0063
(0.046)
-0.07
(0.016)
-0.173
(0.012)
0.0337
(0.013)
0.013
(0.0223)
-0.0779
(0.044)
0.210
(0.016)
-38944
110619

Dummy variables Dn were omitted when reporting the results of this
model.

Table 5. Specialists Visits for 1988.
Variable

Estimate

Estimate

Intercept

-0.520
(0.068)
0.000013
(2.68E-6)
-1.22E-10
(4.54E-11)
-0.066
(0.019)
-0.011
(0.0014)
0.00012
(0.00002)
0.143
(0.028)
0.055
(0.0039)
-0.0507
(0.007)
-0.398
(0.082)
-0.344
(0.026)
-0.0448
(0.022)
0.0106
(0.016)
0.100
(0.024)
0.0594
(0.026)

-0.520
(0.069)
1.3E-05
(2.68E-6)
-1.22E-10
(4.54E-11)
-0.059
(0.021)
-0.012
(0.0015)
'0.00013
(0.000018)
0:143
(0.028)
0.055
(0.0039)
-0.051
(0.0073)
-0.397
(0.082)
-0.344
(0.026)
-0.045
(0.022)
0.124
(0.028)
0.010
(0.024)
0.059
(0.026)
0.022
(0.028)

-12944
19647

-12944
19647

Inc
lnc2
Male
Age
Age2
Race
Hohed
Size
Farm
Town
I

I

Suburb
NE

'

)

South
West
Chbear

)

Log-Likelihood
Observations
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