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National Medical Care Utilization
and Expenditure Survey

The National Medical Care Utilization and Expenditure
Survey (NMCUES) is a unique source of detailed national
estimates on the utilization of and expenditures for various
types of medical care. NMCUES is designed to be directly
responsive to the continuing need for statistical information
on health care expenditures associated with health services
utilization for the entire U.S. population.

NMCUES will produce comparable estimates over time
for evaluation of the impact of legislation and programs on
health status, costs, utilization, and illness-related behavior
in the medical care delivery system. In addition to national
estimates for the civilian noninstitutionalized population, it
will also provide separate estimates for the Medicaid-eligible
populations in four States.

The first cycle of NMCUES, which covers calendar year
1980, was designed and conducted as a collaborative effort
between the National Center for Health Statistics, Public Health
Service, and the Office of Research and Demonstrations,
Health Care Financing Administration. Data were obtained
from three survey components. The first was a national house-
hold survey and the second was a survey of Medicaid enrollees
in four States (California, Michigan, Texas, and New York).
Both of these components involved five interviews over a
period of 15 months to obtain information on medical care

utilization and expenditures and other health-related informa-
tion. The third component was an administrative records survey
that verified the eligibility status of respondents for the Medi-
care and Medicaid programs and supplemented the household
data with claims data for the Medicare and Medicaid
populations.

Data collection was accomplished by Research Triangle
Institute, Research Triangle Park, N.C., and its subcontractors,
the National Opinion Research Center of the University of
Chicago, Ill., and SysteMetrics, Inc., Berkeley, Calif., under
Contract No. 233-79-2032.

Co-Project Officers for the Survey were Robert R.
Fuchsberg of the National Center for Health Statistics (NCHS)
and Allen Dobson of the Health Care Financing Administration
(HCFA). Robert A. Wright of NCHS and Larry Corder of
HCFA also had major responsibilities. Daniel G. Horvitz of
Research Triangle Institute was the Project Director primarily
responsible for data collection, along with Associate Project
Directors Esther Fleishman of the National Opinion Research
Center, Robert H. Thornton of Research Triangle Institute,
and James S. Lubalin of SysteMetrics, Inc. Barbara Moser
of Research Triangle Institute was the Project Director primar-
ily responsible for data processing.
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Determinants of Total Family
Charges for Health Care:
United States, 1980

By Jonathan H. Sunshine, Ph.D.,

Sunshine and Associates,

and Marvin Dicker, Ph.D.,

Division of Applied Research,

National Institute on Drug Abuse

(formerly of the National Center for Health Statistics)

Executive Summary

This report addresses a question of importance for
policymakers: “What are the determinants of the total
charges for health care that U.S. families face?”
Policymakers’ concerns about this question have two
main grounds. First, U.S. health care costs are large
and growing rapidly. They now exceed 11 percent of
the gross national product, and the answer to the question
can shed some light on their troubling growth. Second,
total family charges for health care reflect the quantity
of health care received by families, and it is important
to know whether the determinants of total charges are
principally the need for health care, or involve other
factors less related to need.

In this report, the determinants of total charges and
their importance are identified principally through multi-
ple regression analysis. Total charges are defined as
the full amount charged for all types of health care
for all family members regardless of whether these
amounts are paid out of pocket, paid by insurance (or
public health care coverage programs), or go unpaid.
The data used are from the family data files of the
1980 National Medical Care Utilization and Expenditure
Survey (NMCUES). This report presents data on the
approximately 5,000 multiple-person families inter-
viewed in this year-long longitudinal survey. The report
provides a separate analysis for each of three socio-
economic family populations that have consistently
been of interest to policymakers. These are (1) older
families (defined for this report as all U.S. multiple-
person families with a member 65 years of age or over);
(2) younger, lower income families (all U.S. multiple-
person families below 200 percent of the poverty level
in 1980 and with all members under 65 years of age);
and (3) younger, better off families (all U.S. multiple-
person families at 200 percent of the poverty level or
higher in 1980 and with all members under 65).

NOTE: The authors are grateful for the support received during all stages
of the preparation of this report. At the National Center for Health Statistics,
Thomas Hodgson consulted and advised on health economics and econome-
trics, and Cecilia Snowden consulted and advised on research methods and
multiple regression techniques. Robert A. Wright reviewed drafts of the
manuscript and was helpful in many important ways. At the National Institute
on Drug Abuse. Annie Lo of the Washington Consulting Group also assisted
by reviewing a draft of the manuscript. Editors in the Publications Branch
of the National Center for Health Statistics provided valuable assistance.

Multiple regression analysis was used to investigate
the effect on total family charges of family demographic
and sociocultural characteristics, family illnesses, special
health events (such as births, deaths, and hospitalizations
of family members), general family health status, family
income, family health insurance characteristics, and fam-
ily geographic and urbanization characteristics. Regres-
sions were run separately for each of the three socio-
economic family populations, with total family charges
as the dependent variable and approximately 45 variables
measuring these family characteristics as independent
variables. Because of the large number of independent
variables involved, a multiple-step regression process
(described in Appendix I) was used. The statistical sig-
nificance of the findings was assessed by using a regres-
sion program (SURREGR) that takes into account the
complex sample design of NMCUES and by using an
F-test that was analogous to a multiple z-test.

The regressions had a particularly high explanatory
power, with an R? (the proportion of the variance in
the dependent variable explained by the independent
variables) of 0.57 to 0.72, depending on the family
population involved. Similar studies have previously re-
ported R? statistics of 0.04 t0 0.53.

Hospitalization emerged as the most important single
determinant of total family charges. It showed a uniquely
strong statistical significance in all three family popula-
tions, and, in all three, families with one hospitalization
had total charges about four times as large as did other-
wise similar families with no hospitalizations, even
though the similar families had the same pattern of ill-
nesses and other characteristics. In addition, each further
hospitalization increased total family charges by approxi-
mately 30 percent in each of the three family populations.

In general, health variables were found to be the
most important determinants of total family charges.
Like hospitalization, family illness days in bed was statis-
tically significant in all three family populations and
had a broadly similar effect in all. (Each 1 percent
increase in the quantity (family illness days in bed plus
1) increased total family charges by approximately 0.1
to 0.2 percent, other family characteristics being equal.)
Three family illness variables—(1) a family member
having cancer, (2) a family member having heart or
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circulatory disease, and (3) a family member suffering
from an accident, injury, or poisoning—were each signif-
icant in two of the family populations. The size of their
effects sometimes differed among family populations,
suggesting differing specific illnesses (each category en-
compasses several specific illnesses) or severity among
the family populations. However, as would be expected,
the effects of these illnesses were always to increase
total charges. The increases were on the order of 20-60
percent after controlling for the effects of all other vari-
ables in the analysis. (In particular, note that this is
the measured increase after controlling for the large ef-
fects of hospitalization described in the preceding para-
graph.) Perceived health status was also found significant
in two family populations, with worse health leading
to increased total charges. Health variables significant
for one family population were family work-loss days
due to illness and limitation in major activity. For both,
worse health led to higher total charges.

Some nonhealth variables were significant determi-
nants of total family charges for health care, but they
were significant for only one or sometimes two family
populations. They included family income, significant
in two populations, with each 1 percent increase in in-
come leading to a 0.15-0.26 percent increase in total
charges (other family characteristics being equal), and
region, also significant in two populations with, however,
different geographic regions atypical in total charges
for different populations. Completeness of health care
coverage was also significant for two family populations,
with both populations, as expected, showing smaller
total charges for families with incomplete coverage. The
presence of a child in a family and the age, race, and
education of the family head were each found significant
in one family population—the population of younger,
better off multiple-person families.

The predominance of health variables among the
determinants of total family charges is reassuring. It
suggests that overall in the United States, the need for
health care is the most important factor in determining
how much care families receive.

This finding contrasts strongly with results of a paral-
lel regression analysis (Dicker and Sunshine, 1988) that
examined determinants of the financial burden of health
care costs on U.S. families. That analysis measured
the financial burden of a family’s health care costs as
the ratio of its total out-of-pocket expenses for health
(including family-paid insurance premiums) to its in-
come. It found that income and health care coverage
were the primary determinants of the burden. Hospitaliza-
tion, in contrast, had little effect on this measure of
financial burden (called the “financial burden index™),
and NMCUES data provide an explanation of why this
was so. The NMCUES data show that costs associated
with hospitalization were extensively insured, so much
so that a dollar of charges for inpatient care resulted
in only one-fifth as much out-of-pocket spending (the
spending included in the financial burden index) as did
adollar of charges for other kinds of health care.
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Other comparisons of the determinants of the finan-
cial burden index with the determinants of total family
charges are also illuminating. For example, a comparison
shows that among younger, lower income families, out-
of-pocket expenses increased relatively rapidly as income
increased while total charges (which presumably approxi-
mate care received) did not increase significantly with
increasing income. This raises questions of equity. As
well, it may generate work disincentives. The work disin-
centives arise because increased income, which would
be achieved by more work, led to no more health care
and to increased out-of-pocket expenses. The increased
out-of-pocket expenses cut into the increase in discretion-
ary income available from more work, making the finan-
cial rewards of working relatively small.

The equity concern is reinforced by the finding of
a reverse pattern for younger, better off families. Among
these families, total charges (and presumably care) in-
creased more rapidly in percentage terms as income
rose than did out-of-pocket expenses, meaning that the
percentage of costs paid out of pocket decreased with
increasing income. Equity concerns raised by these find-
ings are compounded by the equity issue raised by find-
ings concerning income in the regression analyses of
the financial burden index: Income was one of the two
most important determinants of the index (the other was
completeness and type of health insurance coverage),
and the financial burden of health costs was greater
for lower income families than for better off families.
Equity concerns also arise from findings that black
families had total charges about 30 percent lower than
comparable white families and presumably received cor-
respondingly less health care.

A comparison of findings of the two sets of regression
analyses regarding the effects of incomplete health care
coverage yields somewhat unexpected results. Incom-
plete coverage was associated with lower total charges,
as is widely reported in the literature, where it is found
to result from (1) decreased use of care because families
with incomplete coverage face higher out-of-pocket costs
for many health care services and (2) a tendency of
those who use little health care to obtain little coverage.
However, the regressions also showed incomplete cover-
age to be associated with lower out-of-pocket costs,
which implies that the lesser use of care by families
with incomplete coverage (compared with families with
complete coverage) more than offset the higher out-of-
pocket costs for each service faced by the former families.
In contrast, the literature generally reports higher out-of-
pocket costs for families with incomplete coverage and
a much smaller reduction in the use of care by these
families.

The finding that hospitalization, rather than some
health status variable(s), was the most important single
determinant of total family charges may indicate that
in 1980 hospitalization was sometimes a high-cost mo-
dality of health care rather than a necessary response
to severe health problems. This interpretation draws sup-
port from the finding that there was no effect on total



charges of the death of a family member, for death
is often a reflection of an extremely severe illness. The
interpretation is also supported by the major decline
in hospitalization rates that occurred after 1980 in re-
sponse to cost containment measures. The decline shows
that hospitalization, as carried out in 1980, was not
always necessary.



Introduction

Overview

A consistent goal of contemporary U.S. health policy
has been adequate health care at an affordable cost.
In pursuing this goal, recent emphasis has been on reliev-
ing financially burdensome health care expenses among
U.S. families (Catastrophic Iliness Expenses, 1986).
However, there has been a lack of adequate data on
which to base national policy initiatives. This report
attempts to supply some of the needed data. It is the
sixth in a series of reports from the 1980 longitudinal
National Medical Care Utilization and Expenditure Sur-
vey (NMCUES) that have presented data on health care
expenses and the use of health care by U.S. families
(Dicker, 1983a; Dicker and Sunshine, 1987; Sunshine
and Dicker, 1987a; Sunshine and Dicker, 1987b; Dicker
and Sunshine, 1988).

Although many aspects of the U.S. health care sys-
tem can be studied using the individual as the unit of
analysis, the family is the more appropriate unit for
studying financially burdensome expenses. This is be-
cause the financial burden of health care, and decisions
concerning the use and financing of health care, usually
are family responsibilities rather than individual
responsibilities.

Given that the family should be the unit of anal-
ysis, the NMCUES is a particularly good data source,
as it was originally conceptualized with family analysis
in mind. It has a distinct and carefully conceptualized
method of longitudinal family construction, a collection
of specially developed longitudinal and cross-sectional
family variables, and a family public use data tape that
will allow other researchers to carry further the research
presented here (Public Use Data Tape Documentation:
Family Data, 1986).

There are multiple ways of measuring the financial
burden of family health expenses. Dicker and Sunshine,
in a companion report (1988), discuss the uses of six
different measures of financial burden and present data
on each of them. Included among the six measures were
two different measures of total charges for health care.
The companion report focused on a detailed regression
analysis of the determinants of the level of one of the
six measures, which seemed to be the best measure
of a family’s ability to pay health care costs. This measure
was called the financial burden index in the report. It
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was defined as the ratio of total family out-of-pocket
expenses for health (including family-paid premiums)
to family income.

The present report extends the analysis begun in
the previous report by presenting a detailed investigation,
also using regression analysis, of the determinants of
levels of total family charges for health care. Total family
charges for health care are defined as the annualized
total amount billed for all types of health care services
and health care supplies to all family members regardless
of whether these charges are paid out of pocket, paid
by health care coverage, or remain unpaid. (Sunshine
and Dicker, 1987b, called this measure “total family
expenditures for health care” and presented extensive
frequency tables on it.) Total family charges are the
underlying health expenses that families and societies
face. Ways of paying for total charges and of limiting
them are the building blocks with which a strategy to
manage financially burdensome health expenses must
be constructed. This report, therefore, complements the
previous report, in which actual family financial burden
was measured directly as the ratio of out-of-pocket ex-
penses to family income. Here, the focus is on the
potential financial burden created by total family charges.
Comparing the determinants of the actual expenses that
families pay (out-of-pocket expenses) and the potential
expenses they could have faced (total charges) helps
in better understanding the nature of financially burden-
some health expenses.

To ensure comparability between the two reports,
the regressions in this report use the same data base
and the same independent variables as the previous com-
panion report on the financial burden index (Dicker and
Sunshine, 1988). These independent variables include
sociodemographic, health-related, socioeconomic, and
geographic factors that have been suggested as possibly
contributing either directly or indirectly to high levels
of total health care charges, out-of-pocket expenses, and
family financial burden. The independent variable in
this report, as previously stated, is total family charges
for health care.

Because the focus of this report is on supplying
data for use in making health policy, three populations
of particular interest to policymakers are examined.
These are (1) older families (defined as all U.S. multiple-
person families with a member 65 years of age or over);



(2) younger, lower income families (defined as all U.S.
multiple-person families with all members under 65 years
of age and with characteristics (income, family size,
and so forth) that placed them below 200 percent of
the poverty level in 1980); and (3) younger, better off
families (defined as all U.S. multiple-person families
with all members under 65 years of age and with charac-
teristics (income, family size, and so forth) that placed
them at 200 percent of the poverty level or higher in
1980). Data were tabulated separately on all three family
populations and a separate regression analysis was done
for each population. The underlying assumption of this
approach was that both the causes of and remedies for
financially burdensome health care expenses may be
population specific.

This report, in short, attempts to answer two ques-
tions: What are the determinants of high levels of total
family charges for health care among different policy-
relevant populations of multiple-person families, and
how (and why) do these determinants of total family
charges (that is, of the total health care expenses incurred
by families) differ from the determinants of the financial
burden index found in the previous study? This report
differs from other reports on such subjects in its focus
on multiple-person families, its examination of a larger
and more varied collection of explanatory variables, its
consistent controlling for age and family socioeconomic
status through the use of separate populations for analy-
sis, and its use of multiple regression analysis.

Background

Wyszewianski (1986a) makes a distinction between
the size of a family’s health care expenses and a family’s
ability to pay the bill. This distinction underlies the
major distinction among studies dealing with financially
burdensome or catastrophic health care expenses. Studies
that focus on the size of health care expenses usually
measure financially burdensome expenses by the total
charges (in dollars) for health care services. If these
charges are large (above a certain threshold) they are
considered to be catastrophic charges. Wyszewianski
suggests that this approach reflects the most common
concept of catastrophic expenses as involving illnesses
with very large expenses. By contrast, studies that focus
on a family’s ability to pay the bill usually measure
financially burdensome expenses by the ratio of out-of-
pocket health care expenses to family economic resources
(usually income). In these types of studies, families
with relatively moderate or low total charges may be
found to have burdensome health care expenses if the
families are both poor and have inadequate or no health
care coverage.

The companion report on the financial burden index
(Dicker and Sunshine, 1988) presented a detailed review
of selected family studies from both orientations. These
included Koretz, 1982; Berki et al., 1985; Berki, 1986;

Wyszewianski, 1986b; and Catastrophic Illness Ex-
penses, 1986. Of these studies, only Koretz (1982) as-
sessed family financial burden by using total charges
for health care, the topic of this report, as the measure
of financial burden. Therefore, from among this group
of studies, only findings of Koretz’ study are reported
here.

Koretz did not investigate the determinants of levels
of total family charges for health care. However, some
of his findings on the distribution of total charges are
worth noting. In particular, two of the most important
are:

1. Among the population sampled, families exceeding
any given catastrophic threshold in a single year
are relatively rare, but they account for a sizable
proportion of total health expenses. For example,
only 5 percent of the examined families exceeded
$5,000 in total expenses in a given year, but those
families accounted for half of all expenses for all
families.

2. Although only a small proportion of families have
catastrophic expenses in a given year, a much larger
proportion have high expenses at least once over
several years. For example, over a 3-year period,
27 percent of the families exceeded a $3,000 cata-
strophic threshold at least once, while in a single
year only 11 percent did so.

All of the studies cited above (including Koretz,
1982) have common methodological characteristics that
tend to limit the inferences that can be made from their
findings. They all combine multiple-person families and
one-person families into a single category and present
statistics only for this combined category. Thus the reader
cannot determine whether any of their findings are intrin-
sic to either one or the other type of family. Second,
in keeping with the lack of consensus as to what level
of charges or expenses or ratio of expenses to family
income (depending on the measure used) constitutes a
financial burden, they all use multiple thresholds. These
multiple thresholds for financial burden leave it up to
the reader to decide which threshold and which findings
are the appropriate ones. Third, all these studies present
distributions of categorical independent variables in tabu-
lar form. Therefore, they can control for only a few
independent variables at one time. This makes it difficult
to assess whether any apparent causal relationships they
identify are artifacts of independent variables likely to
be important but not included in the tables. It also se-
verely limits precision in measuring the quantitative re-
lationship between the independent variables and the
dependent variable. Finally, none of the studies compares
different measures of financial burden with each other.
This makes it difficult to understand differences that
are found when different measures are used.

This report and the previous companion report on
the financial burden index (Dicker and Sunshine, 1988)



attempt to overcome the above limitations by adopting
the-following design features: First, both reports present
data only on multiple-person families. These are the
type of units conventionally thought of as “families”
both by professionals concerned with the family and
by the general public. Second, both categorical and con-
tinuous dependent variables are used. This allows for
the examination of the distribution of families and sub-
categories of families with respect to specific thresholds,
as in previous research, but it also makes possible a
quantitative appraisal of the factors that determine levels
of the dependent variables. Third, both reports use multi-
ple regression techniques that simultaneously control for
a large number of independent variables. Because such
techniques automatically allow elimination of a host of
plausible alternative hypotheses, they increase confi-
dence that any relationship found is not the result of
spurious correlations. Finally, both reports compare the
results found for different measures of financial burden.
These comparisons highlight the weaknesses and
strengths of the different measures and show something
of the dynamics of the formation of family financial
burden.

The previous companion report included a descriptive
section that compared distributions of U.S. families when
several measures of financial burden were used. Two
basic types of financial burden measures were compared.
One type consisted of charges (or expenses) in dollars,
which may be considered a measure of absolute financial
burden. The other consisted of charges (or expenses)
as a percent of family income, which may be considered
a measure of relative financial burden. For each basic
type of measure, both total charges for health care and
out-of-pocket expenses for health were examined.
Moreover, two measures of out-of-pocket expenses were
compared. These were “total out-of-pocket health ex-
penses” including family-paid health insurance premiums
and “out-of-pocket expenses for health care services”
excluding family-paid health insurance premiums. This
latter is the measure of out-of-pocket expenses usually
found in the literature. Thus, in total six measures were
compared—three dollar measures and three ratio
measures. ,

When, using the same dollar threshold, total charges
for health care were compared in the report with out-of-
pocket expenses for health care, a much higher percent-
age of U.S. multiple-person families was found to have
financially burdensome expenses on the basis of the
total charges measure. For example, 18 percent of
families had total charges of $3,000 or more in 1980,
compared with 2 and 3 percent of families, respectively,
that reached this threshold for the two variants of out-of-
pocket expenses. Thus, the total charge measure showed
six to nine times as many families experiencing financial
burden in 1980 as did the out-of-pocket measures. A
similar pattern was found using different dollar thresholds
and when controls were used for family income and
age status categories.
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When total charges for health care as a percent of
income were compared with out-of-pocket expenses for
health care as a percent of income, using the same
percent-of-income threshold, again a higher percentage
of U.S. multiple-person families was found to have finan-
cially burdensome expenses using the total charges meas-
ure. For example, 29 percent of all U.S. families had
total charges for health care of 10 percent or more of
their income in 1980, compared with 12 percent and
6 percent of families, respectively, that had a ratio of
expenses to income this high for the two variants of
out-of-pocket expenses. Thus the total charges as a per-
cent-of-income measure showed approximately 2.5 to
5 times as many families experiencing financial burden
as did measures of out-of-pocket expenses as a percent
of income. The differences, however, were only approxi-
mately half as great as those found for dollar measures.
As before, a similar pattern was found for percent-of-
income measures when various thresholds were used
and when controls were used for family income and
age status.

Regardless of whether dollar measures or percent-of-
income measures are used to measure financial burden,
measures based on total charges tend to overestimate
the proportion of U.S. families actually experiencing
financially burdensome health care expenses. This is
because few families actually pay the full amount of
their total charges; out-of-pocket expenses are a family’s
actual costs. Of the two out-of-pocket measures exam-
ined, the one that better measures financial burden is
total out-of-pocket expenses for health including family-
paid premiums. This is because family-paid premiums
are as real a cost to a family as out-of-pocket payments
made directly for health care services. Indeed, some
families can directly trade off higher premiums and the
more comprehensive coverage they buy for lower out-of-
pocket costs directly for health care services.

The companion report (Dicker and Sunshine, 1988)
concluded that total out-of-pocket expenses for health
as a percent of family income is the best single measure
of a family’s financial burden for health costs. This
measure not only includes all of a family’s out-of-pocket
expenses for health, but also takes into account a family’s
ability to pay. As previously stated, this measure was
named the financial burden index. It had not been previ-
ously used. However, it had face validity. At any given
threshold, it produced estimates of the percent of families
with financial burden that were between those for total
charges and those for out-of-pocket expenses for health
care services (excluding family-paid premiums).

The companion report used multiple regression
analyses on three family populations to investigate and
identify the factors that contributed to a high level of
family financial burden as measured by this index. These
regressions examined the effect of approximately 45 fac-
tors involving family social, economic, and demographic
characteristics, family health and illness characteristics,
family health insurance characteristics, and family



geographic and urbanization characteristics. The overall
finding was that in 1980 the major determinants of finan-
cially burdensome family health expenses (as measured
by the index) were family income and the completeness
and type of health insurance coverage (or public health
care coverage program) the family had. This was the
case for each of the three family populations examined.
In contrast, health status variables such as the general
health status of family members, special health events
(such as death or institutionalization of a family member),
and illnesses that family members had (including major
illnesses) were much less important as determinants of
a family’s health-related financial burden, as measured
by the index. This relatively negative finding regarding
the effect of general health status, special health events,
and illnesses as determinants of health-related financial
burden was surprising.

This present report, as previously stated, examines

the effect in the same three populations of the same
approximately 45 factors on the level of total family
charges for health care. A brief, preliminary saimmary
of findings on this subject was presented in Dicker and
Sunshine (1988). This summary indicated that health-
related variables were more important as determinants
of total family charges for health care than as determi-
nants of financially burdensome family health expenses
(as these were measured by the financial burden index).
This report presents the findings on total family charges
for health care in complete form and at full length so
that they may be more precisely compared with the
detailed findings on the financial burden index presented
in the previous report. Hopefully, this comparison will
increase understanding of the relationship between, and
value of, two of the major measures of health-related
financial burden: out-of-pocket expenses as a percent
of income and total charges for health care.



Data and Methods

Source of the Data

As previously pointed out, the data presented in
this report are from the National Medical Care Utilization
and Expenditure Survey (NMCUES). In NMCUES, in-
formation was collected on health problems, health care
received, expenditures for care, health insurance, and
related topics. Data were obtained throughout calendar
year 1980 from a sample of the U.S. civilian nonin-
stitutionalized population. NMCUES included both a
national household sample encompassing approximately
6,800 families and four State Medicaid samples. All
information in this report is based on the national house-
hold sample. Detailed technical information on the sam-
ple, on estimation procedures, and on measurement
procedures can be found in Appendix II.

NMCUES differs from most surveys of health in
that it was a panel (or longitudinal) survey. Altogether,
there were either four or five interviews, approximately
3 months apart, that were conducted with each family
in the sample from early 1980 to early 1981. In each
interview, information on all family members was
gathered, usually from a single family respondent.

Definition of the Family

Because NMCUES is a longitudinal survey, covering
an entire year, the important concept of longitudinal
family was developed to deal with the facts that the
composition of a family can change over time and that
families come into and go out of existence over time.
The concept of longitudinal family used in this report
is presented in detail in Appendix II. Simplified, it is
as follows:

At a point in time, a family is defined as a group
of persons sharing a common household and related
by blood, marriage, adoption, or a formal foster care
relationship. An unmarried student 17-22 years of age
living away from home is also considered a part of
afamily.

When an initially sampled family had a change in
membership during 1980, the prechange and postchange
groups were considered the same family if and only
if the “majority” of members of the prechange group
became members of the postchange group, and the
“majority” of members of the postchange group had
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previously been members of the prechange group. For
the purpose of counting a “majority,” persons moving
into or out of the sample universe—namely, the universe
of civilian noninstitutionalized persons residing in the
United States—were omitted from the count. For exam-
ple, persons who were born, or who had died, or who
had moved into or out of an institution, or into or out
of the military were omitted from the count.

Standardization for Part-Year Families

One problem with analyzing data from a longitudinal
survey is that some families enter and leave the survey
universe during the time covered by the survey. This
has two consequences. First, the number of different
families in the longitudinal universe is larger than the
number of families that would be found in a cross-
sectional survey. Second, a number of families (about
12 percent in NMCUES) did not exist for the full survey
year (Dicker and Casady, 1984).

If each family that ever existed during the year were
treated equally as one unit, the count of families, which
would be equal to the gross total number of distinct
families that ever existed during the year, would be
larger than the average number of families that existed
at a single point in time (the average cross-sectional
estimate). Also, if each family that ever existed during
the year were treated as one unit, measures of health
spending and use of health care by families would not
be comparable, as some counts of family spending and
use of care would be for a whole year and some for
less than a whole year.

Consequently, the following standardizing proce-
dures were chosen. The population of families was time-
adjusted so that, for example, a family that had existed
for only half a year was counted as only half a unit.
Therefore, in this report the total number of families
in any category represents the total number of family
years for that category. (Alternatively, this can be consid-
ered the average number of families in that category
at a point in time during the year 1980.) Moreover,
the counts for any health behavior event were adjusted
to represent annual rates for that event. For example,
a family in the survey for half the year with $150 in
total charges is represented as a half family year unit
with total charges at an annual rate of $300 per year.



Because these concepts are awkward to use in writing,
families will be generally discussed in the following
text as if they represented one unit each, and the expenses
will be discussed as if they were actual expenses rather
than annual rates. It should be noted, however, that
the term “family,” as used in the text, means family
years and that all health expenses are rates per family
year.

Definition of a Health Expense

Annualized total charges for a family’s health care
are the health expenses used in this report. In principle,
this measure would include expenses for all types of
health care. However, the actual analysis is limited by
the type of expense data collected in NMCUES, which
did not cover all types of health expenses. The data
used in this report include charges for the following
types of health services: inpatient hospital care, inpatient
physician care, outpatient hospital and emergency room
care, ambulatory physician care, dental care, acquisitions
of prescription medicines, care from other independent
medical providers (such as chiropractors, speech
therapists, faith healers, and psychologists), and the ac-
quisition of health care supplies and services (such as
eyeglasses, orthopedic items, hearing aids, ambulance
services, and diabetic items). In previous reports (Sun-
shine and Dicker, 1987a; Sunshine and Dicker, 1987b;
Dicker and Sunshine, 1988), the measure used in this
report has been labeled charges for “all health care com-
bined.” However, this measure does not include charges
for nonprescription medicines, nursing homes, and other
types of long-term care institutions.

