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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 Demonstra-
tions, Health Care Financing Administration. Data were ob-
tained from three survey components. The first was a national
household 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 infor-
mation. The third component was an administrative records
survey that verified the eligibility status of respondents for
the Medicare 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 subcontrac-
tors, 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 primar-
ily 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.

For sale by the Superintendent of Documents, U.S. Government Printing Office
Washington, D.C. 20402
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Incidence, Utilization,
and Costs Associated
With Acute Respiratory
Conditions

By William R. Harlan, Hillary A. Murt, J. William
Thomas, James M. Lepkowski, and Kenneth E. Guire,
University of Michigan, P. Ellen Parsons, National
Center for Health Statistics (formerly of the University of
Michigan), and S. E. Berki and J. Richard Landis,
University of Michigan

Executive Summary

Acute respiratory conditions are common causes of
health disturbance in the general population. They are
generally self-limiting, although occasionally recurrent,
and seldom-.result in large health care costs for each
episode of illness. The National Medical Care Utilization
and Expenditure Survey (NMCUES), conducted during
1980, provided an opportunity to assess the effect of
acute respiratory conditions on utilization of medical
services and on functional capability as well as the cost
of related medical care. Acute respiratory conditions
were reported by survey respondents and separated into
five subgroups: colds, influenza, nasopharyngitis, otitis
media, and lower respiratory infections. Allergic condi-
tions and chronic respiratory disorders (tuberculosis,
chronic obstructive pulmonary disease, and pneumo-
conioses) were excluded. The subgroupings of acute
respiratory conditions appear to separate the disorders
in a manner consistent with the epidemiologic character-
istics of each condition.

About one-half (50.4 percent) of the U.S. civilian
noninstitutionalized population had one or more acute
respiratory conditions during 1980. The highest rates
for upper respiratory conditions (colds, influenza,
nasopharyngitis, and otitis media) were reported for those
under 18 years of age, and rates were lower in succes-
sively older groups. Lower respiratory infection rates
were higher in the youngest and oldest groups.

Despite a high incidence in the general population,
most symptomatic episodes of colds, influenza, and
nasopharyngitis did not result in ambulatory care visits
or hospital admissions. Otitis media and lower respiratory
infections were more often associated with medical visits.

Acute respiratory conditions were associated with
lower disability levels than the average for the U.S.
civilian noninstitutionalized population during 1980 (5.9
restricted-activity days for acute respiratory conditions,
compared with an overall average of 13.8 restricted-activ-
ity days). Persons with upper respiratory conditions
(colds, influenza, otitis media, and nasopharyngitis) av-
eraged 2.3 to 5.4 restricted-activity days, but persons
with lower respiratory infections experienced an average
of 8.2 restricted-activity days. Indirect costs attributed

to acute respiratory conditions in 1980 were $7.7 billion
for employed persons and $698 million for homemakers,
for a total of $8.4 billion, about the same as total direct
costs ($8.3 billion). These indirect costs were
several times larger than the annual indirect costs esti-
mated for either cardiovascular diseases or musculo-
skeletal diseases, two common chronic or recurrent con-
dition groups. The high indirect costs reflect the high
frequency of episodes in the general population during
1980 and the greater likelihood of associated bed-disabil-
ity and work-loss days than for other conditions.

Despite the frequency of acute respiratory conditions,
only a small proportion (15 percent) of the ambulatory
visits made by people who had such episodes were specif-
ically related to these conditions. Ambulatory visits for
colds, influenza, and nasopharyngitis were infrequent,
but lower respiratory infections and otitis media com-
monly resulted in ambulatory visits. Medical attention
specifically attributable to acute respiratory conditions
was more common for younger age groups and less
common for successively older age groups. However,
ambulatory visits for all causes were greater for the
older groups; therefore, acute respiratory conditions com-
prised a lesser proportion of their total visits. Although
women reported more episodes of acute respiratory con-
ditions than men did, they less frequently sought medical
care for these conditions. Acute respiratory conditions
were infrequently reported as a cause for hospitalization.
Lower respiratory infections were an exception and led
to hospital care for 12 percent of persons reporting this
condition. The most common surgical procedure reported
by persons with acute respiratory conditions was tonsil-
lectomy and/or adenoidectomy, and this procedure was
almost exclusively performed on persons under 19 years
of age.

Total charges for acute respiratory conditions in 1980
amounted to $8.3 billion, or about 5 percent of the

" total charges for all health services to the U.S. civilian

noninstitutionalized population. Charges for physician
services and prescribed medications made up a greater
proportion of charges for acute respiratory conditions
than for all conditions in the general population. This
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reflects the predominance of ambulatory care for these
conditions. Surgical procedures related to acute respira-
tory conditions were performed relatively infrequently
(5.0 per 1,000 population), and about one-half of these
procedures were tonsillectomy and/or adenoidectomy
(2.7 per 1,000 population). The total charges for relevant
surgical procedures were $2.1 billion. Charges associated
with lower respiratory infections comprised 42 percent
of the total charges for all acute respiratory conditions.
Per capita charges for acute respiratory conditions
averaged $74 for those reporting one or more episodes,
but the condition charges varied greatly, ranging from
$20 for influenza to $408 for lower respiratory infections.
Approximately 30 percent of per capita charges were
paid out of pocket. Charges specifically related to upper
respiratory conditions comprised a greater proportion
of per capita charges for all care among young people
(15 percent) than among persons 65 years of age and
over (2 percent). Lower respiratory infections differed
from this pattern, having the highest per capita charges
and total charges and only a minimal age differential.
Despite the low costs per person, acute respiratory
diseases have considerable impact on total health costs
because they are common and frequently result in bed
disability and work loss. These disorders are responsible

for a major proportion of health expenditures for children
and young adults. From middle age through retirement,
the proportion of health expenditures related to acute
respiratory conditions declines, and chronic disorders
assume greater economic and health importance.

NOTES: The authors are grateful for the support received during all stages
of the preparation of this document, both from colleagues at the University
of Michigan and from the staff of the National Center for Health Statistics.
At the University of Michigan, Sharon Stehouwer coniributed greatly to
initial analyses of the NMCUES data and to identification and cormrection
of several problems encountered in the data base. Drs. Catherine McLaughlin,
Richard Lichtenstein, and Leon Wyszewianski provided valuable conceptual
help. Quality secretarial support in the preparation of the many tables included
in the report came from Jan Feldman, Carolyn Parker, and Johanna Haaxma-
Jurek. At the Institute for Social Research, University of Michigan, Nan
Collier developed software for calculating sampling errors, and Judy Connors
performed many of the analyses for generating sampling errors for national
estimates.

Continual support was received from the National Center for Health Statistics.
The project officer, Dr. Mary Grace Kovar, Special Assistant for Data Policy
and Analysis, was instrumental in providing focus to the project. The authors
are indebted to Robert J. Casady, Chief of the Statistical Methods Staff,
for writing the major section in Appendix I in which the NMCUES survey
design and estimation methodology are described. When potential errors
in the data were identified during our analyses, Robert Wright and Michelle
Chyba quickly solved the problems. Editors in the Publications Branch pro-
vided valuable assistance during all stages of the report, especially preparation
of the detailed tables.



Introduction

Acute respiratory conditions are common causes of
visits for health services and are often associated with
work-loss and disability days. The economic importance
of these medical problems is generally underestimated
because they are an accepted part of life, they are usually
self-limiting and of short duration, and the unit costs
for care, whether self administered or medically dis-
pensed, are relatively small. However, in the aggregate,
this group of diseases represents an important and sizable
cause of morbidity and results in considerable economic
loss. The impact of these diseases has been difficult
to document because of variable patterns of seeking
care, paucity of residual morbidity, and the orientation
of most economic studies toward the high-cost aspects
of medical care, such as hospitalization and surgery.
Lack of information has also obscured potential age,
race, and sex differences in care-seeking patterns and
expenditures, which remain poorly defined within the
general population. Data regarding the incidence of and
service utilization patterns for respiratory conditions
could have implications for setting prevention and treat-
ment priorities and for health care financing. The Na-
tional Medical Care Utilization and Expenditure Survey
(NMCUES) of 1980 provides a unique opportunity to
quantify the health and economic impact of acute respira-
tory conditions.

The impact of acute, primarily infectious, respiratory
conditions on health service utilization and economic
costs is examined in this report. Chronic respiratory
diseases (e.g., chronic obstructive pulmonary disease,
pneumoconioses, and tuberculosis) and allergic diseases
(e.g., bronchial asthma) have health implications and
service patterns that differ considerably from those of
acute conditions and are not analyzed in this report.

Acute respiratory conditions are usually grouped into
a single category in health service utilization studies,
but this may obscure important differences among disease
subgroups with respect to care patterns and cost.
No validated standardized criteria exist for separating
these conditions by etiologic agent or symptom complex.
Therefore, physician and patient discrimination of dis-
ease entities based on symptomatology has been consid-
ered imprecise, and the differences among conditions
in morbidity and costs have been thought to be too
trivial to justify more discrete differentiation. However,
preventive medical and cost-containment strategies might

differ among the entities, and data specific to diseases
would be useful. In this report, the costs of care for
the general category of acute respiratory conditions are
compared with other health costs, and this broad category
is differentiated into five symptomatic subgroups: colds,
nasopharyngitis, influenza, otitis media, and lower res-
piratory infections. The incidence, disability, service
utilization, and direct and indirect costs for each subgroup
are compared.

Acute respiratory conditions and the subgroups were
defined using modified codes of the Ninth Revision of
the International Classification of Diseases (World Health
Organization, 1977).

Acute respiratory conditions (general category)—
This includes all of the specific subgroups listed below.
A person may have reported more than one of the diag-
noses listed below. Specific exclusions are tuberculosis,
International Classification of Diseases (ICD) code 9011;
chronic obstructive pulmonary disease, 492, 496; chronic
bronchitis, 491; bronchial asthma, 493; allergic rhinitis,
477, and pneumoconioses related to external agents, 500~
505.