Adjustments to the Sample

As previously pointed out, this report covers only
multiple-person families (defined as families with an
average family size of 1.5 members or more during
the survey year). This is the type of family that the
general public and most social scientists mean when
they use the concept “family.” (See the discussion in
Dicker and Casady, 1985.) Moreover, as the review
of the literature indicates, this social unit has not been
treated separately by most previous researchers examin-
ing financially burdensome health expenses. Also, to
have included one-person families in the analysis would
have meant having a separate analysis for that type of
social unit. This would have excessively increased both
the size of the report and the amount of time needed
to complete it. Thus, one-person families (defined as
families with an average size of less than 1.5 members
during the survey year) were excluded from the analysis
in this report.

The NMCUES family sample consisted of 4,888
responding multiple-person families. Of these, 43 (or
0.9 percent) were families with military heads. Because

NMCUES was a survey of the noninstitutionalized ci-
vilian population, another family member (usually the
spouse) was imputed as the head of these families. This
imputation produced many anomalies in the data (see
Public Use Data Tape Documentation: Family Data,
1986, pp. 22-23). Consequently, it was decided to ex-
clude these families from the analysis. This gave a basic
sample of 4,845 multiple-person families that were un-
equivocally representative of the civilian family popula-
tion of the United States.

Another adjustment to the sample was made because
of the use of family income as an explanatory variable
in this report and in the companion report on the financial
burden index (Dicker and Sunshine, 1988).

Some families reported either a zero income or a
very low income (defined as an income less than $1,000
or under 20 percent of the poverty level). For these
families, reported income is probably not a good measure
of the actual financial resources available, and some
adjustment was necessary. Two types of adjustments
have been used in the literature. The first imputes a
minimum income for such families (Duan et al., 1982).
The second leaves such families out of the analysis
(Berki et al., 1985). Each has its advantages and disad-
vantages. This report follows Berki and leaves these
families out of the analysis. Hence, 21 muitiple-
person families with reported zero or very low incomes
(0.4 percent of all families) are excluded, giving a basic
sample of 4,824 civilian families. Almost all these
zero-income or very-low-income families are younger,
lower income families; approximately 2 percent of such
families were excluded. It is believed that this exclusion
does not fundamentally distort the analysis presented
here.

The Two-Part Model

Another adjustment to the sample is the result of
using a two-part model recommended by Duan et al.
(1982) for analyzing the determinants of health spending
(or of use of health services). The first part of this
model identifies what distinguishes populations with
health spending (or use of health services) from popula-
tions without health spending (or use of health services).
The second part of the model identifies the determinants
of the amount of spending or use in populations with
spending or use. This model has been used in previous
NMCUES reports on family health care spending and
use of health services (see Dicker and Sunshine, 1987,
Sunshine and Dicker, 1987a; Sunshine and Dicker,
1987b; Dicker and Sunshine, 1988).

The regression analyses in this report are directed
at answering the question addressed by the second part
of the model: “What are the causes of financially burden-
some health expenses among families with expenses?”
Following Duan et al. (pp. 20-24), the population for
the regression analyses was, therefore, limited to families
with positive (nonzero) health expenses. This procedure
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also eliminated the need to impute dollar amounts for
families with zero expenses in order to avoid having
to calculate the logarithm of zero, which is undefined.
Of the 4,824 families remaining in the sample after
the adjustments discussed previously had been made,
91 families had zero total charges. These 91 families
(about 1.9 percent of the adjusted sample) were excluded,
leaving a total of 4,733 multiple-person, civilian families
for the regression part of the study.

The exclusion of families with zero total charges
from the regression analyses affected the three
socioeconomic populations similarly, with 2-3 percent
of each population being excluded. It is again believed
that this exclusion does not seriously distort the analysis
presented here.

Regression Methods

Multiple regression analysis was used to identify
the statistically significant determinants of total family
charges and to estimate the effect of different family
characteristics on these charges. Appendix [ presents
a technical description of the analytic procedures fol-
lowed. For the reader’s convenience, a summary of these
procedures follows. '

Multiple regression analysis is a statistical technique
for estimating the effect on a single dependent variable
of each of a set of independent (or causal) variables.
The effect of each independent variable is estimated
while controlling for the effect of all of the other independ-
ent variables in the set. Multiple regression analysis
readily incorporates a large number of independent vari-
ables, including both continuous and categorical vari-
ables, but requires assumptions to be made about the
functional form of the relationship among the variables.
When multiple regression analysis using many independ-
ent variables shows a statistically significant association
between the dependent variable and a particular independ-
ent variable, the analyst may assume that a relationship
exists between the two variables and that it possibly
is a causal one, at least in the population sampled.
One reason for this is that the analysis controls for
the effects of all the other independent variables in the
variable set. However, misleading results can still occur,
particularly if causally important variables are omitted
from the analysis.

The Regression Model

The set of independent variables assumed to cause
changes in the dependent variable and the functional
form of this hypothesized relationship are usually referred
to as the regression model. Note that a regression analysis
examines how a particular set of independent variables
organized into a particular model affects the value of
the dependent variable for a particular population. The
analysis is both mode! specific and population specific,
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although inferences are often made to a broader popula-
tion and to other models.

Variables used—The model used in this report to
analyze the relationship between family characteristics
and total family charges for health care was derived
from a general conceptualization of the health care sys-
tem. This conceptualization suggests that generalized
health status, specific health conditions (illnesses), and
special health events (births, deaths, hospitalizations,
and so forth) interact with family demographic factors
to produce a family potential for the use of health care
services. The actual use of care (the final level of total
charges) results from a further interaction of the above
health factors with economic and social factors such
as sociocultural use patterns, family economic status,
prices of health care, general economic conditions, and
family health care coverage. Therefore, variables were
selected for the model that were representative of the
above types of health, economic, and social factors.
It was assumed that a properly selected set of such
variables would include several variables that signifi-
cantly affect levels of total family charges for health
care.

Besides this general conceptualization of the health
care system, the review of the literature reported above
suggested two hypotheses to be tested. First, Berki et
al. (1985) and Wyszewianski (1986) suggested that the
level of family income should be an important determi-
nant of financially burdensome health expenses. Second,
Berki suggested that high-cost illnesses should also be
a determinant. To test these hypotheses, the model in-
cluded variables for family income and types of illnesses
that family members could have.

Testing hypotheses depends on controlling for vari-
ables that under alternative hypotheses could be the cause
of the outcome actually found. A number of the independ-
ent variables in the model are of this type. Finally,
the extensive literature on the importance of health in-
surance in affecting both total expenditures and out-of-
pocket payments suggests that health insurance variables
be included in the model. (For a brief review of this
literature and recent findings, see Manning, Newhouse,
Duan, etal., 1987.)

The independent variables selected could easily be
arranged in categories of an Andersen-Newman model
as presented in Buczko (1986). An Andersen-Newman
model calls for health status variables (such as perceived
health status), enabling variables (such as income), and
predisposing variables (such as age). The model used
here includes these types of variables, and one of the
strengths of NMCUES is that it allowed for the inclusion
of all these types of variables in the model. The specifics
of operationalizing the model are found in Table I. This
table gives the actual operational form of the dependent
variable and of each of the 47 independent variables
used in the regression analyses reported here.

It should be noted that many of the variables in
Table I are imperfect indicators of the underlying



concepts that they represent. As a consequence, an actual
variable can fit into the underlying conceptual scheme
in more than one way. For example, the variable D9,
which identifies families with a head of black race,
may fit into the scheme in at least three ways. For
one, it may be a demographic factor affecting health
status. (Black persons, for example, have particularly
high rates of hypertension.) Second, if racially based
discrimination exists, D9 would denote a smaller supply
of care available. Third, it may mark sociocultural differ-
ences in habits and preferences in the use of health
care. Note that D9 does not represent overall economic
differences because such differences are controlled for
by the use of income as an independent variable in
the regression.

The functional form of the relationship hypothesized
to exist between the dependent variable, total family
charges, and the independent variables is multiplicative.
That is, it was assumed that a specified change in an
independent variable will multiply total charges by a
constant amount. For example, having a family member
with heart disease might multiply a family’s total charges
by 1.3—that is, increase them by 30 percent—as com-
pared with what they would be if no member had such
an illness. (The multiplicative model was chosen in pref-
erence to an additive model for reasons detailed in Appen-
dix I, which also describes how an additive model would
work.) This hypothesized form of the functional relation-
ship between the dependent variable and the independent
variables calls for the dependent variable and several
of the continuous independent variables to be used in
logarithmic form. (Again, Appendix I explains why this
is so.) Finally, the model does not take into account
interaction effects between variables. In order to take
such effects into account, special variables to measure
interactions would have to be included in the model.

Regression Procedures Followed

Regression analysis was carried out separately for
the three socioeconomic multiple-person family popula-
tions focused upon in this study. As previously stated,
these are older families (families with a member 65
years of age or over); younger, lower income families
(families with no member 65 years of age or over and
with family income below 200 percent of the poverty
level); and younger, better off families (families with
no member 65 years of age or over and with family
income equal to or greater than 200 percent of the poverty
level).

There were several steps in the analysis, as detailed
in Appendix I. In brief, the steps were as follows. First,
a small number of the initial 47 independent variables
were excluded from each regression as not relevant.
For example, a variable primarily used to distinguish
between families with all members 65 years of age or
over and families with only some members 65 years

of age or over was omitted from the regression for
the two younger family populations. The initial exclusion
left 43 to 45 independent variables in the regressions,
with the number depending on the family population
involved.

Next, stepwise regression was carried out using PC
SAS (SAS Institute, 1985). A major reason for using
stepwise regression was to eliminate possible multicol-
linearity (strong correlation) among variables, as several
variables were sometimes used to operationalize a single
basic concept. For example, four different sets of vari-
ables were used separately to operationalize the concept
of family general health status. These were (1) total
family bed days due to illness, (2) total family work
loss days due to illness, (3) a family-level scale of re-
ported health status, and (4) a family-level scale of limita-
tions in main activity. The result of the stepwise regres-
sions was a much smaller preferred regression model
for each of the three socioeconomic family populations.
These preferred models contained 23 to 31 independent
variables.

However, PC SAS does not properly estimate var-
iances of regression coefficients for samples with a com-
plex survey design, such as that found in NMCUES.
Therefore, the three preferred models were rerun as ordi-
nary, nonstepwise regressions using SURREGR (Holt
and Shah, 1982). SURREGR is a regression program
that appropriately estimates variances in a sample with
a complex design, but it cannot carry out stepwise regres-
sion analysis.

The results of the SURREGR regressions were used
to identify which independent variables were statistically
significant. These results are shown in detail in Tables IT,
I, and IV. Tables A, C, and E (one for each of the
three family populations) show the statistically significant
independent variables in each preferred model and the
estimated effect of each significant variable on total
family charges. Only about one-fourth to one-half of
the independent variables in the preferred models were
found to be statistically significant.

A SURREGR multiple regression on the full 4345
variable models was carried out for each family popula-
tion in order to check that the PC SAS stepwise regres-
sions did not omit a statistically significant variable
because of their deficiencies in variance estimation. Re-
sults are shown in Tables V, VI, and VII. No omissions
were found by this procedure.

Sampling Error

Because the statistics shown in this report are based
on a sample of families rather than on information from
all families, they are subject to sampling error. The
standard error is a statistic that measures such errors.
Standard errors for most estimates in this report have
been computed and are presented along with the
estimates. :
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Nonsampling Error

In addition, estimates presented in this report are
subject to nonsampling errors such as biased interviewing
and reporting, misrecording of responses, undercover-
age, and nonresponse. Extensive efforts were made to
minimize these errors in the data collection and data
processing for the survey (see Bonham, 1983).

In terms of nonsampling error, it should be noted
that data in this report are derived from information
furnished by a survey of households—that is, “consum-
ers” of health care. Data reported by providers of care,
for example, in surveys of physicians, hospitals, and
nursing homes, are generally different from those re-
ported by households (Sunshine, 1984). Anderson and
Thorne (1985) specifically compared use of health care
and expenditures on health care, as reported by families
in NMCUES, with estimates underlying the national
health accounts, which are generally provider based.
They reported good agreement on total U.S. use of
health care and on out-of-pocket expenditures for health
care services after coverage differences—such as the
omission of military and institutionalized persons from
NMCUES—are taken into account. However, they found
an approximate 10 percent difference between the na-
tional health accounts and NMCUES in total charges
for health care services. It is likely that total charges,
as estimated in this report, underestimate the true amount.
Sunshine and Dicker (1987b, pp. 7-8) discuss in detail
possible sources of problems in a family’s reporting
of total charges in NMCUES. These include (1) a fam-
ily’s limited knowledge of payments made on its behalf
by insurance and government programs (a problem likely
to be most severe when the family’s own payments
are zero or a small portion of total charges, as for inpatient
hospital care or care under Medicaid) and (2) imputation
of charges when care was provided free, for a nominal
charge, or on a prepaid basis.
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Statistical Significance and Hypothesis Testing

Frequency tables in this report show not only esti-
mates of mean total charges for health care for various
family categories and estimates of the percent of families
in each category with various high levels of total charges,
but also an estimate of the standard error of each of
these statistics. Where the text indicates that two esti-
mates differ, the difference has been tested by a multiple
t-test using the Bonferroni inequality (see Levy and
Lemeshow, 1980, p. 296) and found significant at the
0.05 level. Standard errors were computed by the
SESUDAAN computer software package (Shah, 1981),
which takes into account the effect of the NMCUES
complex sample design upon the standard errors of statis-
tics estimated from its data.

This report uses multiple regression analysis to
examine the relationship between total family charges
for health care and approximately 45 independent vari-
ables that characterize families. Even after stepwise re-
gression produced smaller preferred models, the pre-
ferred models still had a large number of variables,
and an adjustment was made in estimating significance
at the 0.05 level that was analogous to the adjustment
made with a multiple z-test using the Bonferroni inequal-
ity. A variable was considered significant at the 0.05
level only if the simple estimate of its significance level
was less than or equal to 0.05/n, where # is the number
of independent variables in the preferred model. Using
this adjustment, significance at the 0.05 level of probabil-
ity was the equivalent of significance at the 0.0022
or lower level of probability as estimated by the
SURREGR computer software package (Holt and Shah,
1982), which was used in the regression analyses. For
more details, see Appendix I.



Findings

This section presents findings on the determinants
of total family charges for health care for multiple-person
families in the civilian noninstitutionalized population
of the United States during the year 1980. It discusses,
in turn, each of the three family populations covered
by this report.

Readers should note that the effect of a variable,
when measured in a regression analysis, is estimated
after controlling for the effect of all other variables
in the regression. This is an important quantitative feature
of the findings reported in this section and is noted
at several points.

Table A

Older Families

Older multiple-person families are families with a
member age 65 or older and with average size of 1.5
members or greater. Statistically significant results from
the regression analysis for these families are shown in
Table A, with more details of the regression analysis
found in Table II. The squared multiple correlation coef-
ficient (R?) for the regression equation for this family
population was 0.72, which means the independent vari-
ables shown in Table II explained 72 percent of the
variance in the dependent variable (which was the natural

Significant regression findings for total family charges for health care for older multiple-person families

Significant factor

Effect (all other factors assumed constant)

Special heaith event:

Hospitalization . . . . .. ... ... .. ... The regression coefficient for families with one or more hospitalizations (variable H13) was
1.179 and the regression coefficient for number of discharges (variable H14) was 0.244.
Together, these imply a multiplication of total family charges by 4.15 for families with one
discharge. In addition, the latter coefficient implies a muitiplication of total family charges by 1.28
for each additional discharge. Thus, families with one discharge had total family charges about
4.15 times as high as families with no hospitalization and each additional discharge was
associated with a further increase of approximately 28 percent in total family charges.

Type of illness:

Cancer. . . ... .. ... The regression coefficient for families with member(s) having cancer or other neoplasms was
0.377. This implies a multiplication by 1.46. Thus, total family charges for these families were
approximately 46 percent higher than for families with no members having these diseases.

Heart and circulatory diseases . . . . .. .. The regression coefficient for families with member(s) having heart or circulatory disease was
0.480. This implies a multiplication by 1.62. Thus, total family charges for these families were
approximately 62 percent higher than for families with no members having these diseases.

Accidents, injuries, and poisunings . . . . . . The regression coefficient for families with member(s) suffering accidents, injuries, or poisonings
was 0.268. This implies a multiplication by 1.31. Thus, total family charges for these families
were approximately 31 percent higher than for families with no members affected by such

incidents.

General health status:

Family illness daysinbed. . . . . . ... .. The regression coefficient for family illness days in bed was 0.190. This means that each
1 percent increase in the quantity (family illness days in bed + 1) was associated with an
increase of approximately 0.19 percent in total family charges.

Familyincome . ................ The regression coefficient for family income was 0.148. This means that each 1 percent
increase in family income was associated with approximately a 0.15 percent increase in total

family charges.

NOTES: For further details of the regression, see Appendix Table il. The probability for the 0.05 level of significance for the preferred model for older famifies using the

multiple F-test discussed in Appendix 1 is 0.0020.

For an explanation of the above interpretations of the regression coefficients, see Appendix I.
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logarithm of annualized total family charges for health
care). Seven of the 25 variables in the preferred model
were found to be statistically significant determinants
of total family charges for older multiple-person families.

A particularly strong association was found between
total family charges and hospitalization of a family mem-
ber. The partial F-statistic, which measures the statistical
significance of each independent variable in the regres-
sion, is far larger for hospitalization than for any other
independent variable. Moreover, the numerical values
of the regression coefficients involved are such that hos-
pitalization had a large effect on total family charges.
(Conceptually, hospitalization is a single variable. How-
ever, it was operationalized with two variables: (1) a
dummy variable recording whether or not a family experi-
enced any hospitalizations and (2) a continuous variable
recording how many hospitalizations it experienced. This
was done to permit the analysis to distinguish the effect
of a family having any hospitalization at all from the
effects of subsequent hospitalizations; the analysis finds
large quantitative differences between these two effects.
The very large partial F-statistic is found for the first
of these two variables. Both variables are considered
in estimating quantitatively the effect of hospitalization

on total charges.) A family with one hospitalization of
a family member in 1980 typically had total charges
more than four times as large as those of an otherwise
identical family with no hospitalizations. “Otherwise
identical” here means (among other things) that both
families had the same broad pattern of illnesses (such,
for example, as having or not having a member with
heart or circulatory disease) and had the same general
family health status.

Additional hospitalizations were associated with a
further increase of total family charges of approximately
28 percent for each hospitalization. Thus a family with
two hospitalizations typically had total charges about
28 percent higher than an equivalent family with only
one discharge. The former family typically had total
charges more than five times as high as those of an
equivalent family with no hospitalizations.

Interestingly, these estimated effects of hospitaliza-
tion are smaller than those that appear in a frequency
table for the same population of older, multiple-person
families (Table B). This table shows families with hos-
pitalizations experiencing mean total charges about 10
times as large as those of families with no hospitaliza-
tions. The difference between the two estimates is

Table B

Total family charges for health care for older muiltiple-person families, by hospitalization status and income: United States, 1980

Percent of families with total charges of—

Number of Mean
Sample  families in total $3,000 $5,000 $10,000  $20,000
Characteristic size thousands  charges or more or more or more  or more
2 840 10,538 $3,312 27.6 18.2 7.9 23
(264) (1.7) (1.5) (1.0) (0.6)
Hospitalization
Nodischarges . ... ... ... ............ 507 6,342 747 2.0 *0.2 - -
(34) (0.6) (0.2)
Oneormoredischarges . . . . ... ... ....... 333 4,197 7,188 66.2 45.4 19.8 5.9
(545) (3.2) (3.2) (2.2) (1.3)
Annualized family income in 1980
Lessthan$15,000 . . . . . . . .. .. ... ... ... 436 5,561 2,984 25.5 15.6 6.7 2.2
(300) (2.1) (1.8) (1.3) (0.7)
$15,0000rmore . . - . ...l o .o i 404 4,977 3,679 29.9 21.1 8.2 25
(384) (2.3) (2.2) (1.3) (0.8)
Hospitalization and income o
No discharges:
Income lessthan $15,000 . . . . . . . .. ... ... 264 3,339 625 *1.0 - - -
(39) (0.6)
Income $15,000ormore . . . . . . . _ ... ... .. 243 3,003 884 *3.0 0.4 - -
(52) (1.1) (0.4)
One or more discharges:
Income lessthan$15,000 . . . . . . ... ... ... 172 2,223 6,529 62.4 39.0 16.8 *5.5
(645) (4.4) (4.3) (2.9) (1.8)
Income $15,0000rmore . . . . .. ... ....... 161 1,974 7,931 70.6 52.6 23.1 6.3
(867) (3.8) (4.1) (3.2) (1.9)

SOURCE: National Medical Care Utilization and Expenditure Survey, NCHS, 1980.

NOTES: Standard emror appears below each estimate, in parentheses. Excludes very low income families—those reporting annual income less than $1,000 or less

than 20 percent of the poverty level. Excludes families with zero total charges.
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probably due to the fact that the regression controls
for a large number of variables, such as the illnesses
experienced by family members, while the frequency
table does not. As a result, the tenfold difference in
total charges associated in the frequency table with hos-
pitalization probably includes differences due to other
factors (such as the presence of major illnesses) that
differ between families with hospitalizations and families
that did not experience hospitalizations.

Given the large effect of hospitalization on total
family charges for health care, it is not surprising that
families that experienced one or more hospitalizations
of their members in 1980 were much more likely to
have high total charges than families with no hospitaliza-
tions. Table B shows, for example, that 66 percent of
older, multiple-person families with hospitalizations in
1980 had total charges of $3,000 or more compared
with 2 percent of families with no hospitalizations. For
total charges of $5,000 or more, the corresponding statis-
tics were 45 percent compared with less than 1 percent.
(Note that, in these comparisons of frequencies, the
two family categories are not comparable with respect
to characteristics other than hospitalization. In contrast,
in the regression analyses families are comparable in
other characteristics.)

Older families with one or more members having
major iilnesses experienced higher total family charges
for health care than otherwise similar families that did
not have such illnesses. Families with a member having
cancer or other neoplasms in 1980 had total charges
averaging 46 percent higher than similar families that
did not have any members with these diseases
(Table A). It should, moreover, be noted that this is
the difference that was found after controlling for the
effects of other factors included in the regression—in
particular, after controlling for general health status and
hospitalization. Cancer often leads to hospitalization and
impaired general health status, and to the extent it does
so, the 46 percent increase underestimates its full effect
on total charges.

A similar effect was found for the presence of heart
or circulatory disease among members of older families.
Families with a member having these diseases in 1980
had total charges averaging 62 percent higher than similar
families with no members having any of these diseases
(Table A). Again it should be noted that this is the
difference after controlling for the effects of other factors
included in the regression, such as general health status
and hospitalization.

Finally, accidents, injuries, and poisonings were
found to have a similar, but smaller, effect. On average,
families with a member who suffered from an accident,
injury, or poisoning in 1980 had total charges approxi-
mately 31 percent higher than those of like families
in which no members suffered from such incidents
(Table A).

General family health status had an additional effect
on total family charges of older multiple-person families
in 1980. Family illness days in bed was the general

health status variable that was found to be statistically
significant (Table A). However, if this variable had been
omitted from the regression, it is quite possible that
some other variable measuring general family health
status would have been significant in its place. In any
case, the estimated effect of family illness days was
such that each 1 percent increase in the quantity (family
illness days in bed plus 1) increased total family charges
by approximately 0.19 percent. This works out, for ex-
ample, to a family with 10 iliness days in bed in 1980
having total family charges about 12 percent higher than
a similar family with 5 illness days in bed. Again, this
is the estimated effect after controlling for other variables
included in the regression, which means it is the effect
over and above the effects (described in previous para-
graphs) that are associated with specific illnesses or
hospitalizations.

Finally, family income had a statistically significant
effect on total family charges of older, multiple-person
families in 1980. Each 1 percent increase in family
income was associated with approximately a 0.15 percent
increase in total charges (Table A). This is equivalent
to saying that if one of two otherwise similar families
had twice the income of the other, total charges of
the higher income family would have been about 11
percent higher than those of the lower income family.

Younger, Lower Income Families

Younger, lower income multiple-person families are
families with all members under 65 years of age, with
characteristics (income, family size, and so forth) that
place them below 200 percent of the poverty level, and
with an average family size of 1.5 members or greater.
Statistically significant results from the regression analy-
sis for these families are shown in Table C, with more
details of the regression analysis shown in Table III.
The squared multiple correlation coefficient (R?) for the
regression equation for this family population was 0.60,
which means the independent variables shown in
Table III explained 60 percent of the variance in the
dependent variable (which was the natural logarithm
of annualized total family charges for health care). Eight
of the 23 variables in the preferred model were found
to be statistically significant determinants of total family
charges for younger, lower income multiple-person
families.

A particularly strong association again was found be-
tween total family charges and hospitalization of a family
member. The partial F-statistic, which measures the
statistical significance of this association, is again far
larger for hospitalization than for any other independent
variable. Moreover, the numerical values of the regres-
sion coefficients involved are such that hospitalization
again had a large effect on total family charges. (Again,
there are wwo variables involved, one recording whether
a family experienced any hospitalization of its members
and the other recording how many hospitalizations. Thus
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Table C

Significant regression findings for total family charges for health care for younger, lower income multiple-person families

Significant factor

Effect (all other factors assumed constant)

Special health event:

Hospitalization . . . . .. ... ... ..... The regression coefficient for families with one or more hospitalizations (variable H13) was
1.099 and the regression coefficient for number of discharges (variable H14) was 0.280.
Together, these imply a multiplication of total family charges by 3.97 for families with one
discharge. In addition, the latter coefficient implies a muitiplication of total family charges by 1.32
for each additional discharge. Thus, families with one discharge had total family charges about
3.97 times as high as families with no hospitalization and each additional discharge was
associated with a further increase of approximately 32 percent in total family charges.

Type of iliness:

Cancer. . ... ... ... .. ... ... The regression coefficient for families with member(s) having cancer or other neoplasms was
0.377. This implies a multiplication by 1.46. Thus, total family charges for these families were
approximately 46 percent higher than for families with no members having these diseases.

General health status:

Poor perceived health . . . . . . . ... ... The regression coefficient for families with member(s) reported in poor health was 0.334. This
implies a multiplication by 1.40. Thus, total family charges for these families were approximately
40 percent higher than for families with all members reported to be in excellent health or in good

or excellent health.

Major limitation in activity . . . . . ... ... The regression coefficient for families with member(s) reported unable to perform their usual
major activity (work, housekeeping, school, and so on) was 0.262. This implies a multiplication
by 1.30. Thus, total family charges for these families were approximately 30 percent higher than
for families with no members reported unable to perform their usual major activity.

Family iliness daysinbed. . . . . ... ... The regression coefficient for family illness days in bed was 0.126. This means that each 1
percent increase in the quantity (family illness days in bed + 1) was associated with an
increase of approximately 0.13 percent in total family charges.

Completeness of health care coverage

The regression coefficient for families with no members having any health care coverage was

— 0.565. This implies a multiplication by 0.57. Thus, total family charges for these families were
approximately 43 percent lower than for families with all members having full-year coverage.

Region . .................... The regression coefficient for families residing in the South was —0.241. This implies
multiplication by 0.79. Thus, families residing in the South had total family charges
approximately 21 percent lower than families residing elsewhere in the United States.

NOTES: For further details of the regression, see Appendix Table lll. The probability for the 0.05 level of significance for the preferred model for younger, lower

income families using the multiple F-test discussed in Appendix | is 0.0022.

For an explanation of the above interpretations of the regression coefficients, see Appendix .

two regression coefficients are involved.) A family with
one hospitalization of a family member in 1980 typically
had total charges approximately four times as large as
those of an otherwise identical family with no hospitaliza-
tions. “Otherwise identical” here means (among other
things) that both families had the same broad pattern of
illnesses (such, for example, as having or not having a
member with heart or circulatory disease) and had the
same general family health status.

Additional hospitalizations were associated with a
further increase in total family charges of approximately
32 percent for each hospitalization. Thus a family with
two hospitalizations typically had total charges about
32 percent higher than an equivalent family with only
one discharge. The former family typically had total
charges more than five times as high as those of a
comparable family with no hospitalizations.

These estimated effects of hospitalization arc broadly
similar to those which appear in a frequency table for
the same population of younger, lower income multiple-
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person families (Table D). This table shows families
with hospitalizations in 1980 experiencing mean total
charges about six times as large as those of families
with no hospitalizations. (Statistics in Table III indicate
that there were an average of almost two discharges
per family that experienced a hospitalization, so the
appropriate comparison is between a ratio of approxi-
mately 5 to 1 in total charges shown by the regression
as distinguishing families with two hospitalizations from
families with no hospitalizations and a ratio of approxi-
mately 6 to 1 in total charges shown by the frequency
table.)