®  Colds and nonspecific upper respiratory conditions—
This is the subgroup of diagnoses coded as ICD
numbers 079, 460-465, 475, 478.2, and 478.6.

® Nasopharyngitis—This subgroup comprises diag-
noses coded as ICD numbers 472, 473, 474, and
475. The category of chronic nasopharyngitis, 472,
was included, because it was interpreted as recurrent
or prolonged acute infection of the upper respiratory
passages. This diagnosis, reported mostly in younger
persons and in those having tonsillectomy and/or
adenoidectomy, was felt to be closely related to
acute infectious processes.

® [nfluenza—This is reported as ICD code 487. The
success in differentiating this condition from colds
and other nonspecific respiratory symptom com-
plexes is documented below.

® Otitis media and related complications—This sub-
group comprises ICD codes 381-386.

® Lower respiratory infections—Included in this cate-
gory are ICD codes 466, 480486, 490, and 510-
515. Chronic infectious processes are specifically
excluded.



The diagnoses in the NMCUES data file were provided
by the survey respondents, recorded by the interviewer,
and reduced to numeric codes by trained coders. Respond-
ent-provided diagnoses could represent self-diagnosis
(if the condition was not attended by a health provider)
or the diagnosis reported by a health provider
and subsequently interpreted by the respondent, interview-
er, and coder. To clarify the imprecision attending this
course of reporting and to determine whether the general
category could be separated into subgroups, the five
subgroups were examined by various features known
to characterize the disease entities.

The acute respiratory subgroups have different sea-
sonal variations. Seasonal incidence rates for each acute
respiratory subgroup as reported by NMCUES respon-
dents are plotted in Figures 1 and 2. According to
NMCUES data, the occurrence of influenza during 1980
peaked in January and February, with a secondary peak
in December. Influenza incidence was also monitored
by the Centers for Disease Control (CDC). Calendar
year 1980 comprises the latter half of CDC’s 1980 res-
piratory disease reporting period and the first half of
the 1981 period. The pattern of influenza found in
NMCUES corresponds with culture-confirmed peak
periods reported by CDC. A significant number of excess
deaths (43,800) were attributed to pneumonia and in-
fluenza during the first 16 weeks of 1980, January to
April (Centers for Disease Control, 1984), and this level
exceeded the epidemic threshold. The epidemic threshold
was also exceeded for a 13-week period beginning
December 13, 1980, but only 2 weeks of this period
(weeks 51 and 52) are included in NMCUES. The trough
during weeks 1640 (late April through September) are
also in line with CDC-reported influenza incidence.

The seasonal pattern for colds was quite different,
particularly for weeks 12—46 (March through November),
although this diagnostic category, like influenza, had
a peak in weeks 1-8 (January and February).
Nasopharyngitis had a different seasonal pattern from
those of influenza and colds, with high levels in
week 1, a peak in weeks 416, and a secondary increase
in weeks 40-51. Otitis media reported in NMCUES
had little seasonal variation, although it was somewhat
higher in weeks 5-9. Lower respiratory infections
(Figure 1) had higher rates during periods corresponding
to higher influenza rates but also had high rates from

March through May and no trough during the summer.
The correspondence between peaks of influenza and
pneumonia is well recognized and is assumed to reflect
secondary bacterial complication in persons experiencing
influenza infection. Seasonal incidence patterns are evi-
dence that these acute respiratory disease subgroups were
differentiated along patterns corresponding with the
known behavior of the diseases.

An additional check on the accuracy of reported
diagnoses is the distribution of demographic characteris-
tics of those reporting disease. The age, sex, and race
distributions for these diseases, included in Table 1,
are similar to those reported for acute respiratory condi-
tions (Gwaltney, 1985). Otitis media is characteristically
a disease of children (birth to 12 years of age), with
no striking sex or racial differences; this is concordant
with the data from NMCUES. Lower respiratory infec-
tions are more common in children and older adults,
and this was found in NMCUES. Influenza affects both
adults and children, but colds are more common in
children.

Nasopharyngitis is a category that combines several
codes for infections of the pharynx and nasal and sinus
areas. Although all of these infections are assumed to
be acute and self-limiting or recurrent acute diseases,
a significant portion were coded under the rubric “chronic
nasopharyngitis.” When the characteristics of persons
assigned this code were compared with those of persons
having acute diagnoses within the category, no significant
differences were found. Thus, it is assumed that the
“chronic nasopharyngitis” codes represent either recur-
rent acute manifestations of infectious disease or continu-
ing manifestations of an acute episode, as commonly
occurs with sinusitis. No direct evidence can be provided
to verify this assumption. However, to avoid excluding
the large number of persons with this code, their records
were merged with others that have diagnoses involving
the same anatomical area.

Despite these internal and external validations of
the ability to specify diagnostic subgroups within the
general category of acute respiratory conditions, one
should keep in mind that the diagnoses are reported
by household informants. Some imprecision in specifica-
tion should be expected because standard diagnostic
criteria were not applied by the physician or by the
survey respondent.
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Sources and Limitations
of Data

The National Medical Care
Utilization and Expenditure Survey

Data for this study come from the public use files
of the National Medical Care Utilization and Expenditure
Survey (NMCUES), a national household survey con-
ducted from early 1980 through early 1981. Specific
details concerning the sample design and data collection
are outlined in Appendix I.

From February 1980 through April 1981, data on
17,123 persons in 6,798 families were collected at ap-
proximately 3-month intervals. A total of five interviews,
two personal interviews followed by two telephone inter-
views and a final personal interview, were conducted.
At the conclusion of the first interview, survey partici-
pants were provided with a specially designed calendar
diary for recording data about medical events and costs
in preparation for subsequent rounds of interviewing.
Prior to each interview but the first, respondents were
sent a summary sheet showing all medical events and
costs reported in previous interviews.

Public Use Tapes

NMCUES public use tapes consist of six files: the
person, medical visit, dental visit, hospital stay, pre-
scribed medicines and other medical expenses, and condi-
tion files. The person file has one record for each of
the 17,123 responding eligible persons with data describ-
ing the person’s demographic characteristics, health care
coverage, employment, income, and usual source of
care; numbers of visits, hospital admissions, and other
medical events reported for 1980; total charges for each
category of care; and limitations and disabilities, includ-
ing identification of conditions. Data from the other
five files, which have more detailed information about
events summarized in the person file, can be linked
to records in the person file through a unique identifica-
tion number assigned to each person.

The medical visit file contains one record for every
visit reported by people in the person file. A total of
86,594 visits are in the file, which includes visits to
providers’ offices, hospital outpatient departments, and
emergency rooms. Each record contains the identifying
number of the person making the visit, the place of
visit, type of physician or nonphysician seen, type of

services provided, conditions causing or associated with
the visit, procedures performed during the visit, as-
sociated charges, and sources of payment. Similar data
on dental visits and hospital admissions are provided
in the dental visit and hospital stay files, respectively.

The prescribed medicines and other medical expenses
file contains one record for each purchase of prescribed
medications or other medical expense incurred by survey
participants during 1980. Data include the identifying
number of the person for whom the purchase was made,
date of purchase, prescribed medicine codes, codes for
conditions leading to the purchase or other expense,
and associated charges and sources of payment.

If a medical condition caused any limitation in a
person’s activities (e.g., staying in bed, staying home
from work) or caused the person to seek medical care,
then a condition record appears in the condition file.
For each condition, the condition file record contains
the identifying number of the person, codes from the
International Classification of Diseases (World Health
Organization, 1977), dates of onset of illness, counts
of visit types, prescribed medicines and other medical
expenses, associated charges, and, if applicable, the
reasons for not seeing a physician.

Modifications to the public use files that were made
by the University of Michigan in the course of this
analysis are presented in Appendix II. Analytical
strategies appropriate for NMCUES are presented in
Appendix III. Sampling errors for estimators used
throughout this report can be estimated using procedures
outlined in Appendix IV. Definitions of terms used in
this report are listed in Appendix V.

Limitations of the Data

Estimates of incidence—In NMCUES, a particular
medical condition was noted only when it caused some
type of disability or resulted in an ambulatory visit,
hospital admission, purchase of a prescribed medication,
or other encounter with the health care system. Hence,
conditions that usually require treatment or which cause
some sort of disability will be better reported. In the
context of respiratory conditions, mildly symptomatic
colds are less likely to be reported than lower respiratory
diseases, which are often associated with significant mor-
bidity and physician consultation.



The diagnostic accuracy of reported problems de-
pends on both information that the respondent obtained
from the health care provider and the respondent’s ability
to convey this information accurately to the interviewer.
In the absence of medical care, the respondent’s previous
experience or education may affect the diagnostic accu-
racy of reporting. In cases where the condition resulted
in limitation of activity but was never medically attended,
the diagnostic accuracy of the condition may be suspect,
particularly for new conditions. The diagnostic specific-
ity of subgroups of acute respiratory conditions, de-
scribed in the Introduction, is particularly sensitive to
this issue.

Estimates of disability—Obtaining detailed informa-
tion about the number of disability days associated with
each medical condition is complicated by the manner
in which the public use files were constructed. For each
condition group discussed in this report, the number
of associated disability days (restricted-activity days,
bed-disability days, and work-loss days) is of interest.
Respondents could list more than one underlying condi-
tion for a disability day. It is possible to compute the
number of disability days listed for each condition in
the condition file, but duplication exists for days reported
as caused by two or more conditions. Also, the structure
of the public use files does not permit linkage of a
specific disability day with all the associated illnesses.
The person file contains an unduplicated count of disabil-
ity days for each respondent, but no information on
conditions causing disability. This problem is particularly
important with regard to respiratory conditions because
they are so common and frequently aggravate or compli-
cate other medical problems, particularly coexistent
chronic diseases. Therefore, a procedure was devised
that would allow estimation of condition-related disabil-
ity days for persons reporting more than one condition.