Given the large effect of hospitalization on total
family charges for health care, it is not surprising that
younger, lower income families that experienced one
or more hospitalizations of their members in 1980 were
much more likely to have high total charges than families
with no hospitalizations. Table D shows, for example,
that 43 percent of younger, lower income families with
hospitalizations in 1980 had total charges of $3,000



Table D

Total family charges for health care for younger, lower income multiple-person families, by hospitalization status and income:
United States, 1980

Number of Mean

Percent of families with total charges of—

Sample families in total $3,000 $5,000 $10,000 $20,000
Characteristic size thousands  charges or more or more or more  or more
All . . e e e e e e 1,013 13,128 $1,845 156 8.0 28 *0.8
( 91) (1.2) (0.9) (0.5) (0.3)
Hospitalization
Nodischarges ... ................... 675 8,704 698 *1.6 *0.4 *0.3 -
(46) (0.5) 0.3 (0.3)
Oneormoredischarges . . ... ............ 338 4,423 4,104 430 23.0 7.7 2.5
(210) (2.8) (2.4) (1.5) (0.8)
Annualized family income in 1980
Lessthan $10,000 . . . .. ... ... .. ... .... 526 7,089 1,702 13.6 7.0 *1.8 *0.7
(121) (1.6) (1.3) (0.6) (0.3)
$10,0000rmore . . . ..o v it et 487 6,039 2,014 179 92 39 *0.9
(152) (1.8) (1.2) (1.0) (0.4)
Hospitalization and income
No discharges:
Income less than $10,000 . . . . ... ... ... .. 350 4,683 622 *1.1 - - -
(34) (0.5)
Income $10,0000rmore . . . . . . ... ..o 0. 325 4,021 786 *2.3 *0.9 *0.6 -
87) (0.9) 0.7) (0.6) -
One or more discharges:
Income lessthan $10,000 . . . . . .. ... ... .. 176 2,405 3,805 38.0 20.7 *5.3 2.2
(304) 3.9 (8.5) (1.9) (1.0)
Income $10,000 ormore . . . . . . .. .. ... ... 162 2,018 4,462 49.0 258 10.7 *2.8
(331) (3.9 (3.2) (24) (1.2)

SOURCE: National Medical Care Utilization and Expenditure Survey, NCHS, 1980.

NOTES: Standard error appears below each estimate, in parentheses. Excludes very low income families—those reporting annual income less than $1,000 or less

than 20 percent of the poverty level. Excludes families with zero total charges.

or more compared with approximately 2 percent of
fainilies with no hospitalizations. For total charges of
$5,000~or more, the corresponding statistics were 23
percent compared with less than 1 percent. (Note that,
in these comparisons of frequencies, the two family
categories are not comparable with respect to characteris-
tics other than hospitalization.)

Younger, lower income multiple-person families
with a member having cancer or other neoplasms in
1980 were found to have total charges averaging 46
percent higher than similar families that did not have
any members with these diseases (Table C). It should
again be noted that thi* is the difference that was found
after controlling for the effects of other factors included
in the regression—in particuiar, after controlling for gen-
eral health status and hospitalization. Thus, again, to
the extent cancer leads to impaired general health status
and hospitalization, the 46 percent increase is an under-
estimate of its full effect on total charges. For heart
and circulatory disease and for accidents, injuries, and
poisonings, the regression (Table III) shows apparently
similar effects which, however, are not statistically sig-
nificant by the significance test used here (p<0.0022).

In contrast, three measures of general family health
status had statistically significant effects on total family
charges for health care for younger, lower income
multiple-person families in 1980. These were poor re-
ported health, major limitation in activity, and family
illness days in bed (Table C). As regards the first of
these, families with one or more members reported to
be in poor health had, on average, total charges 40
percent higher than those of otherwise similar families
with all members reported in excellent health or with
all members reported in good or excellent health. Second,
families with member(s) unable to perform their usual
major activity (usual major activity is defined as work,
housekeeping, school, and so on) had total charges av-
eraging 30 percent higher than those of otherwise similar
families with no members limited or with members hav-
ing less severe limitations. Third, family illness days
in bed also had a statistically significant effect. The
estimated effect was such that each 1 percent increase
in the quantity (family illness days in bed plus 1) in-
creased total family charges by approximately 0.13 per-
cent. This works out, for example, to a family with
10 illness days in bed in 1980 having total family charges
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about 8 percent higher than a similar family with 5
illness days in bed. It should again be noted that these
estimated effects of variables measuring general family
health status are estimates of effects over and above
the effects of associated specific illnesses or
hospitalizations.

Moreover, the estimate of the effect of each of the
three general health status variables controls for the ef-
fects of the others. Thus, if one is interested in the
total effect of general family health status (apart from
the effects of specific illnesses and hospitalizations),
it is necessary to combine these effects. For example,
a family member in bad health might be unable to perform
his usual major activity, be rated in poor health, and
be confined to bed a relatively large number of days.
A family with such a member would be expected to
have total charges about twice as great as an otherwise
similar family with all members rated in excellent or
good health, with less severe or no limitations in activity
among its members, and with only half as many bed
days.

Low total charges were found for younger, lower
income families with no members having any health
care coverage. (Health care coverage includes both pri-
vate health insurance and coverage by public programs
such as Medicare or Medicaid.) Total charges for families
with no coverage were about 43 percent lower than
for families with all members having full-year coverage
(Table C).

Finally, the regression shows younger, lower income
families that lived in the South in 1980 had lower total
family charges for health care than otherwise similar
families living elsewhere in the United States. Total
charges were approximately 21 percent lower in the
South (Table C).

Younger, Better Off Families

Younger, better off multiple-person families are
families with all members under 65 years of age, with
characteristics (income, family size, and so forth) that
place them at 200 percent of the poverty level or higher,
and with an average family size of 1.5 members or
greatcr. Statistically significant results from the regres-
sion analysis for these families are shown in Table E,
with more details of the regression analysis shown in
Table IV. The multiple correlation coefficient (R?) for
the regression equation for this family population was
0.57, which means the independent variables shown in
Table IV explained 57 percent of the variance in the
dependent variable (which was the natural logarithm
of annualized total family charges for health care). Six-
teen of the 31 variables in the preferred model were
found to be statistically significant determinants of
total family charges for younger, better off multiple-
person families. (However, 1 of the 16 significant
variables—namely, reported health status of all family
members is unknown—should be regarded as a limitation
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of the data on the less than 1 in each 1,000 families
in the sample with this characteristic, not as a substantive
finding. It does not appear in Table E and is not discussed
further.)

A particularly strong association again was found
between total family charges and hospitalization of a
family member. The partial F-statistic, which measures
the statistical significance of each independent variable
in the regression, again is far larger for hospitalization
than for any other independent variable. Moreover, the
numerical values of the regression coefficients involved
are such that hospitalization had a large effect on total
family charges. (As previously pointed out, two variables
are involved, one recording whether a family experienced
any hospitalization of its members and the other recording
how many hospitalizations. Thus two regression coeffi-
cients are pertinent.) A family with one hospitalization
of a family member in 1980 typically had total charges
approximately 3.6 times as large as those of an otherwise
identical family with no hospitalization. “Otherwise iden-
tical” here again means (among other things) that both
families had the same broad pattern of illnesses (such
as having or not having a member with heart or circula-
tory disease) and had the same general family health
status.

Additional hospitalizations were associated with a
further increase in total family charges of approximately
31 percent for each hospitalization. Thus a family with
two hospitalizations typically had total charges about
31 percent higher than an equivalent family with only
one discharge. That is, its total charges were close to
five times as high as those of a family with no
hospitalizations.

These estimated effects of hospitalization are similar
to those which appear in a frequency table for the same
population of younger, better off multiple-person
families (Table F). That table shows families with hos-
pitalizations experiencing total charges somewhat over
five times as large as those of families -Wwith no
hospitalizations. e

Given the large effect of hospitalization on total
family charges for health care, it is not surprising that,
like other family categories, younger, better off families
that experienced one or more hospitalizations of their
members in 1980 were much more likely to have high
total charges than families with 'no hospitalizations.
Table F shows, for example, that 51 percent of younger,
better off families with hospitalizations in 1980 had total
charges of $3,000 or more compared with 2.5 percent
of families with no hospitalizations. For total charges
of $5,000 or more, the corresponding statistics were
25 percent, compared with 0.4 percent. (Note that, in
these comparisons of frequencies, the families with and
without hospitalizations are not comparable with respect
to characteristics other than hospitalization.)

Four sociodemographic factors had a statistically
significant effect on total family charges for younger,
better off multiple-person families in 1980. These were



Table E

Significant regression findings for total family charges for health care for younger, better off multiple-person families

Significant factor

Effect (all other factors assumed constant)

Family structure

Special health event:
Hospitalization

_ Type of illness:- -
Heari and circulatory diseases

Accidents, injuries, and poisonings .

General health status:
Fair perceived health

Poor perceived health

Family iliness days in bed

Family work-loss days due to illness

Family income

Completeness of health care coverage

The regression coefficient for families with children was 0.199. This implies a multiplication by
1.22. Thus, total family charges for families with children were 22 percent higher than for
families without children, and this was apart from effects due to family size.

The regression coefficient for age of head was 0.008. This means that each additional year of
age of the family head was associated with an increase of approximately 0.8 percent in family
total charges.

The regression coefficient for families with a black head of family was — 0.366. This implies a
multiplication by 0.69. Thus, total family charges for families with a black head of family were
approximately 31 percent lower than for families with heads of white race.

The regression coefficient for education of family head was 0.026. This means that each addi-
tional year of education of the family head was associated with an increase of approximately 2.6
percent in total family charges.

The regression coefficient for families with one or more hospitalizations (variable H13) was
1.018 and the regression coefficient for number of discharges (variable H14) was 0.272. To-
gether, these imply a multiplication of total family charges by 3.63 for families with one dis-
charge. In addition, the latter coefficient implies a multiplication of total family charges by 1.31
for each additional discharge. Thus, families with one discharge had total family charges about
3.63 times as high as families with no hospitalization and each additional discharge was as-
sociated with a further increase of approximately 31 percent in total family charges.

The regression coefficient for families with member(s) having heart or circulatory disease was
0.179. This implies a multiplication by 1.20. Thus, total family charges for these families were
approximately 20 percent higher than for families with no members having these diseases.

The regression coefficient for families with member(s) suffering accidents, injuries, or poisonings
was 0.227. This implies a multiplication by 1.25. Thus, total family charges for these families
were approximately 25 percent higher than for families with no members affected by such
incidents.

The regression coefficient for families with member(s) reported in fair health was 0.224. This im-
plies a multiplication by 1.25. Thus, total family charges for these families were approximately 25
percent higher than for families with all members reported to be in excellent health.

The regression coefficient for families with member(s) reported in poor health was 0.419. This
implies a multiplication by 1.52. Thus, total family charges for these families were approximately
52 percent higher than for families with all members reported to be in excellent health.

The regression coefficient for family iliness days in bed was 0.112. This means that each
1 percent increase in the quantity (family iliness days in bed + 1) was associated with an in-
crease of approximately 0.11 percent in total family charges.

The regression coefficient for families work-loss days due to illness was 0.072. This means that
each 1 percent increase in the quantity (family work-loss days + 1) was associated with an in-
crease of approximately 0.07 percent in total family charges.

The regression coefficient for family income was 0.264. This means that each 1 percent in-
crease in family income was associated with approximately a 0.26 percent increase in total fam-
ily charges.

The regression coefficient for families with some (but not all) member(s) having no health care
coverage was — 0.285. This implies a multiplication by 0.75. Thus, total family charges for these
families were approximately 25 percent lower than for families with all members having full-year
coverage.

The regression coefficient for families residing in the West was 0.135. This implies multiplication
by 1.14. Thus, families residing in the West had total family charges approximately 14 percent
higher than families residing elsewhere in the United States.

NOTES: For further details of the regression, see Appendix Table 1V. In addition to effects described above, Table IV also shows a statistically significant finding for
the approximately 1 in 1000 families with all members having an unknown perceived health status; this should be regarded as a limitation of the data rather than a
substantive finding regarding an analytically meaningful category of families. The probability for the 0.05 level of significance for the preferred model for younger, better
off families using the multiple F-test discussed in Appendix I is 0.0016.

For an explanation of the above interpretations of the regression coefficients, see Appendix L.
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Table F

Total family charges for health care for younger, better off muitiple-person families, by hospitalization status and income:
United States, 1980

Number of Mean Percent of families with total charges of—

Sample families in total $3,000 $5,000 $10,000  $20,000
Characteristic size thousands charges or more or more or more  or more
All . e 2,883 33,372 $1,840 15.5 71 2.2 *0.5
( 73) (0.7) (0.6) (0.3) 0.2)
Hospitalization
Nodischarges . ... .................. 2,131 24,412 845 2.5 0.4 - "0.0 -
(20) (0.3) (0.1) (0.0)
Oneormoredischarges . ... ............. 752 8,960 4,548 51.1 25.4 7.9 1.9
(245) (1.9) (1.9) (1.2) (0.6)
Annualized family income in 1980
lessthan $15,000 . . . ... ... ... ........ 1,181 13,554 1,650 13.8 5.6 1.8 *0.6
(110) (1.0) (0.8) (0.4) (0.3)
$150000rmore . . . . ... .. 1,702 19,818 1,969 16.7 8.1 24 *0.4
( 83) (0.9) 0.7) 0.4) (0.2)
Hospitalization and income
No discharges: -
Income less than $15,000 . . . ... ... ... ... 885 10,035 689 *1.6 - — -
(25) (0.5)
Income $15,0000rmore . . . . . . . .. .. ... .. 1,246 14,377 955 3.1 *0.Z. 0.4 -
27) (0.4) 0.2) (0.1) =
One or more discharges:
Income lessthan $15000 . . . . ... ... ... .. 296 3,519 4,391 48.8 21.5 7.0 *2.3
(346) (2.9) (2.7) (1.6) (0.9
Income $15,0000rmore . . . . . ... ... ..... 456 5,442 4,64% 52.5 27.9 8.5 *1.6
(261) (2.3) (2.5) (1.5) (0.6)

SOURCE: National Medical Care Utilization and Expenditure Survey, NCHS, 1980.

NOTES: Standard error appears below each estimate, in parentheses. Excludes very low income families—those reporting annual income less than $1,000 or less

than 20 percent of the poverty level. Excludes families with zero total charges.

presence of children, age, education, and race of family
head (Table E).

Families with children age 16 or younger had total
family charges about 22 percent higher than otherwise
comparable families that did not have children. As with
all regression coefficients, this statistic gives the esti-
mated effect of this variable after controlling for the
influence of all other variables in the regression. Thus,
because family size was included in the regression, larger
family size is not the explanation for the higher total
charges found for families with children.

Total family charges were higher in 1980 for families
with older heads of family. Each additional year of
age of the family head increased total charges by approxi-
mately 0.8 percent. Although this may sound like a
small effect, it becomes quite substantial with substantial
age differences. For example, a family with a head
30 years older than that of an otherwise similar family
would have had total charges about 25 percent higher
than the family with the younger head.

Among younger, better off families in 1980, more
education was associated with higher total charges. Each
additional year of education completed by the head of
the family increased total charges by about 2.6 percent.
Thus a family with a head who completed college would
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have had total charges about 10 percent higher than
those of an otherwise similar family (in particular, a
family with a similar income) in which the head had
completed high school but had had no further formal
education.

Black families had relatively low total charges for
health care. Their total charges were about 31 percent
lower than those for comparable white families. Note
that this difference is not attributable to differences
among races in economic, educational, or insurance
status, for these factors are included as variables in
the regression and their effects thereby controlled for.

Some types of major ilinesses led to increased total
family charges for younger, better off multiple-person
families (Table E). Specifically, families with a member
having heart or circulatory disease had total charges
approximately 20 percent higher than similar families
with no members having these diseases; and families
with a member who suffered from an accident, injury,
or poisoning in 1980 on average had total charges approx-
imately 25 percent higher than did similar families with
no members affected by such incidents. Again, it should
be noted that these estimated effects of illnesses on
total charges are measured after controlling for the effects
of general health status, hospitalization, and other factors



included in the regression. To the extent that major
illnesses affect general health status and give rise to
hospitalization (as they do), their effect on total charges
is greater than the statistics in this paragraph suggest.

As Table E shows, multiple measures of general
family health status also had statistically significant ef-
fects on total family charges for health care of younger,
better off multiple-person families in 1980. For one,
families with one or more members reported to be in
fair health (but with no member reported in poor health)
had, on average, total charges 25 percent higher than
those of otherwise similar families with all members
reported in excellent health. And families with a member
reported in poor health had total charges averaging more
than 50 percent above those of otherwise similar families
with all members reported in excellent health. Second,
families with more illness days in bed experienced higher
charges than those with fewer illness days in bed. The
estimated effect was such that each 1 percent increase
in the quantity (family illness days in bed plus 1) in-
creased total family charges by approximately 0.11 per-
cent. This works out, for example, to a family with
10 illness days in bed in 1980 having total family charges
about 7 percent higher than a similar family with
5 illness days in bed. Finally, families with many work-
loss days due to illness had high total charges. The
estimated effect was such that each 1 percent increase
in the quantity (family work-loss days due to illness
plus 1) increased total family charges by approximately
0.07 percent. This works out, for example, to a family
that experienced 10 work-loss days due to illness in
1980 having total charges about 4 percent higher than
a similar family with 5 work-loss days.

It should again be noted that the estimate of the
effect of each of these general health status variables
controls for the effects of the others. Thus, if one is

interested in the total effect of general family health
status (apart from the effects of specific illnesses and
hospitalization), it is necessary to combine these effects.
For example, a family member in bad health might
be rated as being in poor health, missing many work
days, and being confined to bed a relatively large number
of days. A family with such a member would be expected
to have total charges about 70 percent higher than an
otherwise similar family with all members rated in excel-
lent health and with only half as many bed days and
half as many days lost from work due to illness.

Higher family income was associated with higher
total charges among younger, better off multiple-person
families in 1980. Each 1 percent increase in family
income was associated with approximately a 0.26 percent
increase in total charges (Table E). This is equivalent
to saying that if one of two otherwise similar families
had twice the income of the other, total charges of
the higher income family would have been about
20 percent higher than those of the lower income family.

Completeness of health care coverage also had a
statistically significant effect on total charges for
younger, better off families. Families with some but
not all members having no health care coverage in 1980
had total charges approximately 25 percent lower than
similar families with all members having full-year health
care coverage (Table E). (As Table IV shows, an effect
similar in magnitude, but not meeting tests of statistical
significance, was also found for families with no mem-
bers having any health care coverage.)

Finally, the regression shows younger, better off
families residing in the West in 1980 had higher total
family charges for health care than otherwise similar
families living elsewhere in the United States. Total
charges were approximately 14 percent higher in the
West (Table E).
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Discussion

This section focuses on three aspects of the findings
presented in the previous section: (1) the power of the
regression analyses to explain variation in total family
charges for health care, (2) the contribution of selected
individual variables to the explanation, and (3) the con-
tribution of overall patterns of variables to the
explanation.

The Introduction to this report points out that fully
understanding financially burdensome health expenses
requires comparing the determinants of the potential fi-
nancial burden families could face (consisting of total
charges as measured in this report) and the actual burden
that families do face (their total out-of-pocket expenses).
Total out-of-pocket expenses were examined in a previ-
ous report (Dicker and Sunshine, 1988) which pointed
out that they are the sum of (1) out-of-pocket expenses
for health care and (2) family-paid premiums for health
care coverage. That report also pointed out that the
best measure of family financial burden is not total out-of-
pocket expenses per se, but the ratio of these expenses
to family income. This ratio measure was called the
financial burden index; it is the portion of total family
income consumed by total family out-of-pocket expenses
for health.

The following discussion frequently compares the
regression findings previously presented for the financial
burden index (Dicker and Sunshine, 1988) and the regres-
sion findings for total family charges for health care
developed in this report. The regressions in this report
use the same data base and the same independent vari-
ables as the previous report did. Because the methodol-
ogy and data base used in both reports are the same,
the comparison highlights differences between the deter-
minants of actual financial burden, as measured by the
financial burden index, and the determinants of potential
financial burden, as measured by total charges.

Another central topic of this discussion section is
the comparison of regression results among the three
family populations of interest. This comparison is impor-
tant because it indicates whether particular findings are
common to all family populations or are particular to
only one family population and it shows whether vari-
ables have similar-sized or dissimilar effects across the
three populations. The three family populations, as previ-
ously indicated, were older multiple-person families
(those with a member 65 years of age or over); younger,
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lower income multiple-person families (those with all
members under 65 years of age and with incomes below
200 percent of the poverty level); and younger, better
off multiple-person families (those with all members
under 65 years of age and with incomes of 200 percent
of the poverty level or more). These populations, com-
bined, constitute the entire civilian, multiple-person fam-
ily population of the United States.

The dependent variable in this report, total famlly
charges for health care, is the annualized total amount
billed to a family for all health care services and supplies
regardless of whether the charges were paid out-of-
pocket, paid by health care coverage, or remained un-
paid. (Premiums for health care coverage are not in-
cluded.) In principle, total family charges for health
care should include charges for all types of health care
services and supplies. However, because of limitations
in NMCUES data coverage, total family charges, as
used in this report, omit some categories of charges.
Most importantly, they do not include charges for nonpre-
scription medicines, nursing homes, or other types of
long-term care.

Explanatory Power

R?, the multiple correlation coefficient squared, is
a measure of the overall explanatory power of an entire
regress1on R? is equal to the proportlon of the variance
in the dependent variable that is explained by all the
independent variables in combination. In order to provide
a better understanding of the relative explanatory power
of the regression equations reported in Tables II, III,
and IV, R? for these equatlons is compared here with
the R? statistics reported in other, similar regression
studies. As shown in the first column of Table G, R?
statistics in the regressions for total family charges for
health care ranged from 0.57 to 0.72, depending on
the socioeconomic family category involved.

This is a relatively high R?> compared with that re-
ported in most studies. For example, three recent papers
that use NMCUES data or data from the similar 1977
National Medical Care Expenditure Survey (NMCES)
in regression equations similar to those presented here
report an R?0f0.04t00.27 (Farley, 1986), 0.31 (Taube,
Kessler, and Burns, 1986), and 0.18 to 0.20 (Buczko,



Table G
Comparison of multiple correlation coefficients squared, by dependent variable and age and family status relative to the poverty level

Dependent variable and model

Total family charges for
health care (preferred model)! expenses (preferred model)? heaith care (full model)’

Age and status of family

Index of financially
burdensome family health ~ Total family charges for

Older . ... ... ... . e e ee
Younger:
Lowerincome .. ... ........ ... ....
Betteroff . . ......... ... ... .. ......

0.53 0.72
0.27 0.60
0.23 0.57

'Dependent variable is natural logarithm of stated statistic.
?Regression results not shown in this report.

NOTES: Older families are families with member(s) 65 years of age or over. Younger families are families with no member 65 years of age or over. Lower income
families are families with income below 200 percent of the poverty level. Better off families are families with income of 200 percent of the poverty level or more.

1986). These studies, however, differ from this report
in that they deal with individuals, not families, with
physician visits, not total health care, and—except for
the Buczko study—with number of visits, not spending.

Similarly, an analysis exactly paralleling that de-
scribed in this report, but using the financial burden
index instead of total family charges for health care
as the dependent variable, also obtained lower R? statis-
tics (Dicker and Sunshine, 1988). As the second column
in Table G shows, R? statistics in the regression analyses
of the financial burden index were 0.23 to 0.53, depend-
ing on the family population involved. These compari-
sons suggest that while some variance still remains un-
explained, the preferred sets of independent variables
selected for use in the three regression analyses described
in this report are relatively powerful in explaining differ-
ences among families in total charges for health care.
This is particularly true for the older, multiple-person
family population for which 72 percent of the variance
in total family charges is explained.

It is also interesting to compare the R? statistics
of two alternate versions of the regressions for total
family charges. Preferred models with 23 to 31 independ-
ent variables are the source of the findings reported
and discussed in this chapter and are shown in Appendix
Tables II, III, and IV. However, full models with 43
to 45 independent variables were also run using
SURREGR, and are shown in Appendix Tables V, VI,
and VII (see Appendix I for more information on the
two types of models). The third column of Table G
shows the R statistics for the full models. For all three
famil%l populations, it differs by less than 0.01 from
the R” statistics for the preferred model. This is a typical
finding for preferred models developed with stepwise
regression (as the models presented here were), and
shows that very little explanatory power is lost by using
the preferred models rather than the full models.

Interestingly, for both total family charges for health
care and the financial burden index, the independent
variable sets used in this report account for more of
the variance among older families than among younger

family populations. This suggests that factors not in-
cluded in the regressions (or poorly measured by the
included variables) are less important for determining
levels of these two health cost measures among older
families than among younger families. Why this should
be true is not obvious.

Individual Variables

Two variables were statistically significant as deter-
minants of total family charges for health care in all
three populations. These were hospitalization (whether
a family had members who experienced one or more
hospital inpatient episodes) and family illness days in
bed (the annualized total number of illness days in bed
experienced by all family members).

The regressions indicate a very strong role for Aos-
pitalization, and they do so in two ways. First, not
only was hospitalization one of only two variables found
statistically significant for all three family populations,
but in addition, for all three populations its statistical
significance, as measured by the partial F-statistic, was
far stronger than that of any other independent variable.
Second, quantitatively, it had a very large effect on
the total of family charges. In all three family popula-
tions, a family with one hospitalization in 1980 had
total family charges roughly 4 times as large as those
of an otherwise identical family with no hospitalizations
(Table H). In addition, each further hospitalization in-
creased total family charges by approximately 30 percent
in each of the three family populations. As Table H
shows, the estimated effect of one hospitalization and
of each further hospitalization on the sum total of family
charges was fairly similar in size across all three family
populations.

In all these comparisons, it is important to note
that the analysis controls for the effects of all other
variables included in the regressions and in particular
that “otherwise identical family” here means, among
other things, that the two families did not differ in broad
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Table H

Effects of selected factors on family health cost measures for the three family socioeconomic populations

Effect, other factors assumed equal, on—

Younger lower Younger better

Description Older families income families  off families
Effects of hospitalization: Ratio
Ratio of total charges for family with one hospitalization to total charges for
family with no hospitalizations . . . . . ... ... ... . . . ... .. . 415 3.97 3.63
Percent
Increase in total family charges for each additional hospitalization of a family member . . . . 28 32 31
Effects of income:
Increase in total family charges for each 1 percent increase inincome . . .. ... ... .. 0.15 M 0.26
Decrease in financial burden index for each 1 percent increase inincome . . ... ... .. 0.85 0.56 0.87
Increase in total out-of-pocket expenses for each 1 percent increase inincome . . . ... .. 0.15 0.44 0.13
Effects of illness days in bed:
Increase in total family charges for each 1 percent increase in the quantity
(family iliness daysinbed + 1) . .. .. . . ... ... ... ... 0.19 0.13 0.1
Effects of specific illnesses:
Increase in total charges for a family with member(s) having cancer relative to total
charges for a family with no member havingcancer. . . . . . .. ... ... ... ..... 46 46 M
Increase in total charges for a family with member(s) having heart or circulatory
disease relative to total charges for a family with no member having these diseases . . . . 62 M 20
Increase in total charges for a family with member(s) suffering accidents, injuries, or
poisonings relative to total charges for a family with no member suffering these incidents . . 31 M 25

"Data not statistically significant.
SOURCES: Tables A, C, and E; Dicker and Sunshine, 1988.

patterns of illness, such as whether they had a member
with cancer, and did not differ in general health status.
One descriptive study that did not control for other factors
showed elderly individuals with hospitalizations having,
on average, total charges approximately 10 times as
great as those of elderly individuals with no hospitaliza-
tions (Kovar, 1986), and the findings of this report are
similar if there is no controlling for factors other than
hospitalization (Table B).

Hospitalization was far less important as a determi-
nant of the financial burden index than it was as a
determinant of total family charges for health care. In
the study of determinants of the financial burden index
mentioned above (Dicker and Sunshine, 1988), hospitali-
zation of a family member was found to be significant
for only one family population—younger, better off
families—and its F-statistic in that regression was not
particularly large. Also, the magnitude of its effect on
the level of the financial burden index was much smaller
than the size of its effect on the total of a family’s
charges for health care. A younger, better off family
with one hospitalization typically had a financial burden
index only about 1.4 times as high as that of an otherwise
identical family with no hospitalizations. In contrast,
the same family typically had total charges for health
care about 4 times as high.

The difference between hospitalization’s great impor-
tance as a determinant of total family charges and its
limited importance as a determinant of the financial bur-
den index is not hard to explain. Inpatient care (both
that provided by physicians and that provided by hospi-
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tals) accounts for a very large part of total family charges
for health care. Although only 30 percent of multiple-
person families had a member hospitalized in 1980,
inpatient care accounted for 56 percent of total charges
for all multiple-person families (Sunshine and Dicker,
1987b). However, inpatient care is particularly well in-
sured. Thus, costs for it are much less important in
out-of-pocket expenses for health care—and hence much
less important in the financial burden index—than in
total] charges for health care. (Inpatient care directly
affects the index only through out-of-pocket expenses
for health care, which are part of the index’s numerator.)
To be exact, comparison of NMCUES data on total
family charges (Sunshine and Dicker, 1987b) and on
family out-of-pocket expenses (Sunshine and Dicker,
1987a) shows that for multiple-person families, only
10 percent of total charges for inpatient care (including
both hospital and physician inpatient care) were paid
out of pocket in 1980, whereas 49 percent of charges
for all other types of health care included in this study
were paid out of pocket. As a result, inpatient care
accounted for only one-fifth of all dollars spent out of
pocket for health care; yet it was, as noted, responsible
for over half of total charges. Put another way, each
dollar of charges for inpatient care resulted in only one-
fifth as much in out-of-pocket spending as did a dollar
of charges for other kinds of care. Thus, hospitalization
has a major effect on total charges without having nearly
so great an effect on the financial burden index.