Estimation of disability days attributable to a given
condition was accomplished by a two-step process. First,
for each person, the ratio of the number of disability
days in the person file (an unduplicated count) to the
total number of disability days in the condition file (a
duplicated count) was computed. Second, this ratio was
multiplied by the number of disability days listed in
the condition file for each medical condition. The result
is an estimate of disability days attributable to each
condition. The major criticism of this method is that
it uniformly reduces the proportion of duplicated days
for all conditions. Therefore, variability in actual illness
behavior across medical conditions is minimized.

Utilization of health services—For each medical en-
counter recorded in the survey, respondents could report
up to four medical conditions. The public use files show
that approximately 10 percent of medical visits have
two conditions recorded; multiple conditions are listed
for about 12 percent of all hospital stays; and 4 percent
of the prescribed medication records have two conditions
recorded.

On one hand, listing multiple conditions on the event
record permits analysis of patterns of care-seeking
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behavior associated with different illnesses. Such data
can reveal, for example, whether certain illnesses are
generally treated by themselves or are treated along with
other conditions during a medical visit or hospitalization.

On the other hand, the NMCUES survey instrument
does not designate “principal diagnosis” or primary
reason for each medical encounter. Therefore, when mul-
tiple conditions are reported, it is difficult to attribute
health service use to a specific diagnosis. For this report,
a condition-related medical service is defined as one
for which the respondent identified an acute respiratory
condition as the only or as one of several reasons for
seeking medical care. Services that are not condition
related are defined as those for which none of the acute
respiratory conditions was listed.

Cost of health services—The NMCUES data contain
a number of improbably low values of total charges
for ambulatory visits, prescribed medications, and hospi-
tal stays. In many cases, the reported data may not
correspond with total charges for the service received
but instead represent out-of-pocket expenses incurred
by patients. To the extent that some respondents reported
out-of-pocket expenses as total charges for services, esti-
mates of total charges are biased downward.

As noted above, people are often treated for more
than one condition when they seek medical care. As
a result, it is difficult to isolate those charges that are
specific to a given illness. Thus, for these analyses,
condition-related charges are defined as charges for
health services for which acute respiratory conditions
were listed as the only or as one of several reasons
for seeking care. Because these charges may also reflect
the treatment of other conditions, they may overestimate
the economic impact of acute respiratory conditions,
both for the population as a whole and for individuals

suffering from these conditions.

Indirect costs—The indirect cost of illness and injury
is the loss of resources resulting from them. Resource
loss is generally calculated as lost productive capacity:
the loss of potential economic output because of morbid-
ity and mortality. Indirect costs are usually estimated
on the basis of the amount of time by which the indi-
vidual’s productivity is diminished or lost and the mone-
tary value of that lost productive time.

In calculating the indirect costs of morbidity for
1980, the first necessary calculation is the number of
years of productive activity lost by individuals with ill-
ness or injury. This measure deals with lost productivity,
so the convention is to count only persons 17 years
of age and over who were either working or keeping
house at the time of their illness or who were unable
to engage in these activities because of illness or injury.
However, persons who were unable to work for health
reasons for the entire year are excluded from calculations
in this report because in NMCUES no condition was
associated with such long-term disability. Individuals
who were not in the work force for other reasons, e.g.,
students or retirees, are also not part of the population
“atrisk” in these calculations.



The unit for calculation of lost productive time is
productive person years. Productive years lost, a non-
monetary measure of morbidity costs, is defined as the
number of productive days lost because of illness in
a year divided by the number of productive days in
a year. For this report, lost productive time is calculated
for all employed persons and homemakers. Persons who
were employed at any time in 1980 were classified as
employed in the NMCUES data files. Homemakers are
defined as persons who were not employed or disabled
in 1980 and who claimed “keeping house” as their pri-
mary activity in 1979. For employed persons, reported
work-loss days are divided by 245, the average number
of workdays in a year, to determine productive time
lost. In this study, calculations of lost output for home-
makers were performed for both bed-disability days and
restricted-activity days because the former underesti-
mates lost productivity and the latter overestimates lost
productivity. The appropriate denominator to analyze
days lost for either of these calculations is 365 because
homemakers can perform their work every day of the
year. By performing both sets of calculations, a range
of lost productivity with upper and lower bounds can
be constructed for homemakers. Estimates in this report
are given for the more restrictive unit of measure, bed-
disability days, and for restricted-activity days, which
yield somewhat higher estimates of lost productivity.
Measures of lost productive time for employed individ-

uals and homemakers have been weighted and aggregated
to produce national estimates of productive person years
for these two population groups.

Estimates of the indirect costs of morbidity are calcu-
lated by multiplying an individual’s reported work-loss
time by his or her reported earnings, when available.
Reported earnings do not include employee benefits,
so earnings are adjusted by a factor of 1.172 to account
for the additional value represented by fringe benefits.
The adjustment factor is based on the mean percent
of earnings represented by employee benefits (17.2 per-
cent) in 1980 (Survey of Current Business, 1981). Lost
earnings for employed persons whose earnings were not
reported are estimated using U.S. Department of Labor
1980 data for mean annual earnings and are specific
to the individual’s age, sex, race, and employment status
(full or part time). Again, figures are adjusted to include
the value of employee benefits. Lost productivity for
homemakers, whose labor is not reimbursed, is estimated
using the market-value approach. The value of lost home-
maker services is approximated by estimating the cost
of replacing those services with services purchased in
the market. The values employed are derived from time-
use studies and relevant wage rates (Hodgson and Rice,
1984; Walker and Gauger, 1973). Details of the estima-
tion procedures, including tables of values used to esti-
mate these costs, are presented in “The costs of illness,
United States, 1980,” Appendix V (Parsons et al., 1986).



Findings

Incidence

Over one-half of the U.S. civilian nonin-
stitutionalized population (504 per 1,000 persons, or
112.3 million persons) had one or more episodes of
acute respiratory disease during 1980 (Table A). Colds
(259 per 1,000) and influenza (260 per 1,000) were
the most frequently reported conditions. Acute lower
respiratory infections were least frequently reported in
the survey (39 per 1,000) and were reported approxi-
mately one-sixth as frequently as either colds or in-
fluenza. When the population is limited to those who
reported any condition during 1980, the rates are slightly
but consistently higher for all respiratory conditions and
for each specific respiratory subgroup. One or more
acute respiratory conditions were reported by 589 per
1,000 persons reporting any condition and 504 per 1,000
persons in the general population. The higher incidence
rate in those reporting any other health-related condition
indicates that there is a slightly greater rate of respiratory
conditions among persons who report other medical
conditions.

These findings represent estimates of only severe
or troublesome episodes of acute respiratory conditions.
Only episodes resulting in a medical visit or disability
were reported by respondents. Moreover, respondents
reported conditions occurring in the last 3 months, mak-

Table A

Incidence rate of acute respiratory conditions for all persons and
persons with any health condition, by condition group:
United States, 1980

Estimated Persons
population with any
in All health

Condition group thousands persons condition

Rate per 1,000 population
112,302 504.0 588.8

Persons with acute
respiratory conditions . . .

Colds . ............ ... 57,638 258.7 3022
Nasopharyngitis . . . . ... .. .. 16,150 72.5 84.7
Influenza . ... .......... 57,866 259.7 303.4
Otisismedia . ........... 11,424 51.3 59.9
Lower respiratory

infections . . . .......... 8,592 38.6 451

NOTE: An estimated 222,824,000 persons were in the civilian
nonistitutionalized population in 1980.

10

ing it less likely that a brief episode or mildly symptoma-
tic illness would be recalled. NMCUES rates do not
necessarily agree with those from the National Household
Interview Survey (NHIS), in which information is ob-
tained on all symptomatic episodes, regardless of morbid-
ity, and which has a shorter recall period. NHIS data
indicate 253,175,000 incidents of acute respiratory con-
ditions in 1980, and 52.3 percent of respondents reported
one or more episodes during 1980 (Jack, 1981).
NMCUES and NHIS estimates of rates are similar, but
NMCUES estimates of persons affected are lower, proba-
bly because a higher threshold for reporting is used.

Underreporting may differ among the specific sub-
groups within this broad category because of different
levels of disability. Lower respiratory conditions are
generally associated with more prominent symptomatol-
ogy and disability and are more likely to result in utiliza-
tion of health services. Therefore, lower respiratory con-
ditions would be less likely to be underreported than
colds, which can be mild and not result in disability
or work loss. The condition subgroups within the res-
piratory condition category are not mutually exclusive,
so the same surveyed individual might report episodes
in more than one disease group or multiple episodes
of one category but would be counted only once in
a person-specific analysis.

Although acute respiratory conditions are usually
self-limiting and resolve with little or no residual morbid-
ity, some individuals may have multiple episodes. About
29 percent of the population had one episode, and 21.6
percent had two or more episodes during the calendar
year (Table B). Children under 12 years of age had
the most recurrent episodes, with 9.6 percent having
four or more episodes during the year, compared with
3.2 percent of the total population (Table 1). The propor-
tion of persons experiencing one or more episodes de-
creased with age. Of children under 12 years of age,
68.1 percent had one or more episodes, and 9.6 percent
had four or more. Of people 65 years of age and over,
32.6 percent reported one or more episodes, and less
than 1 percent had four or more episodes. Females re-
ported significantly more multiple occurrences of res-
piratory disease than did males, but there was no signifi-
cant gender difference in single occurrences. More single
and multiple occurrences were reported by white and
other persons than by black persons.