Family illness days in bed is the other variable that
was statistically significant as a determinant of the level



of total family charges for health care in all three family
populations in 1980. As Table H shows, the magnitude
of its effect on total charges was positive in all three
populations but relatively small. Depending on the family
population examined, a 1 percent increase in the quantity,
family illness days in bed plus 1, increased total family
charges by between 0.11 percent and 0.19 percent. Thus,
it would take a relatively large increase in family illness
days in bed to produce a large increase in total charges,
with the size of the increase needed varying with the
population. In particular, the difference in Table H be-
tween the one-tenth of 1 percent increase for younger,
better off families and the two-tenths of 1 percent in-
crease for older families is statistically significant at
the 0.05 level using a multiple #test. Thus, the effect
on total charges for health care of changes in family
illness days in bed for older families was approximately
twice that for younger, better off families. For example,
for a younger, better off family, it typically took an
increase of about 9 percent in bed days to increase;
total charges by 1 percent. For an older family, a similar
increase in bed days typically would produce an increase
of about 2 percent in total family charges for health
care. This suggests that illness days in bed for an older
family typically involve more severe illnesses requiring
more expensive medical care than is true for younger
families.

Family illness days in bed did not play as important
a role as a determinant of a family’s financial burden
for health care, as measured by the financial burden
index (Dicker and Sunshine, 1988), as it did as a determi-
nant of a family’s total charges for health care. As
a determinant of the financial burden index, this health
status variable was statistically significant in only one
family population—younger, better off families—in
1980.

Seven variables were significant determinants of
1980 total family charges for health care in two of the
three populations. These were family income, three major
illness category variables (cancer; heart and circulatory
disease; and accidents, poisonings, and injuries), a gen-
eral health status variable (worst perceived health status
of any family member), a health insurance variable (com-
pleteness of health care coverage), and region of the
country.

The findings for family income are very different
from what was found for this variable in the study of
financially burdensome health costs (Dicker and Sun-
shine, 1988). Although income was one of the two most
important factors determining the financial burden index
(the other was type and completeness of health care
coverage), it was only of moderate importance as a
determinant of total family charges for health care. In
regressions analyzing determinants of the financial bur-
den index, income was the only independent variabie
statistically significant in all three family populations,
and it had a large effect on the level of the index.
For example, if one of two otherwise identical families

had half the income of the other, the former was found
to have an index 1.5 to 1.8 times that of the latter.

In contrast, income was much less important as a
determinant of total family charges for health care. It
was statistically significant in regressions for only two
family populations—older families and younger, better
off families—and the size of its effect on the total of
a family’s charges for health care was modest. Its effect
was such that if the first of two otherwise identical
families had twice the income of the second, the first
family was typically found to have total charges only
1.1 to 1.2 times that of the second. Thus, the size
of income’s effect on total charges was less than a third
the size of its effect on the financial burden index.

Some of the dynamics of the creation of family
financial burden are revealed by comparing the relation-
ship between family income and total family charges
for health care on the one hand, and between family
income and total family out-of-pocket expenses for health
on the other hand. Total family out-of-pocket expenses
for health is the numerator of the financial burden index,
and income’s effect on total out-of-pocket expenses can
be calculated from its effect on levels of the index.
The relationship between income and total out-of-pocket
expenses is presented in Table H in the third line under
the heading “Effects of income.” When this relationship
is compared with the relationship of income to total
charges for health care (also found in Table H, this
time in the first line under the heading “Effects of in-
come”), a different pattern is found for each of the
three family populations. For older families, each 1 per-
cent increase in income was associated with approxi-
mately a 0.15 percent increase in total charges and a
0.15 percent increase in total out-of-pocket expenses.
(Recall, again, that like all regression results, these ef-
fects are the measured effects after controlling for all
other variables in the regressions. In particular, differ-
ences in insurance coverage, which have a major effect
on out-of-pocket expenses, are controlled for.) In other
words, for older families there was a modest increase
in total charges with increasing income, and total out-of-
pocket expenses increased at an equal rate. This means
that the percent of total charges that a family itself
typically paid in 1980 (either through family-paid pre-
miums or through its out-of-pocket payments for care)
was constant across the income spectrum for this family
population.

In contrast, for younger, lower income families, the
finding was that for each 1 percent increase in income
there was no statistically significant increase in total
charges for health care, although total out-of-pocket ex-
penses increased by 0.44 percent. Apparently as younger,
lower income families increased their income modestly
in 1980 (that is, by not enough to lift them out
of the less-than-200-percent-of-poverty-level category)
their out-of-pocket health expenses increased very sub-
stantially, while total charges for the health care they
received increased only negligibly. Data presented here
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do not indicate the exact sources of the large increase
in out-of-pocket expenses. It may stem from the loss
of charity care (for which charges are forgiven) or from
decreased coverage by public programs, such as
Medicaid, that have very low or no out-of-pocket costs.

In any case, such a large increase in out-of-pocket
costs, if it still exists, may pose a significant disincentive
to increasing earnings among the younger, lower income
family population. Moreover, if this phenomenon still
persists, it seems to define an economic and social in-
equity. Only younger, lower income families face rapid
increases in out-of-pocket costs for health when their
income increases. As well, they alone apparently gain
no accompanying increase in care (as shown by un-
changed total charges for health care).

The extent of this apparent inequity becomes clearer
when the data for younger, better off families are
examined, for these data show a reverse pattern. For
younger, better off families, care received in 1980 (if
measured by total charges) increased more rapidly with
increasing income than did out-of-pocket spending for
health. Among this family population, each 1 percent
increase in income was accompanied by a 0.26 percent
increase in total family charges for health care but only
a 0.13 percent increase in total out-of-pocket expenses
(Table H). This means that the proportion of total charges
typically paid by a family in this category decreased
as income increased. Quite possibly this phenomenon
stems from increases in income among younger, better
off families being associated with better employer-
provided health insurance coverage, leaving these fam-
ilies with a smaller portion of total charges to pay out
of their own resources.

Three categories of major illnesses were statistically
significant determinants of total family charges for health
care in 1980 in two of the three family populations.
These categories are cancer; heart and circulatory disease;
and accidents, injuries, and poisonings. A presentation
of the comparative effects of these illness categories
is found in Table H. This table shows that all three
illness categories were statistically significant determi-
nants of total charges for health care for older families,
but this was not true for the two populations of younger
families. Among younger, lower income families, only
cancer was statistically significant. Among younger,
better off families, both heart and circulatory disease
and accidents, poisonings, and injuries were statistically
significant, but cancer was not.

It is not clear from the data on hand why the types
of illness significantly affecting total charges for health
care should differ among the family populations
examined. Family composition may be a contributing
factor to differences in the determinants of total charges
between the two younger family populations. Lower
income families in the contemporary United States are
more likely to be headed by females than better off
families, and it may be the relative distribution of gender-
related illnesses in each category—specifically such

26

illnesses as breast cancer or heart disease—that makes
cancer a determinant among lower income families and
heart disease a determinant among better off families.
(That is, holding family size constant, the presence or
absence of adult males in the family would affect the
proportion of all family charges attributable to specific
illnesses.) More generally, differences among the popula-
tions in the prevalence of specific illnesses may partially
explain differences in findings, for each category of
major illness includes several specific illnesses. Severity
of the illnesses may also be an explanation, with severity
varying among the different family populations. The
data also suggest the possibility that the lack of statistical
significance among younger, lower income families for
accidents, poisonings, and injuries is due to the limited
size of the sample for this population. The regression
coefficient for this illness category in this family popula-
tion is not different (in a statistically significant sense)
from those found for the other two family populations,
although the coefficient itself is not statistically
significant.

For the family populations where major illness
categories are statistically significant determinants of
total charges, the size of the effect of a particular category
of major illnesses on total charges for health care was
similar across family populations except for one illness
category, heart and circulatory disease. For example,
families with a member suffering from accidents, poison-
ings, and injuries had total charges, depending on the
population examined, between 25 and 31 percent higher
(a statistically nonsignificant difference) than otherwise
identical families with no members suffering from these
illnesses. For heart and circulatory disease, however,
older families had total charges 62 percent higher while
younger, better off families had total charges only
20 percent higher than otherwise identical families. While
the above data indicate some consistency across family
populations in statistically significant findings on the
effect of illness categories on the total of a family’s
charges for health care in 1980, the overall finding (in-
cluding the statistically nonsignificant relationships) is
that different combinations of illness categories and fam-
ily populations showed different effects. However, what-
ever the explanation of differences among populations
in which illnesses were statistically significant and what-
ever the size of their effects were, the significant findings
all make sense in that the presence of an illness led,
as would be expected, to an increase in total family
charges rather than a decrease.

By comparison with the importance of categories
of major illnesses as determinants of total family charges
for health care, only one such category was a statistically
significant determinant of the financial burden index
in 1980, and it was significant in only one population
(Dicker and Sunshine, 1988). Specifically, heart and
circulatory disease was a significant determinant of the
index in older families. In short, major iliness categories
were more important as determinants of total family



charges for health care than they were as determinants
of financially burdensome family health expenses.

The general health status variable worst perceived
health status of any family member was found to be
statistically significant as a determinant of total family
charges for health care in 1980 in two of the three
family populations when it was reported to be “poor.”
These populations were younger, lower income families
and younger, better off families. For younger, better off
families, the variable worst perceived health status of
any family member was also statistically significant as
a determinant of total family charges for health care
when it was reported to be “fair.” In this population,
then, the regression allows for the assessment of the
relative effects of differences in the severity of bad health
as a determinant of total family charges for health care.
For younger, better off families with a member reported
to be in poor health, total charges averaged 52 percent
higher than in otherwise identical families with all mem-
bers reported to be in excellent health. For families
in which the worst perceived health status of any family
member was reported to be only fair, not poor, the
elevation of total charges averaged only 25 percent,
not 52 percent. This supports the hypothesis presented
above that differences in the severity of an illness may
account for some of the differences found among the
three family populations by type of illness category.
In contrast to findings regarding total family charges
for health care, none of the variables measuring perceived
health status that were in the regressions were found
to be statistically significant determinants of financially
burdensome family health costs, as measured by the
financial burden index (Dicker and Sunshine, 1988).

As with the findings for hospitalization, illness days
in bed, categories of major illnesses, and perceived health
status, statistically significant findings for other health-
related variables are in the expected direction. That
is, the presence of such health problems as more work-
loss days due to illness or a family member with a
limitation in a major activity all led to increases in
total family charges for health care in those populations
for which a statistically significant effect was found.

The effects on total family charges for health care
of the completeness of health care coverage are the
subject of extensive literature (see Manning, Newhouse,
Duan, et al., 1987, for a recent summary), and findings
of this study are consistent with that literature. Complete-
ness of coverage had a statistically significant effect
in both of the younger family populations, with incom-
plete coverage leading, as expected, to lower total
charges.

The parallel study of the financial burden index
(Dicker and Sunshine, 1988) showed that incomplete
coverage lowered the index. This means that families
with incomplete coverage used so much less health care
than comparable families with complete coverage that
the former families’ total out-of-pocket expenses fell
even though the amount they had to pay out of pocket

per service increased. (In economists’ terms, the price
elasticity of demand was greater than one.) This repre-
sents more of a change in the use of health care than
the literature usually has reported.

The finding that race affected total charges, with
black families having lower total charges in 1980 than
comparable white families among the younger, better
off family population, raises concerns. If this pattern
remains true, there may be substantial racial discrimina-
tion in access to health care in the United States. The
regression analysis shows that black families in the
younger, better off population had total charges for health
care 31 percent lower than those of otherwise identical
white families, and the fact that the regression controls
for the effects of income, health status, family structure,
location of residence, and education (among other vari-
ables) makes it more likely that the difference was
genuinely a racial one. A similar difference was found
in the financial burden index in 1980 (Dicker and Sun-
shine, 1988). Concern about possible discrimination is
reinforced by the finding that total charges for older
black families were also about 30 percent below those
for older families of other races, although this difference
was not statistically significant.

Other sociodemographic variables also showed
statistically significant effects in 1980 only in the
younger, better off family population. This may reflect
the fact that the number of families in this population
in NMCUES was about three times that in either of
the other two multiple-person family populations, for
differences of a given magnitude generally have greater
statistical significance in larger samples. In any case,
the increase in total charges with age among the younger,
better off family population was in the expected direction
and possibly reflects health status effects not captured
by other variables.

The increase in total charges accompanying more
education of the family head (found among younger,
better off families) is a familiar finding but, because
the regression controls for the effect of income, in this
study it most likely is a genuine effect of education.
Education and income are correlated and apparent effects
of education in analyses that do not control for income—
for example, in most frequency tables—may be primarily
income-related effects. The effects of education found
in this study may be cultural, reflecting differences in
family valuation of health and health care that accompany
differences in education. And, indeed, cultural differ-
ences may also be partially responsible for the race-linked
differences in total charges described just above.

Analyses of determinants of the financial burden
index (Dicker and Sunshine, 1988), like the analyses
of determinants of total charges presented here, showed
increases in the index with increasing family age and
education. Indeed, the effects of these two variables
on the financial burden index were statistically significant
in both populations of younger families.

The higher total charges experienced by younger,
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better off families with children than by comparable
families with no children are more puzzling. This pattern
of total charges does not occur in other family popula-
tions, nor does an effect of children appear in analyses
of the financial burden index (Dicker and Sunshine,
1988). The finding is not related to family size, for
the regressions include, and therefore control for, family
size. This means that the observed effect is a difference
found between families with equal numbers of members
but with one having children and the other not having
children. In such a comparison, the family without chil-
dren must have more adults (in order to have an equal
total number of members), and might be expected to
have higher, not lower, total charges because children
use less health care than adults.

The findings with respect to region are complex.
Younger, better off families had higher total charges
in the West than elsewhere, while younger, lower income
families had lower total charges in the South than else-
where. The latter finding may reflect regional differences
in the availability of public or charity care to lower
income families, or in its price. The finding for younger,
better off families presumably reflects differences in prac-
tice patterns or in the prices for each health care service
(for example, the price of a physician visit). It is, as
might be expected, paralleled by a finding for older
families which, however, is not statistically significant.

Patterns Among Variables
One important aspect of the findings of this report

is the restricted range of factors that are found to be
statistically significant determinants of total family

Table J

charges for health care. The study analyzed the effects
of family variables that can be classified into seven
categories: demographic, sociocultural, major illnesses
and special health events (such as hospitalization), gen-
eral health status, economic, health insurance, and
geographic. For older families, variables in only three
of these categories were found to be significant, for
younger, lower income families, variables in only four
categories were significant; and for both these popula-
tions, two of the significant categories were the closely
related categories of (1) general health status and (2)
major illnesses/special health events. In contrast, statis-
tically significant determinants of the financial burden
index included variables from at least five categories
for all three family populations (Dicker and Sunshine,
1988).

However, for the younger, better off family popula-
tion, variables in all seven categories were significant
determinants of both total charges and the financial bur-
den index. Given the points made a few paragraphs
above about sample sizes and statistical significance,
as well as the relatively demanding tests of significance
used in the regressions in this study (p of 0.0022 or
less for individual variables), the range of variables found
significant for the other two family populations might
well have been more extensive if the NMCUES samples
of these populations had been larger.

Another way to assess the importance of the findings
from the regression analyses for total family charges
is to examine how the statistically significant independent
variables in the regressions were distributed among the
three family populations. Table J shows that 15 variables
were significant in one or more of the three family
socioeconomic populations. (This counts hospitalization

Statistically significant variables from a set of regressions for total family charges for health care arranged by the number of family
socioeconomic populations in which each variable was statistically significant

Statistically significant in—

3 2 1
Variable populations populations population

Hospitalization . . . . . .. . . . . .. . e O,L,B
Family ilinessdaysinbed . . . .. .. ... . .. ... e O,L,B
CanCBl . . o e e e e e e e e e e e e e e e e e o,L
Heart and circulatory disease . . . . . . . . . . ... e 0O,B
Accidents, poisonings, and injuries . . . . . . . L L L L L L e 0,B
Family inCOMe . . . . . . . . . o e e e e e e e o,B
Perceived health status . . . . . . . . . . . .. .. L. e LB
Region . . . . . e e e e e e LB
Completeness of healthcarecoverage . . . . . . . . . . . . ... .. . oo, LB
Limitation in major activity . . . . . . . . . .. e L
Family work-loss days duetoillness . . . . . . . . . . . . . .. ... ‘ B
Presenceofchild . . . . . . . . . . . e { B
Ageofheadof family . . . . . . . . . . . e B
Raceofheadoffamily . . . . . . . .. . . . . L B
Education of head of family . . . . . . . ... .. .. ... ... .. B

NOTES: O represents older families. L represents younger, lower income families.
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as one variable.) Two variables were statistically signifi-
cant in all three populations, seven others were statisti-
cally significant in two of the populations, and another
six were statistically significant in only one family popu-
lation. Table J thus gives one measure of the importance
of variables as determinants of total family charges for
health care in the U.S. family population in 1980. This
measure is the universality of the effects of the variables
in major subpopulations of the multiple-person family
population.

From this perspective, health variables are clearly
most important. Of the 15 variables in Table J, 8 are
health variables—that is, variables involving general
health status, major illnesses, or special health events.
Moreover, as Table J shows, the health variables include
all the variables found statistically significant in three
populations and four of the seven variables found signifi-
cant in two populations, while only two of the health
variables are among the six variables statistically signifi-
cant solely in one family population.

How large arole health variables play as determinants
of total charges becomes even more apparent when
Table J is compared with the findings from the companion
regression analysis of the statistically significant determi-
nants of the financial burden index (Dicker and Sunshine,
1988). Table K shows the variables found significant
in that analysis and the populations for which each was
significant. Only 4 of the 16 variables found significant
as determinants of the financial burden index were health
variables, and all 4 were significant for only 1 family
population. An examination of Table K shows that in-
come and health insurance variables were the most impor-
tant determinants of the financial burden index, in marked
contrast to the predominant role of health variables as
determinants of total family charges for health care.

Table K

The particularly prominent role of hospitalization
among the several health variables that are statistically
significant determinants of total family charges is puz-
zling. A plausible expectation would be that variables
involving general health status and major illnesses would
be the main health variables affecting total charges, for
they give rise to the need for health care. Thus it might
be expected that hospitalization would not be prominent
as a determinant of total charges.

Moreover, one likely explanation of hospitalization’s
actual prominence appears untrue. This explanation is
that hospitalization’s importance as a determinant of total
charges reflects differences in severity of illness not
measured by general health status variables or major
illness variables but measured by hospitalization. (For
example, a family with a member with heart or circulato-
ry disease who is hospitalized may have a far more
serious illness on its hands than a family with a member
with these diseases but no hospitalizations.) However,
if an important determinant of total charges is, in fact,
severity of illness not measured by general health status
or major illness variables, then the variable reflecting
the death of a family member would be expected to
show statistical significance. To note the obvious, death
clearly reflects an extreme severity of illness. Surpris-
ingly, however, the regressions did not find the death
of a family member to be a significant determinant
of total family charges for any of the three family
populations. This negative finding is unexpected both
because other health status variables were significant and
because an extensive study of older individuals found
that those who died had medical expenses in the last
year of their life several times as high as the annual
expenses of those who did not die (Lubitz and Prihoda,
1984). (Note that, unlike the regressions, this study did

Statistically significant variables from a set of regressions for the index of financially burdensome family health care expenses arranged
by the number of family socioeconomic populations in which each variable was statistically significant

Statistically significant in—

3 2 1
Variable populations populations population

Family income . . . . . . . o e e e e e e e e e O,L,B
Head-spouse Structure . . . . . . . . o v o it it e e e e e e e o,L
Coverageby Medicaid . . . . . . . . . ... ... e o,L
Source of health care coverage UNKNOWN . . . . . . . . . . L it vt v it e e e e o,L
Other public COVErage . . . . . . . . it i i ittt e et et e e LB
Other public and private coverage . . . . « .« v o v ot v it it e e e e LB
Ageofheadoffamily . . . . . .. ... ... e L,B
Education of head of family . . . . . . . . . . L ... e L,B
1= o T I I O,B
Medicare and other publiccoverage . . . . . . . . . . . . oo o h e e e o]
Heartand circulatory disease . . . . . . . o . . . Lo e e e e e o]
Familywork-loss days . . . . .. . . ... o e L
Family illness daysinbed . .. .. ... ... ... i e B
One ormore hospitalizations . . . . . . . . . . o o i it e B
Raceofheadof family . . . . . . . . . . i i i e B
Completeness of healthcarecoverage . . . . . . . . . o oo ittt i oo B

NOTES: O represents older families. L represents younger, lower income families. B represents younger, better off families.
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not simultaneously control for the effect of multiple
other variables.) However surprising, the finding that
death is not statistically significant in the regressions
is nonetheless clear, and this finding makes it unlikely
that hospitalization’s great significance as a determinant
of total charges reflects a role for it as a measure of
severity of illness.

Two other explanations of hospitalization’s major
significance seem more likely. One is that hospitalization
is a particularly costly way to care for illnesses and
thus families with the same health problems (including
equal severity of illness) have total charges that differ
greatly depending on whether or not these problems
are treated in the inpatient hospital setting. This explana-
tion is consistent with much of the conventional wisdom
in the fields of health care cost control and utilization
management. (See, for example, Ginsburg and Sunshine,
1987.) The second likely explanation is that it is the
actual use of health care services that directly and proxi-
mately gives rise to total charges, even though bad health
is the dominant factor in the use of these services. This
fact is likely to lead mathematically to a particularly
strong statistical relationship between hospitalization—
that is, the use of a particular type of health care service—
and total charges, especially since hospitalization (as
noted above) accounts for more than half of all total
charges for family health care. Both of these explana-
tions, incidentally, could partially explain the absence
of a statistically significant effect of death on total
charges.

Concluding Remarks

Whatever the reasons for the relative importance
of different health variables, it is reassuring to find that
health variables, collectively, were the predominant de-
terminants of total family charges for health care in
1980, as Table J shows. This finding suggests that overall
in the United States, the need for health care has been
the most important factor in determining how much care
families receive.

True, the regressions do not absolutely establish this
conclusion. For one thing, this conclusion requires an
assumption that the amount of health care a family re-
ceives generally parallels its total charges, and there
clearly is some difference between the amount of care
and total charges due to differences in the price of health
care. Second, it should be noted that there were a number
of variables in the preferred models that were not statisti-
cally significant in any of the three socioeconomic family
populations covered in this study. Whether these vari-
ables would be statistically significant in other popula-
tions or with a larger sample cannot be definitively as-
sessed at this time, although we have presented sugges-
tive evidence that larger samples would lead to more
variables being found statistically significant. Moreover,
it should also be noted that a single regression analysis
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that encompassed the entire U.S. multiple-person family
population might produce different findings about the
relative importance of variables than do the three separate
regressions reported here. So might an analysis that did
not involve the exclusions made in the regressions. (The
most important of these exclusions are one-person
families, families with zero or very low incomes, families
with zero total charges, institutionalized persons, and
charges for long-term care.) Nonetheless, it seems
reasonable to interpret the findings of this study as show-
ing that the need for health care was the principal factor
in determining how much care U.S. families received
in 1980. '

It seems appropriate that the need for health care
should be the principal determinant of how much care
U.S. families receive. This is especially true as com-
pared, for example, with a possible alternative health
care system in which income and insurance were the
primary determinants of care received. Health care cover-
age and income are the primary determinants of the
burden on families of health care expenses, as measured
by the financial burden index. (See Table K and Dicker
and Sunshine, 1988.)

However, although the pattern of receipt of care
and of total charges does seem basically appropriate
in that need-related factors are its most important determi-
nants, troubling findings should not be ignored. First,
there is considerable evidence that in 1980 black families
received less care than similar white families, suggesting
the existence of race-related barriers in access to care.
Second, younger, lower-income families experienced
rapid increases in out-of-pocket costs for health care
as their income increased and benefited from no accom-
panying increase in care. This raises not only an equity
issue, but also suggests these families may have faced
important work disincentives in the form of out-of-pocket
health care costs. The work disincentives would arise
because increasing income, which would be achieved
by more work, led to no more health care and to increased
out-of-pocket expenses for health care. The increased
out-of-pocket expenses cut into the increase in discretion-
ary income available from more work, making the finan-
cial return from working relatively small.

Third, the analysis suggests that inpatient care, which
accounts for more than half of all health care costs
recorded in NMCUES, may frequently have represented
a particularly expensive care modality rather than a neces-
sary response to severe health problems.

These troubling findings from 1980 may no longer
characterize the U.S. health care system. Indeed, the
very substantial decline in inpatient care seen during
the 1980’s in response to cost containment measures
indicates some amelioration of the inpatient care cost
problem. However, to the extent that these findings have
persisted, they point to the possible continued existence
of serious problems despite the appropriateness, in broad
outline, of the pattern of receipt of health care in the
United States.
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Appendix |
Technical Notes on Regression
Methods

Introduction

Multiple regression analysis is a statistical method
for examining the effect of a set of independent (or
causal) variables on a continuous dependent variable.
It permits the analysis of the effects of a large number
of independent variables, both continuous and categori-
cal, and provides separate estimates for the effects of
each. The set of variables used in the regression analysis,
together with the functional form of the equation that
relates the independent variables to the dependent vari-
able, is called the regression model. By analyzing the
coefficients in the regression model, one can explore
relationships between the dependent and independent
variables and make predictions about the future behavior
of the independent variable.

This appendix first presents a technical description
of multiple regression analysis with special attention
given to the application of this technique to complex
surveys (such as the National Medical Care Utilization
and Expenditure Survey, NMCUES, which is the source
of data used in this report). The appendix then presents
a series of somewhat less technical sections. These cover,
in turn, the regression model used in this report, the
interpretation of regression coefficients and of means
of variables, and the analytic procedures followed in
this report.

Technical Description of Multiple Regression
Analysis

Introduction

This section discusses the use of multiple regression
analysis with special emphasis on its application to com-
plex survey data and, in particular, on its use in analyzing
the NMCUES data of this study. The following topics
are covered:

» The basic structure of the regression model and how
it is usually applied in finite population sampling,

« Estimation of regression parameters using complex
survey data, and

« Estimation of variances of parameter estimates.

The Regression Model in Finite Population Sampling

In most statistical literature, the regression model
is stated as

yi=Xx'b+ e (1)

where y; is an observable random variable, x;isa p X 1
vector of independent variables, b is a p X 1 vector
of unobservable regression coefficients, and ¢; is a ran-
dom variable with E(¢;) = 0 and Var (¢;) = o>. The
sequences yi, ya,... and e;, e,,... are generally assumed
to be independent and identically distributed. In the nor-
mal regression model, it is further specified that e; has
anormal distribution.

In finite population sampling, the regression model
looks similar but is formulated in a fundamentally differ-
ent way. When sampling from a finite population, it
is assumed that there is a population of N pairs (y;,x;):

P = {(ylv El)’(st J_Cz),---, (yN’ EN)} (2)

from which a sample of n pairs is selected. Note that
y; is considered to be fixed in finite population sampling
and the randomness is introduced by the selection proc-
ess, whereas each y; in the infinite population regression
model is considered to be a random variable. The same
is true of the ¢;. In the finite population setting, the
expression “independent and identically distributed” has
no real meaning.

The regression coefficients are determined in the
finite population setting by the least squares equation:

b=X'X)"'X'"y, (3)

where X is the matrix whose rows are made up of
the x;/. In the infinite population situation neither the
X'X nor X'y exist in any meaningful sense, because
each would consist of divergent infinite sums. (Equation
(3) would, however, be used in a sample from an infinite
population to estimate the regression coefficients.)

Finally, the error terms ¢; in the finite population
setting are defined as the residuals from the least squares
equation in (3):

e, =y — X' b. 4

35



Thus, in sampling from a finite population, the e; can
be seen as a population of fixed values, from which
a sample of size n is drawn. Again, this contrasts with
the usual regression model, where each ¢; is considered
to be random. !

Estimation of Regression Parameters

In equation (3), it was indicated that b is given
by

b= XX)""Xy.
The elements of the matrix X'X are given by

zy = %xkixkj (5)

and the elements of the vector X'y are given by:

L = %xki)’k' (6)

To estimate b, then, it is necessary to estimate zj
and #;. Let

w; = sampling weight of ith sample unit.  (7)
Unbiased estimates of z;; and #; are given by

2ij = 2 XkiXij Wi (8)
k

and
f; = 3 XgyiWe 9
k
It must be noted that although these estimates are un-

biased, the estimate of b obtained by forming

-1

(10)

[
|

N>

ey

is not. Nor is the variance of this estimate easy to calcu-
late, as the next section shows.