Table B

Percent distribution of persons by number of episodes of acute respiratory conditions, according to selected characteristics:
United States, 1980

Number of episodes

4
Characteristic Total None 1 2 3 or more
Percent
Allpersons. . . ... ......... 100.0 49.6 28.7 13.1 53 3.2
Age
Undert12vyears . . . .. ........... 100.0 32.0 29.0 19.3 10.2 9.6
12-18vyears . ... ... ... .. ..., 100.0 48.2 29.9 14.0 5.8 2.1
19-44years .. ... ............ 100.0 49.8 30.3 128 4.7 2.2
45-64vyears’ . . . ... . oL 100.0 575 279 10.3 3.2 1.1
65yearsandover ... ........... 100.0 67.4 225 7.1 2.3 0.7
Sex
Male. . .................... 100.0 53.0 275 12.1 4.7 2.7
Female . ................... 100.0 46.5 29.9 14.1 59 3.7
Race
Black . ... ... ... .. .. .. . ... 100.0 60.6 26.2 8.9 3.0 1.1
Whiteandother. . . . .. ... ... .... 100.0 48.1 29.1 13.7 5.6 3.5
Perceived health status
Excellent . .................. 100.0 49.9 288 12.7 5.1 3.5
Good ....... ... ..., 100.0 48.4 28.9 139 59 3.0
Fair .. ... ... ... . . ... ... ... 100.0 49.9 28.3 13.6 5.3 2.9
Poor. . ......... .. ... ... .... 100.0 56.8 26.6 10.4 3.0 3.2

It is not clear whether age, sex, and race differences
represent true differences in incidence or, alternatively,
variability in recall or perceived morbidity. The age
gradient of decreased episodes, either single or multiple,
supports the idea of decreased incidence with increasing
age rather than possible differential reporting by those
in school, the work force, or retirement. The male-female
differences are small but consistent. The differences by
race are also consistent. However, the possibility that
differences in reporting or in perceived severity of illness
consistently bias the results cannot be excluded.

The perceived health status of persons was not related
to the occurrence of single or multiple episodes of acute
respiratory conditions, and persons rating their health
as “poor” tended to report fewer respiratory episodes
(Table B). A person’s subjective assessment of health
status is generally determined by the presence of chronic
or debilitating diseases. Acute respiratory conditions
either occur no more frequently than chronic conditions
or are given relatively little attention compared with
coexisting chronic conditions. Therefore, persons rating
their health status as “poor” may not feel that acute
respiratory conditions merit reporting.

The distributions by age, sex, race, education, and
family income of persons reporting the specific condi-
tions comprising acute respiratory diseases are given
in Table 1. Colds, nasopharyngitis, influenza, and otitis
media were more commonly reported in children (under
12 years of age) and in younger adults (12-44 years

of age) than in older adults. The inverse relationship
of these rates to age was consistent and significant.
The rates for influenza were relatively high throughout
childhood and the middle adult ages, with the lowest
rates being found in those 65 years of age and over.
Otitis media, including complications, was predomi-
nantly reported for children. Lower respiratory infections
were more common at the two ends of the age range,
in those under 12 years of age and 65 years of age
and over.

The lower rates of acute respiratory conditions for
people 65 years of age and over may reflect several
factors: differential reporting, decreased exposure to in-
fectious agents from lessened social and work interac-
tions, and effect of immunization programs, or natural
development of relative immunity over a lifetime of
exposure. Whatever the explanation, rates for acute res-
piratory conditions exclusive of lower respiratory disease
were relatively low in the elderly population even during
a year of high influenza rates.

Females reported higher rates of disease for every
acute respiratory condition except otitis media, which
had similar rates for males and females. White and other
persons reported higher rates for all acute respiratory
conditions than did black persons, with the most striking
differences being found for influenza, otitis media, and
lower respiratory disease. There was a positive relation-
ship between rates of reported disease and education
for every condition except lower respiratory disease,
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for which no difference was found. There was no evident
pattern by income for lower respiratory conditions, but
the lowest rates were found for those at the highest
income level ($35,000 or more). In other condition
groups, the rates generally were directly related to in-
come, with the lowest rates being reported in the lowest
family income group (less than $10,000) and the highest
rates in the higher family income groups ($20,000-
$34,999 or $35,000 and more). Demographic differences
in rates could represent differential reporting because
of varying perceptions of acute illness and different finan-
cial ability to pay for health care.

These incidence data correspond with demographic
patterns of respiratory conditions found in NHIS data.
(As explained earlier, NMCUES estimates are expected
to be somewhat lower than those from NHIS.) According
to both NHIS and NMCUES data, rates for acute upper
respiratory conditions are highest in youth and decline
with age. For lower respiratory infections, there is no
consistent age gradient, and the highest rates are in
the young and in the old. Females, white and other
persons, and persons with more education and higher
incomes have higher rates of acute respiratory
conditions.

Disability

Acute respiratory conditions were associated with
means of 5.9 restricted-activity days, 3.2 bed-disability
days, and 2.1 work-loss days (Table C). Colds,
nasopharyngitis, and otitis media resulted in the fewest
days of disability. Influenza was associated with sig-
nificantly more disability than other upper respiratory
conditions. Lower respiratory infections accounted for
the greatest mean number of restricted-activity, bed-disa-
bility, and work-loss days.