Estimating Variances of Regression Coefficients
When sampling from an infinite population, the
covariance matrix of b is given by

Coves(b) = (X'X)™'o? (11)

't should be noted that this is the “classical” point of view in survey sampling.
Increasingly, superpopulation models are used in survey inference. They
assert that the finite population under study is simply a large “sample™
from an infinite ““superpopulation.”
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where o2 is the variance of the independent variable
y. When sampling from a finite population, this formula
is somewhat more complicated.

Define the vector u by

up = 2 (Y — x¢b) X we. (12)
k

Notice that u; is a Horvitz-Thompson type sum whose
variance can be calculated using the familiar rules of
stratified and/or cluster sampling. We can now write
a formula for the approximate covariance matrix of b
as

Cov(d) = (X'X)™'2w) XX~ (13)

where 2,(u) is an estimate of Cov(x). (See Binder (1983),
pp. 279-292.)

This method of variance estimation is often called
“Taylorizing” or “linearizing,” because the Taylor expan-
sion is used to develop the linear approximation on
which equation (13) is based. SURREGR (Holt and
Shah, 1982), the computer software package used in
the final steps of the regression analysis of this report,
uses this “Taylorizing” or linearizing technique.

The Model

Introduction

In this section, the model used in the regression
analysis reported in this study is discussed. Three topics
are covered in turn: first, the variables used in the regres-
sion analysis; second, the functional form of the
hypothesized relationship between the dependent variable
and the independent variables; and third, the rationale
for using this functional form.

Variables Used in the Regression Analysis

The variables used in the regression analysis are
listed and described in Table I, which appears at the
end of this appendix. The 48 variables in this table
were either taken directly from or constructed from the
variables on the NMCUES family data tape. Total family
charges for health care was selected as the dependent
variable of interest for this report. The 47 independent
variables were chosen from the larger set of family vari-
ables available from the NMCUES on the basis of previ-
ous research and the desire to include the variables be-
lieved likely to have the greatest explanatory power.
In developing a regression model, the number of vari-
ables is limited by the amount of data available; screening
out unnecessary variables greatly facilitates the analysis.
The 48 variables are discussed further in the text of
this report, in the chapters titled “Introduction” and “Data
and Methods.”



Functional Form of the Regression Equation

The functional form of the relationship underlying
the regression equation used in this report is

S

i = A GPERPB+ E bayred, (1)
where s is the number of independent variables trans-
formed into their natural logarithm in the estimating
equation (see below). As in equation (1), y; is the depend-
ent variable (in this report, it is total family charges
for health care), the x; are the independent variables,
the b; are the regression coefficients, and e; is the error
term with E(e;)) = 0. (The notation EXP means that
“e,” the base of natural logarithms (=2.71828...), is
to be raised to the power indicated by the expression
in braces that follows EXP.) Expanding the products
in equation (14) yields

yi = YRR ... (14a)
(EXP{bo})(EXP{b9+ Ixi,s+ I})
(BEXP{bs.2 Xi,542)) - - - (EXPle).

Equation (14) and equation (14a), which are mathemati-
cally equivalent, are not linear in the regression coeffi-
cients (the b;) and so cannot be estimated in the fashion
described earlier in this appendix. However, these equa-
tions have a number of desirable features, as described
below, and were selected because of these features.

One desirable feature is that they are easily trans-
formed into equations that are linear in the regression
coefficients. (For more on transformation of variables
in regression analysis, see Neter and Wasserman, 1974,
pp. 123-127.) The transformation necessary to achieve
linearity consists of taking the natural logarithm of both
sides of the equations. Taking the natural logarithm of
both sides of equation (14) yields

In(y;) = bo-ljjé(bjln(xij)) (15)

+ jés(bj x,-j) + €;.

Similarly, taking the natural logarithm of both sides
of equation (14a) yields
In(y;) = b, + bln(x;) (15a)
+ bzln(xiz) + ...
+ bsriXis+1 T bsio Xis42

+ ... + e;.

Equation (15) and equation (15a), which are algebraically
the same, are linear in the regression coefficients (the
b;) and are the regression equation used in the analyses
in this report. Their parameters and the variances of
these parameters were estimated by the techniques de-
scribed in the first section of this appendix.

A point to note here with respect to equation (15)
is that, in this equation, some of the original NMCUES
variables are transformed into their natural logarithms.
That is, these variables are replaced by their natural
logarithms. Table I indicates the variables for which
the natural logarithm, rather than the untransformed vari-
able, was used.

Also, equations (14) and (15) require any categorical
independent variables to be expressed in numerical form.
This is readily accomplished for variables that take on
only two values. For these variables, it is accomplished
by assigning “1” to one of the values and “0” to the
other. For example, sex of the head of the family was
coded as female = 1 and male = 0. For categorical
variables that take k=3 values, an extension of this
procedure was used. Such categorical variables were
represented in the regression equation by a series of
k—1 “dummy” variables, each of which can take the
value of “1” or “0.” Each k—1 value of the original
categorical variable was associated with one dummy
variable, which was assigned the value of 0 or 1 for
each family in the sample depending on whether the
value (of the original categorical variable) was true
(dummy = 1) or not (dummy = O0). For example,
the head-and-spouse structure of a family takes on three
values: (1) head and spouse always present, (2) family
always has only a head, and (3) changing head-and-
spouse structure. Dummy variables, D1 and D2, were
created from the second and third of these three values,
while the first value was the omitted value. This proce-
dure is sometimes called “blocking” (Draper and Smith,
1982, p. 241)

In creating dummy variables, one of the original
k values of the original variable must be omitted, because
the kth dummy variable would be a linear combination
of the first k— 1 dummy variables. (If one indepe{ldent
variable in a regression is a linear combination of others,
the matrix X'X (see equation (3)) cannot be inverted
and the regression coefficients are thus undefined.) Typi-
cally, the omitted value was the one regarded conceptu-
ally as the “base case” or was the most common state.
Table I shows the dummy variables that were used and
indicates which value was omitted.

Rationale for the Functional Form

The dependent variable. The functional form shown
in equation (14) requires that the dependent variable
be used in logarithmic form when estimating the regres-
sion model using equation (15). This functional form
was chosen for three reasons.

First, it is believed that the relationship between
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the independent and dependent variables is primarily
multiplicative. For example, it was expected that the
reduction in total family charges found for families lack-
ing health care coverage would be multiplicative rather
than additive—that is, would reduce total charges by
a given percentage rather than by a given dollar amount.
To simplify greatly, in an additive model, if the absence
of coverage reduced total charges by $600—from $1,500
to $900—for some families, it should reduce total charges
from $500 to minus $100—an obvious absurdity—for
other families. In contrast, a multiplicative relationship
would, following this example, generally reduce total
charges to 60 percent of their with-insurance level—that
is to $300, a plausible figure, for the second group
of families. A multiplicative effect of this type is what
the authors believed likely. When underlying relation-
ships are multiplicative, a functional form with a
logarithmic dependent variable in the regression model
(that is, in equation (15)) is appropriate because such
a functional form is multiplicative in its untransformed
version (that is, equation (14)).

Second, a logarithmic dependent variable was used
because prior research in evaluating the appropriateness
of different functional forms for regression analysis of
medical expenditure data indicates that a logarithmic
dependent variable should be used in the estimating equa-
tion. Duan et al. (1982) carried out an extensive analysis
of residuals from various models and found that they
approximated a normal distribution (as assumed by the
linear regression model) more closely when a logarithmic
dependent variable was used than when an untransformed
dependent variable was used in the regression model.

Third, the literature on health expenditures, perhaps
because of the preceding two reasons, almost always
uses a logarithmic dependent variable in regression equa-
tions. Some examples, which are similar to this report
in the data bases they use or the subjects they investigate,
are Taube et al. (1986) and Farley (1986). By following
the literature, comparability of results is enhanced.

Independent variables. Given a logarithmic depend-
ent variable in the estimating equation (equation (15)),
there remains the question of whether or not to transform
the (continuous) independent variables in the equation
into their logarithms. The alternatives of carrying out
such a transformation or not doing so imply different
relationships. The following paragraphs first describe
in nontechnical terms the relationships implied by each
alternative and then describe the choices made.

When the dependent variable is logarithmic, a
logarithmic independent variable in the estimating equa-
tion implies constant elasticity. In nontechnical terms,
this means that a 1 percent increase in the untransformed
independent variable produces a fixed percent increase
(or decrease) in the untransformed dependent variable,
with this increase (or decrease) called the elasticity.
(Technically, elasticity is defined as (dy;/dx;) (x;/y:),
and the nontechnical description in the preceding sen-
tence is usually a close approximation to elasticity as
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measured by this formula.) A logarithmic independent
variable also implies that a fixed percent change in the
untransformed independent variable—for example, in-
creasing it by 100 percent (that is, doubling it)—produces
a uniform percent change in the untransformed dependent
variable. In contrast, with a logarithmic dependent vari-
able, using a continuous independent variable in non-
transformed form in the estimating equation implies that
it is a unit increase in the nontransformed independent
variable (not a percent increase) that produces a uniform
percent change in the nontransformed dependent
variable.

Manipulation of equation (14) will show that these
relationships hold. [Independent variables used in
logarithmic form in the estimating equation (equation
(15)) are the first s of the x;;, and these are found in
the product term of equation (14). Independent variables
used without transformation in the estimating equation
(equation (15)) are the remaining x;;, and these are found
in the exponential term of equation (14).]

In light of the different relationships that hold true
for logarithmic and untransformed continuous independ-
ent variables in the estimating equation (equation (15)),
a choice was made between these two forms for continu-
ous independent variables. The choice was based on
beliefs about the nature of the underlying relationships.
For example, it was believed that if an increase from
10 to 20 annualized family illness days spent in bed
(“bed days™) resulted in, say, a 20 percent increase
in total charges, then a further increase from 20 to about
40 bed days would be required to produce another 20
percent increase in total charges. Hence bed days was
used in logarithmic form in the estimating equation (equa-
tion (15)). Using bed days untransformed would imply
that an increase in bed days from 20 to about 30 would
produce the second 20 percent increase. In contrast, to
take a second example, it was believed that if an increase
in the age of the family head from 30 to 40 years
produced a given percent increase in total charges (say,
increasing it by 30 percent—that is, multiplying it by
1.3), then an increase in age of the family head from
54 to approximately 64 years would produce an equally
large percent change (that is, a 30 percent increase)
in total charges. Hence, age of the family head was
used untransformed. If it were used in logarithmic form,
an increase in the head’s age from 54 to 72 years would
be required to generate the same effect (in percent terms)
as the increase from age 30 to 40.

Based on previous research about the underlying
relationships, the following four continuous variables
were used in logarithmic form in the estimating equation
(equation (15)):

+  Average family size.
*  Annualized family bed days.

* Annualized family work days lost because of illness
(“work-loss days”).

*  Family annual income.



Because family bed days and family work-loss days
can take on the value zero, and the logarithm of zero
is undefined, the value of these variables was increased
by one before performing the logarithmic transformation.

The following three continuous independent vari-
ables were used in untransformed form:

*  Ageofhead of family.
*  Years of education of head.

*  Annualized number of hospital discharges for family
mermbers.

Using the PC SAS computer program (SAS Institute,
1983), informal, exploratory tests were conducted on
the effect of the choice between no transformation of
the above independent variables and a logarithmic trans-
formation of them. There was little difference in R*
and, in general, relatively little difference in tests of
statistical significance for each of these independent vari-
ables when a logarithmic transformation was substituted
for no transformation and vice versa. This would indicate
that significant factors can be detected using either the
logarithmic or untransformed dependent variable. This
can be explained partially by the fact that strong
logarithmic effects will also have roughly linear patterns.
It should also be noted that the results of significance
tests will generally be valid in regressions when using
large data sets because of the asymptotic normality prop-
erties of least squares estimators. That is, even though
the residuals may not be normally distributed (one of
the key assumptions on which the regression F-tests
are based), the F-tests used in regression will be valid
for large data sets. (See Arnold, 1981.) Thus the results
of the significance tests may be similar even if the
logarithmic transformation improves the normality of
the regression residuals.

Interpreting the Regression Coefficients

Because the estimating equation (equation (15)) in-
volves variables in logarithmic form, interpretation of
the regression coefficients is somewhat complex. The
reader may find the following explanation helpful in
interpreting the regression coefficients, which appear
in Tables I, ITI, and IV.

When the dependent variable in a regression model
is in logarithmic form in the estimating equation, as
is total family charges for health care in all the regressions
in this report, three different types of independent vari-
ables can be distinguished.

1. First are dummy variables. (Again, “dummy vari-
able” designates a categorical variable that takes on
only the values 0 and 1.) The regression coefficient,
b, for a dummy variable has the following interpreta-
tion. The presence of the characteristic indicated
by the dummy variable is associated with multiplica-
tion of the underlying, nonlogarithmic value of the
dependent variable by approximately antilog(d),

where antilog(?) is the number whose logarithm is
b. For example, in Table IV, the regression coeffi-
cient of D9, a dummy variable denoting families
with a head of black race, is —0.366. The antilog
of —0.366 means that black families have, other
things equal, total charges about 0.69 times as large
as white families or, equivalently, total charges about
31 percent less than those of comparable white
families. Table E, which interprets Table IV, pre-
sents these findings.

2. Second are continuous independent variables used
in logarithmic form in the estimating equation. For
such variables, the regression coefficient, b, is the
elasticity. This means that each 1 percent increase
in the underlying, nonlogarithmic independent vari-
able is associated with approximately a b percent
increase in the underlying, nonlogarithmic dependent
variable. For example, 130, the natural logarithm
of a family’s annual income, is a continuous independ-
ent variable used in logarithmic form in Table IV.
Its regression coefficient there is 0.264. This means
that each 1 percent increase in annual family income
(the underlying, nonlogarithmic independent vari-
able) is, other things equal, associated with approxi-
mately a 0.26 percent increase in total family charges
(the underlying, nonlogarithmic dependent variable).
Again, Table E, which interprets Table IV, presents
this finding.

3. Finally, there are continuous independent variables
used in nontransformed (that is, nonlogarithmic)
form. If the regression coefficient for such a variable
is b, then each increase of one unit in the independent
variable is associated with a multiplication of the
underlying, nonlogarithmic form of the dependent
variable by approximately antilog(b). Again,
Tables IV and E can serve to illustrate this point.
The age of the family head in years, D6, is a continu-
ous independent variable used in nontransformed
form in the regression equation whose results are
presented in Table IV. Its regression coefficient in
that equation is found to be 0.008. The antilog of
0.008 is 1.008. Hence, the interpretation of the re-
gression result is that each increase of one year
(the unit in which age is measured) in the age of
a family’s head is, other things equal, associated
with a multiplication of total family charges by ap-
proximately 1.008, which is an increase of 0.8 per-
cent. Again, Table E, which interprets the results
reported in Table IV, presents this finding.

These interpretations of regression coefficients can
be demonstrated by suitable manipulation of equation
(14) (or of equation (14a), which is mathematically equiv-
alent). However, in using these interpretations of regres-
sion coefficients, it should be noted that antilog(b), the
antilog of the estimated regression coefficient, is a biased
estimator of the antilog of the regression coefficient,
although statistical significance tests associated with the
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coefficients are sound. Thus, the regressions correctly
indicate which variables are statistically significant. If
extensive estimation using antilogs is to be carried out,
corrections for the bias are available.

Interpreting Means of Variables

Because of the mixture of dummy variables, untrans-
formed variables, and logarithmic variables in the regres-
sions, readers may find helpful the following information
on interpreting the means of variables. (Means of
the variables used in the regressions are shown in
Tables I[I-1V.)

The mean value of a dummy variable is the proportion
of the population that has the characteristic denoted by
the variable. For example, Table IV shows that the
mean of D9, the dummy variable denoting black families,
is 0.064 for the U.S. population of younger, better off
multiple-person families included in this table. This
means that about 6 percent of the families were black
in 1980.

The mean value of an untransformed continuous vari-
able is simply the (familiar) arithmetic mean of the vari-
able for the population in question. For example, the
mean of D6 in Table IV is 42. This variable measures
the age of the family head in years and thus shows
that the (arithmetic) mean age of the family head for
the U.S. population of younger, better off multiple-
person families included in the table was 42 in 1980.

The mean value of a logarithmic continuous variable
is the logarithm of the geometric mean of the variable.
Taking the antilogarithm of the mean does not give the
arithmetic mean of the untransformed variable. The
geometric mean often differs very substantially from the
arithmetic mean and should not be confused with it.

Analytic Procedures Used

Introduction

This section describes the analytic procedures used
in the regression analyses in this report. Several steps
were involved. These were weighting and standardizing
the data; selecting the initial variable set; finding a core
set of variables through stepwise regression; choosing
criteria for evaluating the statistical significance of vari-
ables; and estimating the statistical significance of the
core variables with SURREGR (Holt and Shah, 1982),
a computer program that takes account of the complex
sample design of the NMCUES. These steps are de-
scribed in turn in this section.

Weighting and Standardizing the Data

Before regression analysis (or other analysis) of the
data could begin, certain weighting and standardizing
procedures had to be carried out. These procedures are
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described in more detail in Appendix II, but a summary
of them is included here in order to present in sequence
the procedures followed in the regression analysis.

Weighting of each case (family) in the data set began
with a weight that previous reports on NMCUES family
data have called FWEIGHT. Described simply,
FWEIGHT is the reciprocal of the sampling probability
adjusted for undercoverage and nonresponse and
smoothed to agree with population totals from the March
1980 Current Population Survey. For each case (family),
FWEIGHT was multiplied by the proportion of the survey
year (calendar year 1980) that the family was. eligible
for the survey. This time-adjusted weight, called
AWEIGHT, is the weight used in the regression analyses
and in other analyses in this report. AWEIGHT differs
from FWEIGHT only for families not in the sample
for a full year.

For these families, standardization of data on income,
health spending, health care use, and other variables
that measure rates was carried out. Data on these vari-
ables covering the period the family was in the sample
were divided by the proportion of the year the family
was in the sample in order to derive an annualized rate.
For example, a family in the sample for half the year
with $10,000 of income and $150 of total charges re-
corded during this half year had its annualized income
recorded as $20,000 and its annualized total charges
recorded as $300. Annualized statistics, like these, were
used in the regression analyses as the measure of all
variables involving rates.

Selecting the Initial Variable Set

Regressions were run separately for three categories
of multiple-person families:

¢ Older families, those with one or more members
age 65 orolder.

*  Younger, lower income families, those with no
member 65 or older and with income below 200
percent of the poverty level.

*  Younger, better off families, those with no member
65 or older and with income of 200 percent of the
poverty level or more.

For each family category, a small number of the
47 independent variables shown in Table I were omitted
from the initial regressions because they were not applica-
ble or relevant. Thus, the initial regressions involved
total family charges as the dependent variable and slightly
fewer than 47 independent variables. The omitted inde-
pendent variables and the reasons for their omission
are as follows. First, one dummy variable for source
of health care coverage was omitted for each of the
three populations, for the reason described above in
the section “Functional Form of the Regression Equa-
tion.” The omitted variable was that representing the
most common source of coverage—Medicare plus private
insurance, 138, for older families; and private insurance



only, 134, for both younger family populations. The
dummy variable identifying families with all members
age 65 or older, D7, was omitted from the regressions
for both younger family categories because such families,
by definition, have no members age 65 or older. The
variable measuring work days lost due to illness, H29,
was omitted from the regression for older families be-
cause many such families have no working members,
which makes this variable meaningless for them. The
dummy variable for families with health care coverage
entirely from “other public” sources, 140, was omitted
from the regression for older families because none of
the older families in the sample had such coverage.
The dummy variable for families with all members hav-
ing an unknown perceived health status rating, H25,
was omitted from the regressions for older families and
for younger, lower income families because no families
in the sample in these two categories had this rating.
Thus there were 43 independent variables in the initial
regressions for older families, 44 independent variables
in the initial regressions for younger, lower income
families, and 45 independent variables in the initial re-
gressions for younger, better off families.

Identifying a Core Set of Variables Through Stepwise
Regression

For each of the three family categories, stepwise
regression was used to select a preferred subset of inde-
pendent variables from among the original 43 to 45
independent variables. The stepwise regression was car-
ried out using PC SAS (SAS Institute, 1985).

Stepwise regression was used for two reasons. For
one, a number of factors were operationalized by multiple
variables. For example, family health status was
operationalized by four sets of variables: (1) family bed
days due to illness, (2) family work-loss days due to
illness, (3) the excellent-good-fair-poor scale of reported
health status, and (4) the limitations in main activity
scale. Because of multicollinearity, the use of multiple
variables that operationalize the same concept in a regres-
sion equation often yields distorted regression coeffi-
cients and large standard errors indicating that none of
the variables is significant. Stepwise regression generally
selects out a subset of the variables operationalizing
a given concept, thus avoiding severe multicollinearity
problems.

Second, as more variables are entered into a regres-
sion equation, there is a reduction in the precision with
which the effects of any one variable can be identified.
Standard errors increase, which tends to reduce the
number of variables identified as significant. Stepwise
regression permits a tradeoff between the additional
explanatory power obtained by adding more variables
to a regression and the loss of precision in identifying
the effects of any one of them.

The preferred independent variable set was defined
by the step of the stepwise regression that had the lowest

value of C(p). (For C(p), see Mallows, 1973.) The
variable entered in the step at which C(p) reached a
minimum and all variables entered in preceding steps
were included in the preferred variable set. All other
variables were excluded. However, if C(p) was still
decreasing when all independent variables that entered
the stepwise regression with probabilities less than 0.20
had been added, then the last step before the entry proba-
bility for a variable exceeded 0.20 was chosen as defining
the preferred variable set. This step was used to define
the preferred variable set in the same fashion that C(p)
was otherwise used to define it. Finally, all preferred
variable sets were required to contain the variables 130
(natural logarithm of annual family income), H13 (indi-
cating whether or not any family member was hos-
pitalized), and D5 (natural logarithm of average family
size). If any of these three variables was missing from
the preferred variable set developed by the stepwise
regression, the missing variable(s) was added and the
variable set that included all three of these variables
was considered the preferred variable set. Income and
hospitalization were included because the literature has
found them very important. Family size was included
in order to try to assure that effects of family size were
distinguished from effects of family structure variables.
(The family structure variables used were whether a
family had children, whether it had a head and a spouse
or only a head, and whether its composition was stable.)

The PC SAS stepwise regression program weights
each case (family) in the regression, but does not take
account of the complex sample design of NMCUES.
That is, it estimates variances according to equation
(11), the formula appropriate for noncomplex samples,
while equation (13), which is more involved, is the
appropriate formula to use in estimating variances of
NMCUES data. There appears to be no stepwise regres-
sion program available that takes complex sample design
into consideration in estimating variances.

Estimating Statistical Significance Using SURREGR

Because the stepwise regression procedure in PC
SAS does not take account of complex sample design
in estimating variances, its estimates of statistical signifi-
cance can involve large errors when it is used in analysis
of data from surveys, such as the NMCUES, which
have complex sample designs. Therefore, the next steps
in the regression analysis procedure involved the use
of a regression software program that does estimate var-
iances of complex samples appropriately, using equation
(13). The program used was SURREGR (Holt and Shah,
1982), which runs within the SAS system. Nonstepwise
SURREGR regressions were run on the preferred variable
sets, and it is the results of these regressions that are
shown in Tables II-1V.

It should be noted that identical estimates of regres-
sion coefficients and of R? (the proportion of the variance
in the dependent variable explained by the independent
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variables) are produced by the PC SAS stepwise regres-
sion procedure and the SURREGR regression procedure.
The differences of concern between the two procedures
are in the statistical significance levels that they report
for independent variables.

In the regressions shown in Tables II-IV, the proba-
bility that the regression coefficient associated with any
variable in the regressions was different from zero was
computed by SURREGR using the F-statistic. This prob-
ability is shown in the last column in each table. A
regression coefficient was considered significant if its
probability of occurring by chance was less than 0.05.

However, because there are 23 to 31 regression coef-
ficients (one for each independent variable) in the pre-
ferred variable sets, a simple use of a 0.05 probability
test would not be appropriate. Approximately one coeffi-
cient meeting a simple 0.05 probability test would be
expected for every 20 regression coefficients, and thus
approximately one such coefficient would be expected
in each of Tables II, III, and I'V purely by chance.

The significance test actually used was that the proba-
bility associated with any one variable had to be less
than 0.05+n, where n is the number of independent
variables in the preferred variable set. This test was
used in a companion report (Dicker and Sunshine, 1988)
and is analogous to the multiple #-test used in frequency
tables in this report (see Levy and Lemeshow, 1980,
p- 296) and in previous reports on NMCUES family
data (Dicker and Sunshine, 1987; Sunshine and Dicker,
1987a; Sunshine and Dicker, 1987b). The actual proba-

bility corresponding to 0.05+n was as follows for the

three populations of multiple-person families studied:

Population Probability
Older families (Table I} . . . . .. ... .... 0.0020
Younger, lower income families (Table ). . . 0.0022
Younger, better off families (Table V) . . . . . 0.0016

Variables with probabilities below these levels were con-
sidered significant and appear in Tables A, C, and E,
which report significant findings and accompany the
text discussions of findings for each of the three family

populations.

A Further Check Using SURREGR

The preferred variable sets should include all statisti-
cally significant independent variables, for stepwise
regression selects the independent variables with the
greatest statistical significance first, and then moves to
progressively less significant variables. However, in light
of possible problems arising because the PC SAS step-
wise procedure does not compute variances (and hence
significance levels) based on the NMCUES complex
sample design, a check for omitted significant variables
was performed. For each of the three family populations,
the full regression model, with all 43 to 45 independent
variables, was run using SURREGR. The results are
shown in Tables V-VII. These results were generally
as expected, and no statistically significant variables
were found that were not also statistically significant

in the (smaller) preferred variable sets.

Table |

Initial set of variables used in the stepwise regression

Variable
Variable type indicator Description
Dependent variable
Total family charges for health care Y1 Annualized total family charges for health care, transformed into its natural logarithm.’
(continuous)
Independent variables
Demographic and social
Head-spouse structure of family
(3 categories, 2 dummy variables)?
Head-only family D1 1=Family had a head only (no spouse) during entire time in survey;
0= All other head and spouse combinations.
Head-spouse change® D2 1=Family had an unstable head-spouse structure during time in survey;
0= All families with stable head only or stable head-and-spouse.
Dynamic-static nature of family
(3 categories, 2 dummy variables)*
Head-spouse change® D2 1=Family had an unstable head-spouse structure during time in survey;
0=All families with stable head only or stable head-and-spouse.
Other change D3 1=Family had a stable head-spouse structure during time in survey but other family

member changed, or family did not exist full year;
0 = Other family change status.

See footnotes at end of table.
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Table —Continued

Initial set of variables used in the stepwise regression

See footnotes atend of table.

Variable
Variable type indicator Description
Presence of children in family D4 1="Family had a member 16 years of age or younger,
(2 categories, 1 dummy variable) 0=All family members 17 years of age or older.
Family size (continuous) D5 Average family size (in persons) during time in survey, transformed into its natural
logarithm.
Age of head of the family
{continuous) D6 Age of the head of the family in years, as of January 1, 1980.
Age of family members D7 1= All family members are 65 years of age or over;
(2 categories, 1 dummy variable)® 0=_Some or all family members are less than 65 years of age.
Sex of the head of the family D8 1=Female head of family;
(2 categories, 1 dummy variable) 0=Male head of family.
Race of head of the family
(3 categories, 2 dummy variables)®
Black D9 1 =Black head of family;
0 =Head of family of other race.
Other D10 1 =0Other (neither black nor white) head of family;
0=Head of family either black or white.
Ethnicity of the head of the family D11 1= Hispanic head of family;
(2 categories, 1 dummy variable) 0=Head of family of other ethnicity.
Education of head of the family D12 Formal education of the head of the family in years of education (18 was the highest value
(continuous) used).
Health related
Hospitalization of a family member H13 1=Family had one or more members discharged from a hospital during its time in the
(2 categories, 1 dummy variable) survey;
0= No family members discharged from a hospital.
Total number of hospital discharges H14 Annual rate of hospital discharges for all family members.
{continuous)
Institutionalization of a family H15 1=Family had one or more members institutionalized during its time in the survey or, if it
member (2 categories, 1 dummy did not continue until the end of 1980, at its termination;
variable) 0 = No family members were institutionalized.
Death of a family member H16 1 =Family had one or more members die during its time in the survey or, if it did not
(2 categories, 1 dummy variable) continue until the end of 1980, at its termination;
0= No family member died.
Birth of a family member H17 1 =Family had one or more members who gave birth to a child during its time in the
(2 categories, 1 dummy variable) survey;
0= No family member gave birth to a child.
lliness in a family member
(4 dummy variables)”
Cancer and other neoplasms’ H18 1 =Family had one or more members with some type of neoplasm during its time in the
survey;
0= No family member had a neoplasm.
Circulatory and heart disease’ H19 1= Family had one or more members with some type of circulatory or heart disease during
its time in the survey;
0= No family member had circulatory or heart disease.
Accidents, injuries, and poison-
ings’ H20 1=Family had one or more members with some type of accident, injury, or poisoning
during its time in the survey;
0 =No family member had an accident, injury, or poisoning.
Other illnesses only” H21 1 = Family members had none of the above illnesses, but one or more members had some

other illness during his or her time in the survey;
0=0ne or more family members had one of the above illnesses or all family members had
no iliness.
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Table —Continued

Initial set of variables used in the stepwise regression

Variable
Variable type indicator Description
Perceived health status rating of
family (5 categories, 4 dummy vari-
ables)®
Good H22 1 =Worst perceived health status of any family member was reported as “good”;
0= All family members were reported in excellent health or some family members were
reported in fair or poor health.
Fair H23 1 =Worst perceived health status of any family member was reported to be “fait”;
0= All family members were reported in excellent or good health or some member was
reported in poor health.
Poor H24 1=Worst perceived health status of any family member was reported to be “poor”;
0 = No family member had a “poor” rating.
Unknown H25 1 =Reported health status of all family members is “unknown”;
0 =Reported health status of at least some family members is known.
Limitation in usual activity rating of
family (3 categories, 2 dummy
variables)®
Secondary limitation H26 1= Most severe limitation reported for any family member was either a limitation in
secondary activity or a limitation in amount or kind of main activity (work, house-
keeping, school, and so on);
0=No family member was reported to have a limitation or a major limitation was reported
for one or more family members.
Major limitation H27 1 =Most severe limitation reported for any family member was inability to perform a usual
major activity (work, housekeeping, school, and so on);
0= No family member was reported as unable to perform his or her usual major activity.
Family iliness days in bed H28 Annual rate of total iliness days spent in bed for all family members. One day was added to
(continuous) the annual rate and the resulting statistic then transformed into its natural logarithm.
Family work-loss days H29 Annual rate of total work-loss days due to ililness. One day was added to the annual rate
(continuous)'® and the resulting statistic then transformed into its natural logarithm.
Income and insurance
Family income (continuous) 130 Annualized family income in dollars transformed into its natural logarithm.
Completeness of health care
coverage (4 categories, 3 dummy
variables)'’
Partial coverage 1 131 1= All family members covered but some or all only part year;
0=All other types of coverage.
Partial coverage 2 132 1=Some family members had coverage, but some had no coverage;
0= All other types of coverage.
No coverage 133 1=No family member covered;
0=Partial or full coverage.
Source of health care coverage
(8 categories, 7 dummy variables
used for each population group)'?
Private insurance? 134 1=Family members only had coverage from private health insurance;
0 = All other sources of coverage.
Medicaid 135 1 =Family members only had coverage from Medicaid;
0 = All other sources of coverage.
Medicare 136 1=Family members only had coverage from Medicare;
0= All other sources of coverage.
Medicare and other public 137 1=Family members only had coverage from Medicare and other public programs;
0=All other sources of coverage.
Medicare and private'? 138 1=Family members only had coverage from Medicare and private health insurance;
0= All other sources of coverage.
Other public and private 139 1 =Family members had coverage from both (1) public sources other than Medicare and

See footnotes at end of table.
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Table —Continued
Initial set of variables used in the stepwise regression

Variable
Variable type indicator Description
Other public 140 1=Family members only had coverage from public source(s) other than those listed above;
0= All other sources of coverage.
Unknown 141 1 =Every family member either had no coverage or had coverage from sources not
identified;
. 0=0One or more family members had coverage from identified sources.
Geographic
Region of United States
(4 categories, 3 dummy
variables)’?
North Central G42 1=Head of family resided in North Central census region;
0=Head resided in other region of U.S.
South G43 1=Head of family resided in South census region;
0=Head resided in other region of U.S.
West G44 1=Head of family resided in West census region;
0=Head resided in other region of U.S.
Urban-rural location (4 categories,
3 dummy variables)'
Metropolitan suburb G45 1=Head of family resided in a suburb of a metropolitan statistical area;
0 =Head resided in another location.
Nonmetropolitan urban area G46 1=Head of family resided in an urban area that was not a part of a metropolitan statistical
area;
0=Head resided in another location.
Nonurban area G47 1=Head of family resided in non-urban area;

0= Head resided in another location.

For the types of health care charges included in total family charges for health care, see the introduction section in the text.

2Omitted category is families with both a head and a spouse during time in survey.

3The variable is entered only once in the regression, but functions both as a measure of head-spouse structure and as a measure of dynamic-static nature of the
family.

“Omitted category is static families—that is, families that had no change in membership and were in the survey the full survey year.

5This variable was only used in regressions for older families (families with a member 65 years of age or over). When used with this population, the “0” category
designates families with members both over and under 65 years of age.

SOmitted category is families with a white head of family.

"Omitted category is families in which no family member reported an illness. The dummy variables for cancer; heart and circulatory disease; and accidents, ilinesses,
and poisonings are not mutually exclusive.

80mitted category is all family members reported to be in excellent health.

SOmitted category is families in which no family member reported a limitation. Family members for whom limitation status was unknown were coded as having no
limitation.

OThis variable was not used in regressions for older families (families with a member 65 years of age or over).

'Omitted category is families in which all family members had full-year coverage by private health insurance and/or public health care coverage program(s).

"2For regressions for older families, the omitted category is coverage by both Medicare and private insurance (138). For regressions for younger families, the omitted
category is coverage from private health insurance only (134).

3Omitted category is residence in the Northeast census region.

*Omitted category is residence in the central city of a metropolitan statistical area.

NOTE: Further information on the variables in this table may be found either in Appendix ili, “Definition of Terms,” or in the text.
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Table Il
SURREGR regression for total family charges for health care for older multiple-person families: preferred model

Standard error

Regression of regression

Independent variable Mean coefficient coefficient F-value Probability
D1 Headonly . ... ... ... .......... 0.254 -0.122 0.083 2.18 0.1447
D2 Head-spousechange . . . .. ... ...... 0.038 0.291 0.148 3.84 0.0542
D3 Otherchange . . . ............... 0.106 0.253 0.082 9.51 0.0030
D4 Children . . ... ... ... L L. 0.110 0.143 0.130 1.21 0.2745
D5 Familysize . ... ............... 0.866 0.027 0.135 0.04 0.8436
D9 Blackrace. . . . . ... ... ... ... 0.090 ~0.356 0.172 4.28 0.0424
D12 Educationofhead. . . ... ... ....... 9.850 0.017 0.008 4.45 0.0385
H13 Hospitalization. . . . . . ... ... ...... 0.398 1.179 0.088 180.83 0.0000
H14 Discharges . . . . .. ... .......... 0.727 0.244 0.045 29.79 0.0000
Hi18 Cancer . .. .. ... ... .......... 0.167 0.377 0.065 33.45 ©0.0000
H19 Heart disease,etc. . ... ... ........ 0.730 0.480 0.060 64.87 0.0000
H20 Accidents,etc. . . ... ... ......... 0.281 0.268 0.055 24.11 0.0000
H22 Good health . . . . . ... ... ... ..... 0.337 0.220 0.125 3.12 . 0.0819
H23 Fairhealth. . . . .. ... ... ........ 0.285 0.317 0.121 6.84 0.0110
H24 Poorhealth . . .. ... ... ......... 0.245 0.322 0.149 4.65 0.0345
H28 Beddays . ................... 1.911 0.190 0.025 58.00 0.0000
130 Income . ......... ... ... ... 9.588 0.148 0.045 10.53 0.0018
131 Partialcoverage1................ 0.061 -0.182 0.112 2.66 0.1077
132 Partialcoverage2. .. ............. 0.105 —0.308 0.116 712 0.0095
136 Medicare coverageonly .. .......... 0.090 -0.170 0.105 2.64 0.1089
139 Other public and private coverage . . . . . . . 0.012 —0.567 0.286 3.94 0.0512
G43 SouthRegion . . . .. ... .......... 0.348 0.099 0.070 2.01 0.1610
G44 WestRegion . . .. .............. 0.210 0.144 0.088 2.70 0.1047
G46 Nonmetropolitan urbanarea . . . . . ... .. 0.147 -0.232 0.097 5.75 0.0193
G47 Nonurbanarea . . ... ... ......... 0.191 -0.196 0.089 4.89 0.0304
Intercept = 3.810 Mean of dependent variable = 7.072
Number of observations = 839 Probability = 0.0000
Muitiple correlation coefficient squared (A%) = 0.720 68 denominator degrees of freedom

F = 167.77 with 25 degrees of freedom

NOTES: Older families are families with member(s) 65 years of age or over. A probability of 0.0020 was needed for statistical significance at the 0.05 level using an
F-test analogous to a multiple +test (see Appendix ).
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Table Il

SURREGR regression for total family charges for heatlth care for younger, lower income multiple-person families: preferred mode!

Standard error

Regression of regression
Independent variable Mean coefficient coefficient F-value Probability
D2 Head-spousechange . . . ........... 0.041 0.355 0.194 3.34 0.0721
D5 Familysize . .................. 1.252 0.151 0.081 3.44 0.0680
D9 Blackrace . . . .. .. ... it 0.214 -0.130 0.078 2.78 0.0998
D12 Educationofhead. . . .. .. ... ... ... 10.762 0.018 0.011 2.74 0.1022
H13 Hospitalization. . . . ... ... ........ 0.337 1.099 0.100 120.96 0.0000
H14 Discharges .. ... .. ... ... .. .... 0.604 0.280 0.041 47.04 0.0000
HI7Bith . ............ ... ........ 0.063 -0.256 0.088 8.42 0.0050
Hi8 Cancer . .... ... ... 0.076 0.377 0.109 12.07 0.0009
H19 Heartdisease,etc. . .............. 0.248 0.152 0.054 7.98 0.0062
H20 Accidents,etc. . ... ............. 0.470 0.171 0.058 8.76 0.0042
H23 Fairhealth. . . . ... ... .......... 0.262 0.225 0.080 7.91 0.0064
H24 Poorhealth . ... ............... 0.134 0.334 0.104 10.30 0.0020
H27 Maijor limitation . . . .. ... ... ... ... 0.151 0.262 0.070 14.18 0.0003
H28 Beddays . ................... 2.282 0.126 0.025 26.47 0.0000
H29 Work-lossdays . . ... ............ 1.100 0.061 0.023 7.056 0.0088
130 Income . ........ .. ... ... 9.049 0.042 0.058 0.52 0.4720
131 Partialcoverage1. . ... ........... 0.237 —-0.176 0.074 5.66 0.0201
132 Partialcoverage2. ............... 0.139 —-0.183 0.098 3.51 0.0651
133 Nocoverage . ................. 0.085 —0.565 0.123 21.14 0.0000
138 Medicare and private coverage . . . . . .. .. 0.003 —-1.101 0.786 1.96 0.1656
{40 Other public coverageonly . . . .. ... ... 0.007 ~0.665 0.773 0.74 0.3940
{41 Coverage source unknown . . .. ....... 0.269 —-0.189 0.073 6.81 0.0111
G43 SouthRegion . . . .. ............. 0.327 —0.241 0.055 18.93 0.0000

Intercept = 5.023

Number of observations = 1,012

Multiple correlation coefficient squared (R%) = 0.595
F = 87.68 with 23 degrees of freedom

Mean of dependent variable = 6.684
Probability = 0.0000
69 denominator degrees of freedom

NOTES: Younger, lower income families are families with no member 65 years of age or over and with incomes below 200 percent of the poverty level. A probability of

0.0022 was needed for statistical significance at the 0.05 level using an F-test analogous to a muttiple #test (see Appendix ).
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Table IV
SURREGR regression for total family charges for health care for younger, better off multiple-person families: preferred model

Standard error

Regression of regression

Independent variable Mean coefficient coefficient F-value Probability
D1 Headonly .................... 0.143 -0.210 0.081 6.70 0.0117
D4 Children . .. ... ... .. ... . ..., 0.594 0.199 0.057 12.33 0.0008
D5 Familysize . .. ................ 1.136 0.120 0.066 3.30 0.0737
D6 Ageofthead................... 42.045 0.008 0.002 27.60 0.0000
D8 Female familyhead . . . . ... ... .. ... 0.132 0.133 0.079 2.79 0.0992
D9 Blackrace . . . .. ... ... ... ... 0.064 -0.366 0.083 19.52 0.0000
D10 “Other"race . . . . . . ... ... . ... ... 0.153 -0.208 0.140 2.20 0.1429
D12 Educationofhead. . . .. .. ... ...... 12.656 0.026 0.007 15.55 0.0002
H13 Hospitalization. . . . .. ... ... ...... 0.268 1.018 0.055 338.77 0.0000
Hi4 Discharges . ... ... ............ 0.423 0.272 0.025 119.90 0.0000
H15 Institutionalization . . . . . . .. ... ... .. 0.001 —-0.698 0.405 2.97 0.0893
H18 Cancer . .................... 0.082 0.157 0.055 8.04 0.0060
H19 Heart disease, etc. . . . . ... ... ... .. 0.267 0.179 0.036 24.96 0.0000
H20 Accidents,etc. . . .. .. ... ........ 0.433 0.227 0.031 52.21 0.0000
H22 Good health . . . ... ... .. ........ 0.467 0.094 0.035 7.23 0.0090
H23 Fairhealth. . . . . ... ............ 0.136 0.224 0.041 29.53 0.0000
H24 Poorhealth ... ... ............. 0.054 0.419 0.080 27.55 0.0000
H25 Unknown healthstatus . . . .. ... .. ... 0.000 1.512 0111 186.40 0.0000
H27 Major limitation . . . ... ... .. ... ... 0.079 0.116 0.072 2.59 0.1120
H28 Beddays . ... ................ 1.959 0.112 0.018 37.06 0.0000
H29 Work-lossdays . . . ... ........... 1.389 0.072 0.015 23.40 0.0000
180 Income . ............ .. ... 10.261 0.264 0.038 49.12 0.0000
131 Partialcoverage 1. ............... 0.141 -0.123 0.057 4.56 0.0362
132 Partialcoverage2. . .............. 0.057 -0.285 0.069 17.08 0.0001
133 Nocoverage . ................. 0.020 -0.294 0.128 5.28 0.0247
136 Medicare coverageonly . . ... ....... 0.003 -0.786 0.530 2.20 0.1426
140 Other public coverageonly . . . .. ... ... 0.004 —0.403 0.301 1.79 0.1855
141 Coverage source unknown . . . . . ... ... 0.075 -0.184 0.088 4.40 0.0396
Gd44 WestRegion . . ... ... ... ........ 0.192 0.135 0.638 12.66 0.0007
G45 Metropolitansuburb . . . . ... .o Lo 0.446 0.092 0.031 8.77 0.0042
G47 Nonurbanarea . . ... ... ......... 0.163 -0.079 0.036 4.87 0.0306
Intercept = 2.209 Mean of dependent variable = 6.794
Number of observations = 2,882 Probability = 0.0000
Multiple correlation coefficient squared (A% = 0.569 69 denominator degrees of freedom

F = 301.90 with 31 degrees of freedom

NOTES: Younger, better off families are families with no member 65 years of age or over and incomes 200 percent of the poverty level or higher. A probabiiity of
0.0016 was needed for statistical significance at the 0.05 level using an F-test analogous to a multiple +test (see Appendix I).
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SURREGR regression for total family charges for health care for older multiple-person families: full model

Table V

Standard error

Regression of regression
independent variable Mean coefficient coefficient F-value Probability
D1 Headonly . . .................. 0.254 -0.127 0.100 1.62 0.2073
D2 Head-spousechange . .. ........... 0.038 0.271 0.206 1.73 0.1926
D3 Otherchange . .. ............... 0.106 0.244 0.102 5.67 0.0200
D4 Chidren . . . . ... ... o L. 0.110 0.150 0.130 1.33 0.2534
D5 Familysize .. ................. 0.866 0.077 0.138 0.31 0.5791
D6 Ageofhead . . ... .............. 68.022 0.003 0.003 0.98 0.3250
D7 Almembers65+ . ............... 0.386 —-0.023 0.080 0.08 0.7769
D8 Femalefamilyhead . . . ... .. ... .... 0.219 0.017 0.123 0.02 0.8819
D9 Blackrace . . . . ... .. ... oL 0.090 -~0.336 0.175 3.68 0.0594
D10 Other nonwhiterace . ... .......... 0.020 -0.044 0.179 0.06 0.8026
Di1 Hispanic . . . . ... ... ... ... 0.035 0.175 0.122 2.08 0.1539
D12 Educationofhead. . . . ... ... ... ... 9.850 0.020 0.008 5.68 0.0200
H13 Hospitalization. . . . .. . ... ... .. ... 0.398 1.166 0.090 167.97 0.0000
H14 Discharges . . ... ... ... .. ...... 0.727 0.249 0.046 29.55 0.0000
H15 Institutionalization . . . . . ... ... ... .. 0.019 0.156 0.253 0.38 0.5388
Hi6 Death . .. ... ... ... ....... .. 0.049 0.002 1 0.00 0.9895
H17 Birth . . . . ... ... o o oo o 0.002 -0.120 0.220 0.30 0.5853
H18 Cancer . .. .. ................ 0.167 0.382 0.065 35.08 0.0000
H19 Heartdisease,etc. .. ............. 0.730 0.444 0.087 25.86 0.0000
H20 Accidents,etc. . . ... . ... ........ 0.281 0.266 0.060 19.70 0.0000
H21 Otherilinessesonly . . . . ... ........ 0.170 —0.047 0.117 0.16 0.6949
H22 Goodhealth . . . . . ... ... ........ 0.337 0.233 0.133 3.08 0.0838
H23 Fairhealth. . . .. ... ... ......... 0.285 0.351 0.142 6.13 0.0158
H24 Poorhealth . . ... ... ... ......... 0.245 0.366 0.177 4.29 0.0422
H26 Secondary limitation . . ... ... ... ... 0.081 0.035 0.097 0.13 0.7246
H27 Major limitation . . . .. ... ... ... 0.538 —0.068 0.085 0.64 0.4252
H28 Beddays ... ................. 1.911 0.192 0.025 57.97 0.0000
130 Income .. ... ... ... 8.588 0.131 0.047 7.81 0.0068
I31 Partialcoverage 1. . . ... .......... 0.061 -0.195 0.115 2.89 0.0936
132 Partiaicoverage2. . .............. 0.105 -0.335 0.109 9.40 0.0031
133 Nocoverage . ................. 0.007 -0.367 0.387 0.90 0.3449
134 Privatecoverageonly . . . ... ........ 0.030 0.023 0.160 0.02 0.8885
135 Medicaid coverageonly . . . .. ... ..... 0.004 0.011 T 0.00 0.9475
136 Medicare coverageonly . . ... ... . ... 0.090 -0.188 0.108 3.03 0.0862
137 Medicare and other public coverage . . . . . . 0.061 -0.046 0.115 0.16 0.6924
139 Other public and private coverage . . ... .. 0.012 -0.584 0.300 3.78 0.0561
141 Coverage source unknown . . . . . ... ... 0.031 -0.118 0.235 0.25 0.6164
G42 North Central Region . . . . ... ... .... 0.234 0.075 0.096 0.61 0.4379
G43 SouthRegion . . . ... ... ......... 0.348 0.146 0.084 3.02 0.0866
Gd44 WestRegion . . . . ... ... ... ..... 0.210 0.173 0.106 2.70 0.1048
G45 Metropolitansuburb . . . . . . .. ... L. 0.362 0.051 0.069 0.54 0.4631
G46 Nonmetropolitan urbanarea . . ... ... .. 0.147 -0.190 0.109 3.06 0.0847
G47 Nonutbanarea . . ............... 0.191 -0.161 0.109 2.20 0.1422

Intercept = 3.642

Number of observations - 839

Multiple correlation coefticient squared (5°%) = 0.723
F = 185.52 with 43 degrees of freedom

Mean of dependent variable = 7.072
Probability = 0.0000
68 denominator degrees of freedom

1 Standard error of regression not stated because F-statistic had a value of zero after rounding.
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Table VI
SURREGR regression for total family charges for health care for younger, lower income multiple-person families: full model

Standard error

Regression of regression

Independent variable Mean coefficient coefficient F-value Probability
D1 Headonly . ................... 0.458 -0.171 0.164 1.09 0.2999
D2 Head-spousechange . . ... ......... 0.041 0.259 0.190 1.85 0.1786
D3 Otherchange . . ... ............. 0.199 0.013 0.092 0.02 0.8937
D4 Chidren . . . ... .. ... ... ... ... 0.820 0.125 0.103 1.48 0.2275
D5 Familysize ... ................ 1.252 0.087 0.089 0.95 0.3332
D6 Ageofhead ... ................ 37.484 0.005 0.003 219 0.1439
D8 Female familyhead . . .. .. ... ... ... 0.466 0.142 0.149 0.91 0.3429
D9 Blackrace. . . . ... . ... ......... 0.214 -0.105 0.090 1.37 0.2455
D10 Other nonwhiterace . .. ... ... ... .. 0.021 -0.044 0.254 0.03 0.8544
Di1 Hispanic . . . .. ... ... .. ........ 0.116 0.050 0.107 0.22 0.6414
D12 Educationofhead. . . . . ... ... .. ... 10.762 0.021 0.012 3.20 0.0780
H13 Hospitafization. . . . . .. ... ... ..... 0.337 1.082 0.102 113.60 0.0000
H14 Discharges . . . . . ... ... ........ 0.604 0.288 0.041 48.90 0.0000
H15 Institutionalization . . . . .. ... ....... 0.006 -0.162 0.318 0.26 0.6092
Hi6 Death . .. ... ... .............. 0.009 —0.091 0.194 0.22 0.6414
Hi7Bith . . ..... .. .. ............. 0.063 -0.243 0.123 3.88 0.0530
Hi18 Cancer . ... ... ... ........... 0.076 0.408 0.126 10.44 0.0019
H19 Heartdisease,etc. . ... .. .. ... .. .. 0.248 0.211 0.081 6.76 0.0114
H20 Accidents,etc. . . .. ... .......... 0.470 0.284 0.088 10.40 0.0019
H21 Otherillnessesonly . . . .. ... ... .... 0.361 0.159 0.106 2.25 0.1386
H22 Goodhealth . . . ... ... .......... 0.377 0.058 0.065 0.80 0.3737
H23 Fairheaith. . . . . ... ... ......... 0.262 0.249 0.091 7.43 0.0081
H24 Poorhealth . . . . ... ... ......... 0.134 0.347 0.123 7.93 0.0063
H26 Secondary limitation . . ... ......... 0.092 0.045 0.106 0.18 0.6743
H27 Major limitation . . . ... ... ........ 0.151 0.243 0.083 8.53 0.0047
H28 Beddays . . .................. 2.282 0.126 0.024 26.59 0.0000
H29 Work-lossdays . . ... ............ 1.100 0.066 0.023 8.11 0.0058
130 Income . .... ... .. ......... .. 9.049 0.048 0.067 0.51 0.4787
131 Partialcoveraget. .. ... .......... 0.237 -0.192 0.079 5.90 0.0177
132 Partialcoverage2. . ... ... ........ 0.139 -0.232 0.098 5.56 0.0212
133 Nocoverage . ................. 0.085 —0.590 0.121 23.59 0.0000
I35 Medicaid coverageonly . . . .. ... ... .. 0.172 0.080 0.111 0.66 0.4193
136 Medicare coverageonly . . ... ....... 0.013 0.415 0.214 3.77 0.0564
137 Medicare and other public coverage . . . . . . 0.001 —-0.183 0.203 0.81 0.3699
138 Medicare and private coverage . . . . . .. .. 0.003 -1.071 0.796 1.81 0.1828
139 Other public and private coverage . . . .. .. 0.226 0.087 0.069 1.57 0.2143
140 Other public coverageonly . . . ... .. ... 0.007 —-0.592 0.758 0.61 0.4390
141 Coverage source unknown . . . .. ... ... 0.269 -0.110 0.085 1.66 0.2025
G42 North Central Region . . . . ... ... .... 0.230 —~0.059 0.074 0.63 0.4313
G43 SouthRegion . . . . .. ... ......... 0.327 -0.244 0.064 14.53 0.0003
G44 WestRegion . . . ... ............ 0.227 0.003 t 0.00 0.9738
G45 Metropolitansuburb . . . . . . . ... ... .. 0.318 0.059 0.072 0.67 0.4171
G46 Nonmetropolitan urbanarea . . ... ... .. 0.137 0.025 0.083 0.09 0.7621
G47 Nonurbanarea . ... ............. 0.182 0.052 0.102 0.26 0.6119
Intercept = 4.504 Mean of dependent variable = 6.684
Number of observations = 1,012 Probability = 0.0000
Muiltiple correlation coefficient squared (A% = 0.600 69 denominator degrees of freedom

F = 205.29 with 44 degrees of freedom
1 Standard error of regression not stated because F-statistic had a value of zero after rounding.
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Table Vit

SURREGR regression for total family charges for health care for younger, better off multiple-person families: full model

Standard error

Regression of regression
Independent variable Mean coefficient coefficient F-value Probability
D1 Headonly . ................... 0.143 -0.224 0.085 6.92 0.0105
D2 Head-spousechange . .. ... ........ 0.020 —0.090 0.114 0.62 0.4335
D3 Otherchange .. ... ............. 0.168 -0.048 0.056 0.74 0.3916
D4 Children . . . . . ... ... L. 0.594 0.201 0.057 12.42 0.0008
D5 Familysize ................... 1.136 0.123 0.069 3.19 0.0784
D6 Ageofhead................... 42.045 0.008 0.002 24.35 0.0000
D8 Femalefamilyhead . . .. ... .. ... ... 0.132 0.143 0.083 2.96 0.0899
D9 Blackrace. . ... .. ... ... ....... 0.064 -0.379 0.082 21.30 0.0000
D10 Other nonwhiterace . . . ... ........ 0.015 -0.215 0.142 2.29 0.1348
DifHispanic..................... 0.048 —-0.087 0.078 1.20 0.2762
D12 Educationofhead. . . . . . ... ... . ... 12.657 0.025 0.007 13.48 0.0005
H13 Hospitalization. . . . . .. ... .. .. .. .. 0.268 1.010 0.056 325.98 0.0000
H14 Discharges . .. ... ... ... .. ..... 0.423 0.287 0.029 97.01 0.0000
H15 Institutionalization . . . . . ... .. ... ... 0.001 -0.677 0.375 3.26 0.0752
Hi6 Death . ..................... 0.006 0.001 1 0.00 1.0000
Hi7 Bith . . .. ... ... ............. 0.037 —0.045 0.096 0.22 0.6374
Hi8 Cancer . .................... 0.082 0.151 0.056 7.30 0.0087
H19 Heart disease,ete. . ... ... ... ..... 0.267 0.170 0.045 14.10 0.0004
H20 Accidents,etc. . .. ... ... ... ...... 0.433 0.219 0.047 21.80 0.0000
H21 Otherillnessesonly . . . . . ... ... .... 0.380 -0.011 0.064 0.03 0.8567
H22 Goodhealth . . . . ... ... ......... 0.467 0.096 0.035 7.60 0.0075
H23 Fairhealth. . . .. ... ... ......... 0.136 0.228 0.042 20.84 0.0000
H24 Poorhealth . ... ... ... ......... 0.054 0.421 0.081 27.08 0.0000
H25 Unknown healthstatus . . . . ... ... ... 0.001 1.486 0.123 145.68 0.0000
H26 Secondary limitaton . .. .. .. ....... 0.047 —0.028 0.073 0.16 0.6909
H27 Major limitation . . . .. ... ... ...... 0.079 0.108 0.075 2.08 0.1535
H28 Beddays ... ................. 1.959 0.111 0.018 37.31 0.0000
H29 Work-lossdays ... ... ........... 1.389 0.071 0.015 2213 0.0000
130 Income . .................... 10.260 0.264 0.038 49.17 0.0000
131 Partialcoverage 1. ... ............ 0.141 —-0.111 0.058 3.61 0.0615
132 Partialcoverage2. . . ... .......... 0.057 —0.268 0.075 12.66 0.0007
133 Nocoverage . ................. 0.020 -0.279 0.132 4.45 0.0384
135 Medicaid coverageonly . . . . ... ... ... 0.005 0.058 0.183 0.10 0.7508
136 Medicare coverageonly . . ... ....... 0.003 -0.781 0.543 2.07 0.1546
137 Medicare and other public coverage . . . . . . <0.001 -0.022 0.064 0.12 0.7304
138 Medicare and private coverage . . . . ... .. 0.002 —-0.332 0.250 1.76 0.1893
139 Other public and private coverage . . ... .. 0.135 0.052 0.051 1.02 0.3156
140 Other public coverageonly . . . . . ... ... 0.004 -0.389 0.307 161 0.2089
141 Coverage source unknown . . . . . ... ... 0.075 -0.184 0.089 4.28 0.0424
G42 North Central Region . . . . ... ....... 0.283 0.038 0.042 0.80 0.3750
G43 South Region . . . . .............. 0.298 0.000 + 0.00 1.0000
G44 WestRegion . . . ... ............ 0.192 0.150 0.043 12.14 0.0009
G45 Metropolitansuburb . . . . . ... .. ... .. 0.446 0.066 0.038 3.09 0.0832
G46 Nonmetropolitan urbanarea . ... ... ... 0.129 —-0.067 0.052 1.65 0.2032
G47 Nonurbanarea . ... ............. 0.163 -0.115 0.044 6.84 0.0110

Intercept =2.263

Number of observations =2,882

Muttiple correlation coefficient squared (R%) =0.570
F =579.95 with 45 degrees of freedom

1 Standard error of regression not stated because F-statistic had a value of zero after rounding.

Mean of dependent variable =6.794
Probability =0.0000
69 denominator degrees of freedom
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Appendix i
Technical Notes on Survey and
Nonregression Methods

Survey Background

The National Medical Care Utilization and Expendi-
ture Survey (NMCUES) was a panel survey designed
to collect data about the U.S. civilian noninstitutionalized
population in 1980. During the course of the survey,
information was obtained on health, access to and use
of medical services, associated charges and sources of
payment, and health insurance coverage. Information
was collected in such a way that data can be provided
at the family level as well as for individuals. The survey
contained both a household sample and a Medicaid case
sample. This report is based on the household sample.
NMCUES was cosponsored by the National Center for
Health Statistics and the Health Care Financing Adminis-
tration. Data collection was provided under contract by
the Research Triangle Institute and its subcontractors,
National Opinion Research Center and SysteMetrics, Inc.

The basic survey plan for NMCUES drew heavily
on two surveys, the National Health Interview Survey
(NHIS), conducted annually by the National Center for
Health Statistics, and the National Medical Care Expendi-
ture Survey (NMCES), cosponsored by the National Cen-
ter for Health Services Research and the National Center
for Health Statistics.

NHIS is a continuing, multipurpose, cross-sectional
survey first conducted in 1957. The main purpose of
NHIS is to collect information on illness, disability,
and the use of medical care. Although some information
on medical expenditures and insurance payments has
been collected in NHIS, the cross-sectional nature of
the survey design is not well suited for providing annual
data on expenditures and payments.

NMCES was a panel survey in which a sample of
households was interviewed six times over an 18-month
period in 1977 and 1978. NMCES was specifically de-
signed to provide comprehensive data on how health
services were used and paid for in the United States
in 1977.

NMCUES is similar to NMCES in survey design
and questionnaire wording, so analysis of some of the
changes during the period 1977-80 is possible. Both
NMCUES and NMCES used question wording that was
similar to NHIS in areas common to the three surveys.
Together, NMCES and NMCUES provide extensive in-
formation on illness, disability, use of medical care,

52

costs of medical care, sources of payment for medical
care, and health insurance coverage at two points in
time.

Sample Design

The NMCUES sample of housing units and group
quarters, hereafter jointly referred to as dwelling units,
is a concatenation of two independently selected national
samples, one provided by the Research Triangle Institute
and the other by the National Opinion Research Center.
The sample designs used by these two organizations
are similar with respect to principal design features;
both can be characterized as stratified, four-stage area
probability designs. The principal differences between
the two designs are the type of stratification variables
and the specific definitions of sampling units at each
stage. The salient design features of the two sample
surveys are summarized in the following sections.

The target population for NMCUES consisted of
all persons who were members of the U.S. civilian nonin-
stitutionalized population at any time from January 1,
1980, through December 31, 1980. All persons living
in a sample dwelling unit at the time of the first interview
contact became part of the national sample. Unmarried
students 17-22 years of age who lived away from home
were included in the sample when a parent or guardian
was included in the sample. In addition, persons who
died or were institutionalized between January 1 and
the date of the first interview were included in the sample
if they were related to persons living in the sampled
dwelling units. All of these persons were considered
“key” persons, and data were collected for them for
the full 12 months of 1980 or for the proportion of
time that they were part of the U.S. civilian nonin-
stitutionalized population. In addition, babies born to
key persons were considered key persons, and data were
collected for them from the time of birth. Relatives
from outside the original population (that is, in-
stitutionalized, in the Armed Forces, or outside the
United States between January 1 and the first interview)
who moved in with key persons after the first interview
were also considered key persons, and data were col-
lected for them from the time they joined the key person.
Relatives who moved in with key persons after the first



interview but were part of the civilian noninstitutionalized
population on January 1, 1980, were classified as “non-
key” persons. Data were collected for nonkey persons
for the time that they lived with a key person but,
because they had a chance of selection in the initial
sample, their data are not used for general person-level
analysis. However, data for nonkey persons are used
in family analysis because nonkey persons contributed
to the family’s utilization of and expenditures for health
care during the time they were part of the family.

Persons included in the sample were grouped into
“reporting units” for data collection purposes. Reporting
units were defined as all persons related to each other
by blood, marriage, adoption, or foster care status and
living in the same dwelling unit. The combined
NMCUES sample consisted of 7,244 eligible reporting
units, of which 6,599 agreed to participate in the survey.
In total, data were obtained on 17,123 key persons.
The Research Triangle Institute sample yielded 8,326
key persons, and the National Opinion Research Center
sample yielded 8,797.

Research Triangle Institute Sample Design

A primary sampling unit (PSU) is defined as a
county, a group of contiguous counties, or parts of coun-
ties with a combined minimum 1970 population size
of 20,000. A total of 1,686 disjoint PSU’s exhaust the
land area of the 50 States and Washington, D.C. The
PSU’s are classified as one of two types. The 16 largest
standard metropolitan statistical areas (SMSA’s) are des-
ignated as self-representing PSU’s, and the remaining
1,670 PSU’s in the primary sampling frame are desig-
nated as non-self-representing PSU’s.

PSU’s are grouped into strata whose members tend
to be relatively alike within strata and relatively unlike
between strata. PSU’s derived from the 16 largest
SMSA’s had sufficient population in 1970 to be treated
as primary strata. The 1,659 non-self-representing PSU’s
from the continental United States were stratified into
59 primary strata with approximately equal populations.
Each of these primary strata had a 1970 population of
about 3% million. One supplementary primary stratum
of 11 PSU’s, with a 1970 population of about 1 million,
was added to the Research Triangle Institute primary
frame to include Alaska and Hawaii.

The total first-stage sample for Research Triangle
Institute consisted of 59 PSU’s, of which 16 were self-
representing PSU’s. The non-self-representing PSU’s
were obtained by selecting one PSU from each of the
43 non-self-representing primary strata. These PSU’s
were selected with probability proportional to 1970 popu-
lation size.

In each of the 59 sample PSU’s, the entire PSU
was divided into smaller disjoint area units called second-
ary sampling units (SSU’s). Each SSU consisted of one
or more enumeration districts or block groups defined
by the 1970 census. Within each PSU, SSU’s were

ordered and then partitioned to form secondary strata
of approximately equal size. Two secondary strata were
formed in the non-seif-representing PSU drawn from
Alaska and Hawaii, and four secondary strata were
formed in each of the remaining 42 non-self-representing
PSU’s. Thus, the non-self-representing PSU’s were par-
titioned into a total of 170 secondary strata. In a similar
manner, the 16 self-representing PSU’s were partitioned
into 144 secondary strata.

In the second stage of selection, one SSU was
selected from each of the 144 secondary strata covering
the self-representing PSU’s, and two SSU’s were selected
from each of the remaining secondary strata. All second-
stage sampling was with replacement and with probability
proportional to the SSU’s total noninstitutionalized popu-
lation. The total number of sample SSU’s was 2 X 170 +
144 = 484.

For the third stage of selection, each SSU was first
divided into smaller disjoint geographic areas, and one
area within the SSU was selected with probability propor-
tional to the total number of housing units in 1970.
Next, one or more disjoint segments of at least 60 housing
units were formed in the selected area. One segment
was selected from each SSU with probability proportional
to the segment housing unit count. In response to the
sponsoring agencies’ request that the expected household
sample size be reduced, a systematic sample of one-sixth
of the segments was deleted from the sample. Thus,
the total third-stage sample was reduced to 404 segments.

For the fourth stage of selection, all of the dwelling
units within the segment were listed, and a systematic
sample of dwelling units was selected. The procedures
used to determine the sampling rate for segments guaran-
teed that all dwelling units had an approximately equal
overall probability of selection. All of the reporting units
within the selected dwelling units were included in the
sample.

National Opinion Research Center Sample Design

The land area of the 50 States and Washington,
D.C., was also divided into disjoint PSU’s for the Na-
tional Opinion Research Center sample design. A PSU
consisted of SMSA’s, parts of SMSA’s, counties, parts
of counties, or independent cities. Grouping of counties
into a single PSU occurred when individual counties
had a 1970 population of less than 10,000. The PSU’s
were classified into two groups according to metropolitan
status—SMSA or not SMSA. These two groups were
individually ordered and then partitioned into zones with
a 1970 census population size of approximately 1 million.

A single PSU was selected within each zone with
a probability proportional to its 1970 population. It
should be noted that this procedure allowed a PSU to
be selected more than one time. For instance, an SMSA
primary sampling unit with a population of 3 million
could be selected as many as four times. The full general-
purpose sample contained 204 PSU’s. These 204 PSU’s
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were systematically allocated to four subsamples of 51
PSU’s. The final set of 76 sample PSU’s was chosen
by randomly selecting two complete subsamples of 51
PSU’s. One subsample was included in its entirety, and
25 of the PSU’s in the other subsample were selected
systematically for inclusion in NMCUES.

For the second stage, each PSU selected in the first
stage was partitioned into a disjoint set of SSU’s defined
by block groups, enumeration districts, or a combination
of the two types of census units. Within each sample
PSU, the SSU’s were ordered and then partitioned into
18 zones such that each zone contained approximately
the same number of households. One SSU had the oppor-
tunity to be selected more than once, as was the case
in the PSU selection. If a PSU had been hit more than
once in the first stage, the second-stage selection process
was repeated as many times as there were first-stage
hits. The 405 SSU’s were identified by selecting 5 SSU’s
from each of the 51 PSU’s in the subsample that was
included in its entirety and 6 SSU’s from each of the
25 PSU’s in the group for which only one-half of the
PSU’s were included.

The SSU’s selected in the second stage were then
subdivided into area segments with a minimum size
of 100 housing units each. One segment was then selected
with probability proportional to the estimated number
of housing units. The final-stage sample, in which a
selection of housing units was made, was essentially
the same as that used by the Research Triangle Institute.

Collection of Data

Field operations for NMCUES were performed by the
Research Triangle Institute and the National Opinion Re-
search Center under specifications established by the
sponsoring agencies. Persons in the sample dwelling units
were interviewed at approximately 3-month intervals be-
ginning in February 1980 and ending in March 1981. The
core questionnaire was administered during each of the
five rounds of interviews to collect data on health, health
care, health care charges, sources of payment, and health
insurance coverage. A summary of responses was used to
update information reported in previous rounds. Supple-
ments to the core questionnaire were used during the first,
third, and fifth rounds of interviews to collect data that
were not expected to change during the year or that were
needed only once. Approximately 80 percent of the third
and fourth rounds of interviews were conducted by tele-
phone; all remaining interviews were conducted in per-
son. The respondent for the interview was required to be a
household member 17 years of age or older. A proxy re-
spondent not residing in the household was permitted
only if all eligible household members were unable to re-
spond because of health, language, or mental condition.
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Imputation

Nonresponse in panel surveys such as NMCUES
occurs when sample individuals refuse to participate in
the survey (total nonresponse), when initially partici-
pating individuals drop out of the survey (attrition nonre-
sponse), or when data for specific items on the question-
naire are not collected (item nonresponse). In general,
response rates for NMCUES were excellent. Approxi-
mately 90 percent of the sample reporting units agreed
to participate in the survey, and approximately 94 percent
of the individuals in the participating reporting units
supplied complete annual information. Even though the
overall response rates are quite high for NMCUES, the
estimates of means and proportions may be biased if
nonrespondents have different health care experiences
than respondents or if there is a substantial response
rate differential across subgroups of the target population.
Furthermore, totals will tend to be underestimated unless
allowance is made for the loss of data because of
nonresponse.

Two methods commonly used to compensate for
survey nonresponse are data imputation and the adjust-
ment of sampling weights. For NMCUES, imputation
was used to compensate for attrition and item nonre-
sponse, and weight adjustment was used to compensate
for total nonresponse. The calculation of the weight
adjustment factors is discussed in the section on sam-
pling weights.

A specialized form of the sequential hot-deck imputa-
tion method was used for attrition imputation. First,
each sample person with incomplete annual data (recip-
ient) was linked to a sample person with similar demo-
graphic and socioeconomic characteristics who had com-
plete annual data (donor). Second, the time periods for
which the recipient had missing data were divided into
two categories, imputed eligible days and imputed ineli-
gible days. Imputed eligible days were those days for
which the donor was eligible (that is, in scope), and
imputed ineligible days were those days for which the
donor was ineligible (that is, out of scope). For the
recipient’s imputed eligible days, the donor’s medical
care experiences (such as medical provider visits, dental
visits, or hospital stays) were imputed into the recipient’s
record. Finally, the results of the attrition imputation
were used to make the final determination of a person’s
respondent status. If more than two-thirds of the person’s
total eligible days (both reported and imputed) were
imputed, then the person was considered to be a total
nonrespondent, and all data for the person were removed
from the analytic data file.

The data collection methodology and field quality
control procedures for NMCUES were designed so that
the data would be as accurate and complete as possible
subject to budget considerations. However, individuals



cannot report data that are unknown to them, or they
may choose not to report the data even if known. This
latter situation is especially true for data relating to ex-
penditures, income, and other sensitive topics. Because
of the size and complexity of the NMCUES data base,
it was not feasible, from the standpoint of cost, to replace
all missing data for all data items. The 12-month data
files, for example, contain approximately 1,400 data
items per person. With this in mind, the NMCUES
approach was to designate a subset of the total items
on the data base for imputation of the missing data.
Thus, for 5 percent of the NMCUES data items, the
responses were edited and missing data imputed by a
combination of logic and hot-deck procedures to produce
revised variables for use in analysis. Items for which
imputations were made cover the following data areas:

*  Visitcharges.

*  Source of payment codes and amounts.
*  Annual disability days.

¢ Health insurance premium amount.

* Length of hospital stay.

» Total weeks worked in 1980.

*  Average hours worked per week.

*  Educational level.

* Hispanic ethnicity.

* Income.

« Ageand birth date.
¢ Race.

* Sex.

*  Health insurance coverage.
*  Visitdates.

These items were selected as the most important variables
for statistical analyses.

Construction of Longitudinal Families

At the time of the initial interview, a group of persons
sharing a common housing unit was designated a family
if they were related to each other by blood, marriage,
adoption, or a formal foster care relationship. An unmar-
ried student 17-22 years of age living away from home
was also considered a part of the family, even though
his or her residence was in a different location. When,
on subsequent interviews, this initial sampled social unit
was found to have had changes in membership, it became
necessary to find a decision rule (or set of decision
rules) for deciding when a family continued, when it
ended, and when a new family began.

The decision rule chosen was initially referred to
as a principal-predecessor-principal-successor rule
(Dicker and Casady, 1982; Whitmore, Cox, and Folsom,
1982; Moser et al., 1983). The term came from the

understanding that, at any given point in time, a family
may have several predecessor families from which its
members came and several successor families into which
its members would go. The decisionmaking problem,
therefore, was to objectively select only one predecessor
family (the principal predecessor) and only one successor
family (the principal successor) as representing the family
through successive stages in time. If no principal succes-
sor family could be found, the initial family had ended.
If no principal predecessor family could be found, the
current family (at the time of the interview) was a new
family. Later discussions in the literature referred to
the above rule under a different name. It came to be
called a “reciprocal, majority population rule” (McMil-
len, 1984; Dicker, 1984) because the principal-predeces-
sor-principal-successor rule came to be understood as
a rule that linked families on the basis of cross-family
majorities. Thus, if two families (as defined above) exist
at different but adjacent points in time, they are the
same family if and only if a majority of the eligible
members of the first family are found in the second
family and a majority of the eligible members of the
second family are also found in the first family. The
reciprocity of the comparison is crucial. A unidirectional
majority—either from the first family to the second fam-
ily or from the second to the first—is not sufficient
for the two families to be defined as the same.

Several aspects of the rule as applied in this survey
need further elaboration. First, the rule was applied to
all families in the longitudinal universe (not only to
those in the initial sample) that had cross-membership
connections with initially sampled families. Second, only
persons eligible over time to be in both families being
compared were counted when calculating cross-family
majorities. For example, persons in family 1 who died
or otherwise left the universe were not eligible for mem-
bership in family 2 and were not counted. Likewise,
persons who entered family 2 from outside the universe
during the interval between interviews, such as a newborn
baby or a soldier returning to civilian status, could not
have been in family 1 (that is, were not eligible for
inclusion in that family) and also were not counted.
Third, the reciprocal majority population rule, as stated
above, links only two families adjacent in time. How-
ever, transitivity between linkages is.implied in the rule.
This means that given three families (families A, B,
and C) existing at three different points in time, if
family A is the same as family B and family B is
the same as family C, then family A is also the same
as family C. A longitudinal family, therefore, is either
one or a series of point-interval families linked by the
reciprocal majority population rule. Fourth, the final
sample of families was limited to initially sampled
families and all other families derived from these families
that had at least one initially sampled person (a key
individual) in them on their beginning date. Thus, the
collection of families examined for family construction
purposes was divided into key families (a family with

55



a key individual), which were in the sample and given
a positive sampling weight, and nonkey families (a family
without a key individual), which were not in the sample
and given a sampling weight of zero. One reason for
not including nonkey families in the sample is that very
little data for them were available. Moreover, assump-
tions were often required to construct these families.
(For more details on this methodology, see Dicker and
Casady, 1982, and Whitmore, Cox, and Folsom, 1982.)

The dynamic sample of longitudinal families derived
from this process tended to have characteristics that are
generally sociologically believed to define the beginning
and ending of families. For example, an even merger
of two individuals through marriage always produced
a new family. Similarly, an even split in a two-person
family as the result of divorce or separation always
ended the family. On the other hand, an uneven split
in a larger family would not necessarily end such a
family. In most cases, the original family continued
as the larger part of the split. For example, if an adult
child left a family of three persons or more to set up
a separate household, in most cases the original family
continued as the same but smaller family. Such an out-
corne appears to be in agreement with the sociological
consensus that the loss of a single family member, other
than the head or spouse, does not usually end the original
family. The majority of uneven splits arise from this
type of situation.

By the same reciprocal majority rule, however, a
separation of husband and wife in a situation where
children remained with one of the spouses in most cases
continued the old family, now reconstituted as a single-
spouse family with children. This result may not appear
to be the sociologically preferred one. However, a more
detailed review of the class of events of which this
is a special case suggests that this result is in line both
with the results based on sampling criteria for other
members of the class and with sociological expectations
of what the result should be for those class members.
For example, given a head-spouse family with children,
the loss of a head or spouse because of death or in-
stitutionalization is rarely thought of sociologically as
an event ending the family. Rather, the social consensus
appears to be that the original family continues, although
in a recognizably changed state. The same may be said
for the sitnation in which a head or spouse enters the
military or goes overseas and is absent from the family
for long periods. The family is not defined as ended
but as continuing with an absent spouse. In this survey,
all of the above events are defined as out-of-scope sam-
pling events that cannot affect the identity of the family
over time. Therefore, families would not end because
of their occurrence. Only when the separating head or
spouse remains within the noninstitutionalized U.S.
population (the universe of inference) does the dilemma
arise from sampling and sociological considerations as
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to whether the original family has ended. This inscope
event, however, is similar in its effect on family function-
ing as the four previously mentioned out-of-scope events.
In all of these situations, the family loses a significant
role player. As a consequence, important family role
obligations go unfulfilled (or only partially fulfilled).
It seemed appropriate, therefore, to treat all of these
events in the same manner (as a functionally equivalent
happening) for the purpose of constucting longitudinal
families. Given the lack of a sociological consensus
for treating the above class of events, the reciprocal
majority population rule produces an appropriate, if not
consensual, decision. When the separating head or spouse
or adult child remains within the universe, the reciprocal
majority population rule must also be applied to find
out if he or she has formed a new family. The decision
will depend on whether the person joins a previously
existing family in the universe and the size of the family
joined.

An uneven merger of two preexisting families also
presents some decisionmaking problems from a sociolog-
ical perspective. Such mergers occur when one or more
related persons join another set of related persons or
when a marriage occurs and one or more of the marriage
partners bring children from a previous marriage (or
another related person) with them. The first type of
situation presents few problems. Most of these cases
involve the entering or reentering of continuing families
by elderly parents, adult children, or other relatives.
Usually these new family members constitute the smaller
of the two merging families. The larger of the two
families entering the merger generally has reciprocal
majority linkages to the newly merged family. (The
smaller family never has.) The two reciprocally linked
families are considered one continuing family. Occasion-
ally, an uneven merger may produce a totally new family
if the merged family cannot be linked to any preexisting
family. The above result appears to be in line with
the general sociological consensus that a family’s identity
is not changed by the addition or return of elderly parents,
adult children, etc. Of course, if the additional family
members come from out of scope (that is, if they are
newborn children, come out of an institution, or return
from the military or from overseas), they do not affect
the identity of the family. These instances probably repre-
sent the majority of uneven mergers. However, there
is less sociological consensus as to what the merged
family represents when an uneven merger results from
a marriage. The reciprocal majority population rule treats
this situation in the same manner as the preceding one.
For situations in which a single spouse enters an already
existing larger family, the result appears appropriate.
Where both spouses bring large families into the mar-
riage, the result may be questionable. However, these
latter situations represent a very small number of cases.



Construction and Use of Family Weights

Initial Family Weights

The target population of the household survey (HHS)
was civilian noninstitutionalized families existing in the
United States at any time during 1980. The universe
of families existing on any specific day during 1980
was potentially different from that existing on any other
day of the year. Conceptually, one could have conducted
a census of the eligible population of the United States
on January 1, 1980. By following this initial universe
of families throughout the year, every unique longitudinal
family unit could be identified and labeled. These lon-
gitudinal family units are defined by a beginning date,
an ending date, and a set of persons who qualify as
eligible (civilian and noninstitutionalized) family mem-
bers. In addition to all family units that can be linked
to the initial January 1 family universe, there are persons
and families who were ineligible on January 1, 1980,
but subsequently returned to the civilian nonin-
stitutionalized population without merging with families
containing individuals who were eligible on January 1.
Such individuals and families were eligible for the sample
but did not have a chance of entering it. Poststratification
weight adjustments partially compensated for this
undercoverage.

The family weights for longitudinal families in the
household sample were developed from the sampling
weights for the initially sampled families, which were
called originating base reporting units (OBRU’s). For
each HHS longitudinal family, the key family members
all belonged to the same OBRU. Hence, the initial family
weight for the j* key HHS longitudinal family was com-
puted as follows:

WF1(j) = [r())/g(D] wol)>

where n(j) is the number of key individuals in family
j on its beginning date, g(j) is the total number of
members of family j on its beginning date, and w,(j)
is the OBRU initial sampling weight for the key members
of family j. Thus, the initial family weight is the OBRU
sampling weight adjusted for person-level multiplicity.
Essentially, this formula means that the sampling weight
of a family beginning on January 1, 1980, is the same
as the household sampling weight, regardless of when
the family ended or family membership changed in the
subsequent 12 months. However, if a family began on
some day after January 1, 1980, the household sampling
weight was adjusted to take into account the fact that
the new family may have had multiple chances of getting
into the sample. However, as previously pointed out,
positive sampling weights were developed only for key
longitudinal families. Further details of the methodology
for HHS longitudinal sampling weights are provided
by Whitmore, Cox, and Folsom (1982).

Adjustment for Undercoverage and Nonresponse

Poststratification adjustment of the initial HHS
family weights to the family counts based on the
March Supplement to the 1980 Current Population Sur-
vey (CPS) was used to reduce the variance of es-
timators and the bias from undercoverage. These
counts, however, were from estimates based on an up-
dating of the 1970 census. Therefore, NMCUES fam-
ily counts and estimates may not agree with family
counts and estimates based on the 1980 census. The
poststratification adjustments and a weighting class ad-
justment were also used to reduce the bias from nonre-
sponse of longitudinal families.

A key HHS longitudinal family was classified as
responding if it satisfied the following three require-
ments:

1. At least one key family member was classified as a
respondent; that is, at least one key family member
responded for at least one-third of his or her eligi-
ble days in the survey.

2. The total number of responding (known eligible)
days during the family’s existence summed over all
family members is at least one-third of the total
number of eligible days during the family’s exist-
ence summed over all members of the family.

3. The family contained no students who were listed
only on the parents’ round 1 secondary reporting
unit roster and for whom no other data collection
instrument was ever received.

This definition of a responding family was felt to be
consistent with the definition of person-level response
and was used to create the HHS family response indi-
cator variable. Only about 0.1 percent of all longitudi-
nal families were declared to be nonresponding be-
cause of condition 3. Imputation of a full year of data
for these students was problematic. Hence, inclusion
of condition 3 in the definition of a responding family
was felt to be cost effective.

The thitial multiplicity-adjusted family weight was
computed for all longitudinal families from the initial
OBRU weight. A poststratification adjustment was
then made for nonresponse of families linked to nonre-
sponding OBRU’s, producing an adjusted weight. A
weighting class adjustment was performed for nonre-
sponding longitudinal families generated by responding
OBRU'’s. This adjusted weight was then truncated to
produce a new family weight. The final adjustment
was a poststratification and smoothing to the March
Current Population Survey family counts to produce
the final HHS longitudinal family weight, FWEIGHT.
An alternative family weight, AWEIGHT, which was
adjusted for each family’s eligible days, was also com-
puted from FWEIGHT to facilitate analytic tabulations.
AWEIGHT, a time-adjusted family weight, is equal to
FWEIGHT times the proportion of 1980 for which the
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family existed. (Computationally, it equals FWEIGHT
times the family’s survey eligibility days divided by
366, the total number of days in 1980.) The time-
adjusted family weights, AWEIGHT, sum to the aver-
age daily number of HHS-eligible longitudinal families
in the United States in 1980.

Estimators

This family weighting scheme produces the adjusted
family weight, FWEIGHT, which can be used directly
for estimation of annual health care utilization and expend-
iture. For example, if Y(j) represents the total expenditure
of the j** HHS longitudinal family for a particular medical
service in 1980, then

2FWEIGHT()Y())

estimates the total expenditure of all civilian nonin-
stitutionalized families in the United States for this medi-
cal service in 1980, where the summation extends over
all longitudinal families in the NMCUES HHS sample.

Rates of utilization and expenditure are, however,
of more interest than population totals. The rates of
annual utilization and expenditure per family for a given
family domain, say domain d, are defined at the popula-
tion level by

R@ =1 £, XA DYGVLE, X(DPEG)],

where j = 1,..., J indexes the population of all key
longitudinal families that ever existed in 1980
(that is, all longitudinal families that had a
chance for selection as key NMCUES
families);

Xj) = 1iffamily jbelongstodomaind,
0 otherwise;

Y(j) = total utilization or expenditure for family j
during the portion of 1980 that family j was
eligible for NMCUES; and

PE(j) = proportion of 1980 that family j was eligible
for NMCUES, or (FAMEND — FAMBEG
+ 1)/366, where FAMEND = family ending
date (days of 1980 numbered 1 through 366)
and FAMBEG = family beginning date.

The family aggregates, Y(j), can be viewed as sums
of associated person-level visit counts or expenditures
for key and nonkey individuals belonging to family j
during the time period in which they were members
of the family. The denominator of R(d) is the average
daily number of families of type d that existed during
1980. The bracketed portion of the numerator of R(d)
is simply the total number of health care visits or the
total expenditures of a specified type experienced by
NMCUES eligible persons while they belonged to
families of type d.
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Unbiased estimators for the numerator and de-
nominator of R(d) lead to the ratio estimator r{(d), for
which the equation is

r(d) = [ZFWEIGHT(NX)HY(N]/
[ZFWEIGHT()X(HPE())],

where the summation extends over all longitudinal
families in the sample. Of course, it is necessary to
compute X,(j) and PE(j) only for responding families
because FWEIGHT is zero for all other families. Two
alternative formulations of this estimator that may be
more convenient for some computations are

Hd) = [ZAWEIGHT(DX (HY()/PE(D]/
[ZAWEIGHT (DX ()],

and

r(d) = [EFWEIGHT ()X ()Y()]/
[ZAWEIGHT(DX ()],

where the summations extend over all longitudinal
families and AWEIGHT()), as previously noted, is the
final time-adjusted weight for family j; that is,

AWEIGHT(j) = FWEIGHT(j) PE()).

Throughout this report, all estimates are based on
the first of these two alternative formulations. All counts
of expenditures for health care employ as the measure
of expenditure used

ZAWEIGHT(DX (HY()/PE()),

and all counts of families employ as the number of
families in question

ZAWEIGHT(/)X ().

To be more specific, the statistics presented in the
detailed tables of this report are estimated as follows.

The number of families with given characteristic(s)
is estimated as

SAWEIGHT()XA}),

where X,(j) = 1 if family j has the characteristic(s) in
question and O otherwise.

Note that this estimator estimates the number of family
years experienced by families with the given characteris-
tic(s) or, equivalently, the average number of families
with the given characteristic(s) that would have been
found at a randomly chosen point in time in 1980. It
is, in general, less than the cumulative total of distinct
longitudinal families with the given characteristic(s) that
ever existed at any time in 1980, some of which existed
for only part of the year.



The mean for use or expenditure is always the mean
rate per family year and is estimated as

[SAWEIGHT()X )YV PE()]/
[SAWEIGHT()HX,(/)]1.

The percent of families with a given characteristic
is estimated as

[ZEAWEIGHT()X,()X.()]/ [EAWEIGHT())X,())]

where X, (j) =1 if family j has the given characteristic
and O otherwise.

Note that this estimator has as its denominator the esti-
mated number of family years experienced by all families
in a domain defined by a set of family characteristics
and has as its numerator the estimated number of family
years experienced by families in the domain that also
have the utilization characteristic in question. In other
words, the estimator involves aratio of family years.

Special Requirements for Imputation
of Family Data

As noted in the previous section, estimation of utili-
zation and expenditure rates requires family aggregate
data, say Y(j), where the aggregates can be obtained
as sums of associated person-level visit counts or expend-
itures. To compute the family aggregate Y(}), it is neces-
sary to sum over all members of family j, both key
and nonkey. Moreover, computation of annual utilization
and expenditure statistics requires a full year of data
for every member of each responding family. Hence,
in the attrition imputation, a weighted sequential hot-deck
procedure was used to produce complete data for indi-
viduals who did not respond for the full year. In the
attrition task (Cox and Sweetland, 1982), each individual
was first classified as either having complete data or
having incomplete data, based on whether the individual
had responded for all 366 days in 1980. The data records
for individuals who had not responded for the full year
were completed by attrition imputation, including impu-
tation of eligibility status (eligible or ineligible) for each
day in 1980. The major importance of the attrition task
is that it provided a full year of data for every individual
from which family aggregates, Y(j), can be computed.
The concept of a key responding family was defined
in such a way, however, that minimal use of data from
the attrition task is required. Of course, missing item
data can also lead to missing values for the family aggre-
gate, Y(j). Hence, item imputation procedures (Cox
et al., 1982) were performed in addition to attrition
imputation to assure the availability of complete data
for important analytical variables for every eligible day
for each family member.

Reliability of Estimates
Standard Errors

The estimates presented in this report are based on
a sample of the target population rather than on the
entire population. Thus, the values of the estimates may
be different from values that would be obtained from
a complete census. The difference between a sample
estimate and the population value is referred to as the
sampling error, and the expected magnitude of the sam-
pling error is measured by the standard error. Estimated
standard errors for the estimates in Tables A—F are gener-
ally next to each estimate.

The SESUDAAN (Shah, 1981) standard error esti-
mation software package was used to produce the esti-
mates of standard errors. SESUDAAN is a Taylor Series
procedure, developed and released by the Research
Triangle Institute. It runs within the Statistical Analysis
System (SAS Institute, Inc., 1982).

In addition to sampling errors, the estimates pre-
sented in this report are subject to nonsampling errors,
such as biased interviewing and reporting, undercover-
age, and nonresponse. The standard error does not pro-
vide an estimate of nonsampling errors. However, as
discussed in preceding sections, every effort was made
to minimize these errors.

Confidence Intervals

The estimates in this report are subject to sampling
error. The true values are unknown. But the sampling
error can be used to determine a range of values such
that the true value will be within that range with a
known probability. This range is called a confidence
interval. .

Suppose that 6 is an unbiased estimator for the param-
eter 6, and Sy is a consistent estimator for the standard
error of §. Under appropriate central limit theorem
assumptions regarding 6, the statistic Z = (6 — 0)/S;
has an approximate standard normal distribution for large
samples. Thus, an approximate (1 — a) X 100 percent
confidence interval for 8 is given by

6 + 242S4.0 + Z1 - o258)>

where z,, and z,_,, are the appropriate values from
a standard normal table.

As an example, Table B shows that, of all older
multiple-person  families in the civilian nonin-
stitutionalized population of the United States, an esti-
mated 27.6 percent had total charges for health care
of $3,000 or more in 1980. The estimated standard
error of 27.6 percent is 1.7 (Table B). As Z g5 =
—1.96 and Z g75 = 1.96, a 95-percent confidence inter-
val for the percent of all older multiple-person families
with such charges in 1980 is 27.6 *= (1.96 x 1.7),
or the interval 24.3-30.9 percent. Approximately 95
percent of the confidence intervals constructed in this
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manner will contain the true percent of families with
total charges for health care of $3,000 or more in 1980.

Confidence intervals for the difference of two param-
eters can be constructed in a similar manner. Suppose
01 and @, are the values of the parameter of interest
in two mutually exclusive population subgroups. If 6,
and 6, are unbiased estimators of 6, and 6,, regpec-
tively, thend = 6, — 6,isunbiasedford = 6, — 6,
and

Var(d) — Var(d,) + Var(d,) — 2Cov(6,,8,).

Unfortunately, the estimation of Var(c? ) presents a
problem because it is not possible for the National Center
for Health Statistics to provide the reader with covariance
estimates for all possible pairs of subdomains of potential
interest. i However, if it is reasonable to assume that
Cov(6,,6,) = 0, the standard error of d can be estimated
by

S; = \/syl + 85,

Then, under appropriate central limit theorem assump-
tions regarding d, the statistic Z, = (d — d)/S; has an
approximate standard normal distribution for large sam-
ples, and the interval

(d + 24pSis, d +2)_0pS3)

is an approximate (1 — o) X 100 percent confidence
interval for the difference d.

For example, suppose we wanted to construct a 95
percent confidence interval for the difference between
the percent of older families with incomes of $15,000
per year or more and total charges for health care of
$3,000 or more (6,) and the percent of older families
with incomes of less than $15,000 per year and the
same amount of total charges (8,). It can be seen in
Table B that 8, = 29.9 and 8, = 25.5, s0

d=6 -6,
=29.9-255
=44,
From Table B, it can be seen that S5 = 2.3

and S, = 2.1, s0
Si=VS5 + 55,
=V'5.29 + 4.41
=V9.70

=311
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Then, as a=.05, it follows that z,,= —1.96 and
Z-qn = 1.96, so the 95 percent confidence interval for
the difference of interest is (10.48, 0.00).

The reader should be aware that the assumption that
Cov(6,,0,)=0 is frequently not true for complex
sample surveys. This warning is especially germane for
sample designs, such as the NMCUES design, that rely
on cluster sampling at one or more stages of sample
selection. If Cov(0,,02) is positive, the confi-
dence interval will tend to be too large, and the confi-
dence level will be understated. More seriously, if
Cov(8,,6,) is negative, the confidence interval will
tend to be too small, and the confidence level will be
overstated.

Hypothesis Testing

The statistics Z and Z, can be used to test hypotheses.
For example, the size « critical region for the composite
hypothesis

H{) d= do
versus
H,:d<d,
is given by
d—dy
Z"O SJ SZOL

As an example, suppose that before any data were
collected one had a reason to believe that the percent
of older families with total charges for health care of
$5,000 or more that also had incomes of less than $15,000
per year and one or more discharges from a hospital
(8,) was less than the percent of older families with
the same amount of total charges and the same hospital
discharge history, but who differed in that they had
incomes of $15,000 or more per year (f,). Letting

d = 8, — 0,, this can be restated as a formal hypothesis
as

Ho :d=0
Versus

H,:d<0.

Note that what is believed to be the true state of nature
is reflected by the one-sided alternative.
It can be seen from Table B that
d=39.0-52.6=—13.6

and



S;=18.49 + 16.81

=5.94,

so that Z, = —2.29. A multiple s-test based on the
Bonferroni inequality (Levy and Lemeshow, 1980) will
be used to assess the significance of the comparison.
Comparing two categories, two at a time, and not taking
sign into account gives one possible comparison. Use
of the table in Levy and Lemeshow (1980, p. 296)

gives a one-tail critical value of —1.65. Therefore, H,
isrejected in favorof Hy as Z, =< z,.

As discussed earlier, the assumption that
Cov(6,,6;) = O must be carefully evaluated. If in
fact the covariance is positive, the size of the test will
be smaller than «, and if the covariance is negative,
the size of the test will be larger than «. Readers who
want to conduct more sophisticated analyses of the
NMCUES data are advised to consult with a statistician
knowledgeable in the analysis of data from complex
sample surveys.
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Appendix Il
Definition of Terms

Accidents, injuries, and poisonings—This category
includes injuries; wounds; burns; poisonings; toxic ef-
fects; complications of medical and surgical care; and
early complications, late effects, and impairments due
to the previous causes. Conditions were reported by
the family respondent and recoded according to the Inter-
national Classification of Diseases, 1975 revision.

Age of family head—Age is as of January 1, 1980.

Ambulatory physician visit—A visit by a patient to
a physician’s office, clinic, or similar place is an ambula-
tory physician visit. Visits are counted whether a physi-
cian or only a member of the physician’s staff is seen.
House calls and visits to school or workplace clinics
are also included. Family visits are the sum of all visits
by family members during the time they were in the
family.

Bed days—Bed days are days spent in bed by a
family member because of illness or injury. Family bed
days are the sum of all bed days of family members
during the time they were in the survey, prorated to
the time they were in the family.

Cancer and other neoplasms—This category in-
cludes malignant neoplasms of all sites and tissues, be-
nign neoplasms, carcinoma in situ, and other and un-
specified neoplasms. Conditions were reported by the
family respondent and recoded according to the Interna-
tional Classification of Diseases, 1975 revision.

Circulatory and heart disease—This category in-
cludes rheumatic fever, rheumatic heart disease, hyper-
tensive disease, ischemic heart disease, diseases of the
pulmonary circulation, other forms of heart disease, cere-
brovascular disease, and other diseases of the circulatory
system. Conditions were reported by the family respond-
ent and recoded according to the International Classifica-
tion of Diseases, 1975 revision.

Civilian noninstitutionalized family—This refers to
families in which all members are members of the civilian
noninstitutionalized population. Families whose heads
are members of the military are defined as not being
civilian families and are excluded in their entirety from
this report, although they were included in the sample
and the weighting. In the sample, there were 49 such
families (about 0.7 percent). Family members other than
the head who were in the military were excluded from
the survey even if they resided with the family.

Dental visit—A visit to a dentist’s office is a dental
visit. A dentist or a member of the dentist’s office staff
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may have provided services. Family visits are the sum
of all visits by family members during the time they
were in the family.

Education of family head—The years of school com-
pleted by family heads 17 years of age and over constitute
the education of family heads. Only years completed
in regular schools, where persons are given a formal
education, are inciuded. A “regular” school is one that
advances a person toward an elementary or high school
diploma or a college, university, or professional school
degree. Thus, education in vocational, trade, or business
schools outside the regular school system was not counted
in determining the highest grade of school completed.

Ethnicity of family head—The ethnicity of family
heads 17 years of age and over is as reported by the
family respondent. The ethnicity of family heads under
17 was imputed. Ethnicity is classified as (1) Hispanic,
which includes Puerto Rican, Cuban, Mexican,
Mexicano, Mexican American, Chicano, other Latin
American, and other Spanish or (2) non-Hispanic.

Family—A family is a group of people who share
a common housing unit and are related to each other
by blood, marriage, adoption, or a foster care relation-
ship. An unmarried student 17-22 years of age living
away from home is also considered part of a family
even though his or her residence was in a different
location. The group of people who compose the family
may change composition over time, causing the family
to take on one or a combination of the following time-
related states: existing over time without change in mem-
bership; existing over time with change in membership;
going out of existence before the end of the survey;
coming into existence after the beginning of the survey;
or existing for the whole survey. For more detail, see
Appendix II.

Family dynamics—A family is considered unchang-
ing, or static, if it existed for the whole of 1980 and
its membership was unchanged. Families that had
changes in membership and/or did not exist for the whole
of 1980 are considered changing, or dynamic, families.

Family illness days in bed—See bed days.

Family income in 1980—For each person in the
family, data were collected on 12 categories of income.
These included income from employment for persons
14 years of age and over; income from various govern-
ment programs; income from pensions; alimony or child
support; interest income; and net rental income. When



information was missing, income was imputed. The total
income of persons who were members of more than
one family was allocated to each family they were in,
in proportion to the amount of time they were in that
family. Person-level incomes in each family were
summed to create a family-level total. If a family did
not exist for an entire year, the family income was
adjusted to an annual basis by dividing actual income
by the proportion of the year the family existed.

Family-paid premiums—The amount paid for pre-
miums by a family and not reimbursed. Much of the
cost of premiums in the United States is paid by employ-
ers or by public funds rather than by families.

Family size—The time-weighted average number of
persons in a family determines the size. Family size
was computed by (1) summing the number of days in
the family for each person who was ever a family member
and (2) dividing this sum by the number of days the
family was in existence. For example, if a family existed
for 200 days and had two persons who were members
throughout its existence and one person who was a mem-
ber for 80 days, the family size is 2.4.

Family structure—Family structure refers to the pres-
ence or absence of family head, spouse, and children
under 17, and whether these persons were present for
the family’s entire duration or part of its duration.

Family work-loss days—See work-loss day.

Family years—Family years refers to the length of
time that a family, or a collection of families, existed

"as a unit of analysis in (were eligible for) the survey,
as measured in units of a year or fractions of such
units.

For an individual longitudinal family in the
NMCUES sample, the number of family years equals
the number of days the family was eligible for the
NMCUES sample divided by 366, the number of days
in 1980 (the NMCUES sample period). For such a family
weighted to represent a group of families in the NMCUES
universe, the number of family years is AWEIGHTY()),
which is equal to FWEIGHT(j), the basic adjusted
weight, times PE(}j), the proportion of the year the family
was eligible for the sample. For a group of sample
families, the associated number of family years is the
sum of the AWEIGHT’s. For further details and fuller
definitions of variables, see the section on estimators
in Appendix II.

Financial burden index—See index of financially
burdensome health care expenses.

Group quarters—This is a structure occupied by
five or more unrelated people who lived or ate together,
or for whom there was neither direct access from the
outside or through a common hall nor complete kitchen
facilities. Only noninstitutional group quarters were in-
cluded in the NMCUES sample frame. Each unrelated
person in a group-quarter household was considered a
separate one-person family, unless he (or she) was a
student away from home. (See definition of family.)

Head of family—A person was designated as the
family head by the respondent at the time of the first

interview. If no head was designated or this information
was missing, a family head was imputed. Among families
in which the person designated as head changed over
time, the characteristics of the person who was designated
head the longest were used for all head-of-family
variables.

Health care coverage—Health care coverage refers
to the situation in which a private insurance plan or
public health care coverage program (Medicare,
Medicaid, and so forth) can be used to pay all or a
part of a family’s or person’s health care costs. For
this report, completeness of health care coverage was
coded into four categories: (1) “full coverage,” meaning
all family members had health care coverage during
their entire survey eligibility period; (2) “partial coverage
1,” meaning all family members had health care coverage
at some time, but some or all had coverage for only
part of their survey eligibility period; (3) “partial cover-
age 2,” meaning some family members had health care
coverage for at least part of their survey eligibility period,
but some never had coverage; and (4) “no coverage,”
meaning no family members had health care coverage
at any time during their survey eligibility period.

For this report, a family was coded as having a
particular source of health care coverage (such as private
insurance, Medicare, Medicaid, or a particular combina-
tion of coverages) on the basis of the known coverage
of family members. Only when the source of coverage
was unknown, or not assignable, for all family members
was the family coded as having source of coverage un-
known. However, the coding categories for individuals
upon which the family health care coding in this report
was based do not identify the coverage source(s) for
individuals with part-year or no coverage. Thus, most
families coded as having source of coverage unknown
are families with no members having full-year coverage.
Also, the coding categories for individuals upon which
the family health care coverage coding in this report
was based are different from the categories used in a
previous family report (Dicker, 1983a) that dealt with
only a part of the survey year. As a result, there may
be differences in coverage estimates between the reports.

In this report, coverage by CHAMPUS is classified
as coverage by private insurance.

Health care servicess—NMCUES includes informa-
tion on eight types of health care services. These are
(1) inpatient hospital care, (2) inpatient physician care,
(3) ambulatory physician visits, (4) hospital emergency
room and outpatient visits, (5) dental visits, (6) prescrip-
tion acquisitions, (7) services of other independent medi-
cal providers such as chiropractors, speech therapists,
faith healers, and psychologists (unless such providers
are working as part of a physician’s staff, in which
case their services are counted in physicians’ care), and
(8) acquisition of other health care supplies such as
eyeglasses, orthopedic items, hearing aids, ambulance
services, and diabetic items. Excluded from the data
in this report are nonprescription medicines, nursing
home care, and care in other long-term care institutions.
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Hospital admission—Hospital admission is the for-
mal acceptance by a hospital of a patient who is provided
room, board, and regular nursing care in a unit of the
hospital, including patients admitted for childbirth. A
patient admitted to the hospital and discharged on the
same day is included as a hospital admission. A hospital
stay resulting from an emergency department visit is
also included. Family hospital admissions are the sum
of all admissions of family members during the time
they were in the family.

Hospital discharge—A hospital discharge is the for-
mal release by a hospital of a patient who was provided
room, board, and regular nursing care in a unit of the
hospital. A patient admitted to the hospital and dis-
charged on the same day is included as a hospital dis-
charge. A hospital stay resulting from an emergency
room visit and subsequent admission of the patient is
also included. Family hospital discharges are the sum
of all discharges of family members during the time
they were in the family.

Hospital emergency room—The emergency room is
a facility within a hospital organized to provide medical
services to people needing immediate medical or surgical
intervention. People receiving care in the emergency
room may be admitted to a hospital.

Hospital emergency room visit—This is a face-to-
face encounter between a patient (not necessarily ambula-
tory) and a medical person in the hospital emergency
room. Encounters by patients transported to the
emergency room by police or by emergency medical
service are included. The visit may result in a hospital
admission. Family emergency room visits are the sum
of all emergency room visits by family members during
the time they were in the family.

Hospital outpatient department—This is a hospital-
based ambulatory care facility organized to provide non-
emergency medical services. Persons receiving services
do not receive inpatient nursing care. Examples of outpa-
tient departments or clinics are pediatrics, obstetrics and
gynecology, eye, and psychiatric.

Hospital outpatient department visit—This is a face-
to-face encounter between an ambulatory patient and
a medical person in a hospital outpatient department.
The patient comes to a hospital-based ambulatory care
facility to receive services and departs on the same day.
If more than one department or clinic was visited on
a single trip, each department or clinic visited was
counted as a separate visit. Family outpatient department
visits are the sum of all hospital outpatient department
visits by family members during the time they were
in the family.

Household—This refers to occupants of a housing
unit or group quarters included in the sample. A house-
hold can be one person, a family of related people,
a number of unrelated people, or a combination of related
and unrelated people. Therefore, a household can contain
more than one family. (See definition of family.)

Housing unit—A housing unit is a group of rooms
or a single room occupied or intended for occupancy
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as separate living quarters. This means that (1) the occu-
pants do not live and eat with any other persons in
the structure, and (2) there is either direct access from
the outside or through a common hall or complete kitchen
facilities for the use of the occupants only.

Index of financially burdensome health care ex-
penses—This is the ratio of total family out-of-pocket
expenses for health (including both family-paid pre-
miums and out-of-pocket expenses for health care serv-
ices) to total family income.

Inpatient hospital care—This is health care provided
to a patient by a hospital during the period from the
patient’s admission to the patient’s discharge. This in-
cludes admissions for deliveries of babies.

Inpatient physician care—This care is provided to
a patient by a physician (or a physician’s staff) during
the period from the patient’s admission to a hospital
to the time of the patient’s discharge from the hospital.
Such care was only recorded in NMCUES if a physician’s
bill, separate from the hospital bill, was rendered for
such care. Otherwise, a patient was not regarded as
having received inpatient physician care.

Institution—An institution is a place providing room,
board, and certain other services for residents or patients.
Correctional institutions, military barracks, and orphan-
ages were always considered institutions in NMCUES.
Places that provide long-term health care were also iden-
tified as institutions if they provide either nursing or
personal care services. Certain other facilities licensed,
registered, or certified by a State agency or affiliated
with a Federal, State, or local government agency were
also defined as institutions. People residing in institutions
were not included in the household sample.

Key person—See the discussion under “Sample
Design” in Appendix II.

Limitation in major activity—Four categories were
developed for classifying limitation in major activity:

1. Cannot perform usual major activity (such as work-
ing, going to school, or keeping house).

2. Can perform usual major activity but limited in kind
or amount.

3. Can perform usual major activity but limited in kind
or amount of other activity.

4. Not limited.

People 6 years of age and over were classified into
any of the categories; children 1-5 years of age were
classified into categories 1, 2, and 4; and children under
1 year of age were classified into categories 1 and 4.
In this report, categories 2 and 3 are combined into
the category “secondary limitation.” The NMCUES clas-
sified persons with unknown limitations as not limited.
Longitudinal family—A longitudinal family is a fam-
ily identified as the same family over a time period.
It may or may not have had changes in family member-
ship during the time period. (See the definition of family.)
Marital status—Marital status for each person 17



years of age and over is as indicated by the household
respondent.

Metropolitan area—See urban-rural location.

Metropolitan center city—See urban-rural location.

Metropolitan suburb—See urban-rural location.

Multiple-person family—A family with an average
size of 1.5 members or more is a multiple-person family.

National household component—One component of
NMCUES, this consists of multiple household interviews
with an area probability sample of people in the nonin-
stitutionalized population of the United States in 1980.

Nonkey person—See the discussion under “Sample
Design” in Appendix II.

Nonmetropolitan urban area—See
location.

Nonurban area—See urban-rural location.

Number of families—This refers to the average
number of families with a given set of characteristics
that would have been found at a randomly chosen point
in time in 1980. This is equal to the number of family
years experienced during 1980 by families with the given
characteristics. It is, in general, less than the cumulative
total number of distinct longitudinal families with the
given characteristics that ever existed at any time in
1980, some of which existed for only part of the year.

One-person family—A family with average size less
than 1.5 is a one-person family. More than one individual
may be involved.

Out-of-pocket expenses—This is the amount paid
by a family and not reimbursed by either insurance or
other health care payment programs.

Out-of-pocket expenses for health care services—
This is the amount paid out-of-pocket by a family for
all eight of the types of health care services covered
by NMCUES. (See definition of health care services,
above.) This does not include family-paid premiums.

Perceived health status—This is the family respond-
ent’s rating on a 4-point scale of the health of a family
member compared with the health of other persons of
the same age, as reported at the time of the first interview.
The categories are “excellent,” “good,” “fair,” and
“poor.” When a family consisted of only one member,
this was a self-rating.

Point-interval family—A point-interval family is a
family with exactly the same family membership over
a time period. A change in family membership ends
one point-interval family and begins another.

Poverty status of family—The poverty status in 1980
was calculated by dividing the family’s income in 1980
by the appropriate 1980 poverty level threshold and con-
verting it to a percent. For example, a family with income
between two and three times the poverty level threshold
that corresponds to its size and other characteristics would
be classified in the 200299 percent category. The pov-
erty level thresholds, as used by the U.S. Bureau of
the Census, are determined by the age and sex of the
family head and the average number of persons in the
family. In 1980, average poverty level thresholds by
family size (weighted for the mix of families by sex

urban-rural

and age of head) were: 1-person, $4,190; 2-person,
$5,368; 3-person, $6,565; 4-person, $8,414; 5-person,
$9,966; 6-person, $11,269; 7-person, $12,761; 8-person,
$14,199; 9-person and larger, $16,896.

Premium—The premium is the amount paid for pri-
vate health insurance or other health care coverage.

Prescription acquisition—This describes the obtain-
ing of a medication by a family member requiring a
prescription from a doctor or dentist. Both initial fillings
of prescriptions and refills are counted as acquisitions.
Family prescription acquisitions are the sum of all acqui-
sitions by family members during the time they were
in the family.

Principal respondent—This is the member of the
reporting unit who provided most of the information
for the people in the reporting unit.

Proxy respondent—As used in this survey, a proxy
respondent was a person who provided information for
people in the reporting unit but who was not a member
of the reporting unit. A proxy respondent was used
only when no member of the reporting unit could supply
the information because of physical or mental incapacity.

Race of family head—The race of the family head
is as reported by the family respondent or imputed.
Race is classified as “white,” “black,” or “other.” The
“other” race category includes American Indians, Alas-
kan Natives, Asians, Pacific Islanders, and people not
identified by race. The category “all other” includes
the categories “black” and “other.”

Rate per family year—Amount of care used or dollars
expended by a family or group of families is divided
by the number of family years experienced by these
families while eligible for the NMCUES sample. All
data on the use of care or on health expenditure in
this report are presented in terms of a rate per family
year. For a given family, the rate per family year equals

Y(GYPE()),

where Y(j) = use of care or expenditure during family’s
period of eligibility for NMCUES sample,
and

PE(j) = proportion of year family was eligible for
the NMCUES sample.

The section on estimators in Appendix II presents more
details of calculations.

REF. DATE—The reference date was the date of
the previous interview in most cases. For the first inter-
view, however, it was January 1, 1980. For new persons,
it was the date they joined the reporting unit. For the
final interview, it spanned the time between the next-to-
last interview and December 31, 1930.

Region—The 50 States and the District of Columbia
are categorized into four regions by the U.S. Bureau
of the Census. This classification by region was used
in this report. The regions and their constituent parts
are as follows. NORTHEAST: Maine, New Hampshire,
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Vermont, Massachusetts, Rhode Island, Connecticut,
New York, New Jersey, Pennsylvania; NORTH CEN-
TRAL: Michigan, Wisconsin, Ohio, Indiana, Illinois,
Minnesota, [owa, Missouri, North Dakota, South
Dakota, Nebraska, Kansas; SOUTH: Delaware, Mary-
land, District of Columbia, Virginia, West Virginia,
North Carolina, South Carolina, Georgia, Florida, Ken-
tucky, Tennessee, Alabama, Mississippi, Arkansas,
Louisiana, Oklahoma, Texas; WEST: Montana, Idaho,
Wyoming, Colorado, New Mexico, Arizona, Utah,
Nevada, Washington, Oregon, California, Alaska,
Hawaii.

Reporting unit (RU)—A reporting unit is the basic
unit for collecting data in the household components
of NMCUES at the time of each interview. A reporting
unit consisted of all related people residing in the same
housing unit or group quarters during the reference period
covered by a particular interview. One person could
give information for all members of the reporting unit.

Secondary reporting unit—Unmarried students
17-22 years of age usually living in a sampled household
but away from home as full-time students were consid-
ered secondary reporting units. Also, in a household
with multiple families, the reporting unit with the largest
number of individuals was usually designated the primary
reporting unit, and all other families were designated
secondary reporting units.

Sex—Sex was recorded by the interviewer in the
initial NMCUES interview.

Spouse—The spouse is the person designated by
the respondent as the spouse of the head of the family.

Total charges—This is the full amount billed (either
actual or imputed) to a family for all eight types of
health care services covered by NMCUES, whether these
amounts are paid out of pocket by the family, paid by
health care coverage, or go unpaid.
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Total family charges for health care—See total
charges.

Total out-of-pocket expenses—This is the amount
paid by a family for out-of-pocket expenses for health
care services plus the amount of family-paid premiums.

Urban-rural location—Households were identified
as located either within or outside of a Standard Metropol-
itan Statistical Area (SMSA). The definitions and titles
of SMSA’s are established by the U.S. Office of Manage-
ment and Budget with the advice of the Federal Commit-
tee on Standard Metropolitan Statistical Areas. House-
holds located inside SMSA’s are furthei classified as
being located within the SMSA’s central city (called
“central city”) or not (“other”). Households located out-
side of SMSA’s are classified as “urban” if they are
located in (1) places of 2,500 inhabitants or more that
are incorporated as cities, villages, boroughs (except
Alaska), and towns (except in New England, New York,
and Wisconsin), but excluding persons living in the rural
portions of extended cities; (2) unincorporated places
of 2,500 inhabitants or more; or (3) other territory, incor-
porated or unincorporated, included in urbanized areas.
Otherwise, households located outside of SMSA’s are
classified as “rural.”

Work-loss day—A work-loss day is a day on which
a person did not work at his or her job or business
because of a specific illness or injury. The number of
days lost from work is determined only for persons
17 years of age and over who reported that at any time
during the survey period they either worked at or had
a job or business. Family work-loss days are the sum
of all work-loss days of family members during the
time they were in the survey, prorated to the time they
were in the family.
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