The civilian noninstitutionalized population had 13.8
restricted-activity days, 5.3 bed-disability days, and 5.8
work-loss days per capita (Parsons et al., 1986). There-

Table C

Mean days of condition-related disability for persons with acute
respiratory conditions, by type of disability and condition group:
United States, 1980

Type of disability

Restricted Bed Work
Condition group activity disability loss
Mean days
Total . . ....... 5.9 3.2 2.1
Colds . ........... 3.7 1.7 1.1
Nasopharyngitis . . . . . . . 23 1.2 0.8
Influenza . . ... ... .. 54 3.2 2.2
Otitis media . . . ... .. .. 3.4 1.3 0.6
Lower respiratory

infections . . .. ... .. 8.2 47 29
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fore, in each disability category, the mean level of disa-
bility attributed to acute respiratory conditions was less
than that reported for all conditions in the general popula-
tion. Lower respiratory infections were associated with
two to four times as many restricted-activity and bed-dis-
ability days as were colds, nasopharyngitis, or otitis
media. The bed-disability and work-loss days associated
with influenza were at least twice as great as those
for other upper respiratory conditions, but 1980 was
characterized as an influenza epidemic year.

Indirect Costs

Indirect medical costs represent the loss to society
of productivity foregone because of illness. These costs
were considerable for acute respiratory conditions (Ta-
ble D). For the total category of acute respiratory condi-
tions, $8.4 billion was calculated as the indirect cost
when bed-disability days were used as the measure of
lost productivity for homemakers in the estimates, and
$9.1 billion was estimated when restricted-activity days
were used. Employed persons incurred $7.7 billion in
indirect costs; homemakers incurred $698 million and
$1.4 billion when bed-disability days and restriced-activ-
ity days, respectively, were used in the calculation.

Among the specific subgroups, influenza had the
greatest associated indirect costs for employed persons
and for homemakers when restricted-activity days were
used as the measure. Somewhat lower, but nevertheless
important in relation to other disorders, were the indirect
costs associated with colds. Indirect costs from colds
were approximately one-half of those attributed to in-
fluenza, although the incidence of the two disorders
in 1980 was similar (Table A). However, the indirect
costs attributed to colds were several times greater than
those for the other specific acute respiratory conditions.
Otitis media was associated with the lowest attributable
indirect costs. This disorder affects primarily younger
persons, who are not in the work force, so one would
not expect an appreciable indirect cost impact. On the
other hand, these calculations do not capture the indirect
costs to the responsible adult who must provide depend-
ent care during the illness of a child. The estimates
in Table D are not discrete for each of the subgroups,
as persons might have had more than one respiratory
condition or multiple episodes of conditions. The data
files in NMCUES do not permit separation of these
costs by specific episodes.

The indirect costs associated with acute respiratory
conditions were considerably greater than those calcu-
Jated for hypertension and cardiovascular diseases
(Harlan et al., to be published) or for musculoskeletal
conditions (Murt et al., 1986). The contrast with car-
diovascular diseases is especially striking. The indirect
costs of illness attributed to acute respiratory conditions
were approximately fourfold to fivefold greater than those
for cardiovascular conditions. The differences for mus-



Table D

Estimated value of productivity lost as a resuilt of morbidity for persons with acute respiratory conditions, by employment and condition
group: United States, 1980

Total Homemakers
Bed Restricted Bed Restricted
Condition group disability! activity? Employed disability’ activity®
Persons with acute Amount in millions
respiratory conditions . . . . . . .. $8,355 $9,068 $7,657 $698 $1,412
Colds . ....... ... ... ... ... 2,309 2,533 2,177 133 356
Nasopharyngitis. . . . ... ... ...... 366 407 341 24 65
Influenza .. ................. 4,786 5,135 4,341 45 794
Otitsmedia . . .. .............. 135 143 119 16 24
Lower respiratory infections . ........ 772 867 688 84 180

Calculated using bed-disability days as measure of lost productivity for homemakers.

ZCalculated using restricted-activity days as measure of lost productivity for homemakers.
NOTE: “Employed"” refers to persons employed at any time in 1980; “homemakers” refers to persons who did not work for all of 1880 but were not disabled and

claimed homemaking as their major activity in 1979.

Table E

Mean ambulatory care visits for persons with acute respiratory conditions and percent distribution by reason for visit, according to
condition group: United States, 1980

Reason for visit

Indexed
condition
Indexed and
All condition unrelated Unrelated
Condition group visits only morbidity morbidity only
Persons with acute Mean visits
respiratory conditions . . ... ... .. .. 5.9 0.8 0.1 4.9
Colds . . ... ... . 5.9 0.6 0.1 5.2
Nasopharyngitis . . . . .. .. ... ......... 7.3 0.6 0.2 6.5
Influenza . .. ... ... ... . ... .. ..., 5.7 0.4 0.0 53
Oftsmedia . . .................... 7.4 1.6 0.4 53
Lower respiratory infections . . . .. ... .. ... 8.7 13 04 7.0
Persons with acute Percent distribution
respiratory conditions . . . .. .. ... .. 100.0 15.0 1.7 83.3
Colds . ....... ... .. ... .. .. ... 100.0 104 1.6 88.0
Nasopharyngitis . . . . . ... ............ 100.0 8.4 2.1 89.5
Influenza . . . ... .. ... L L. 100.0 6.3 0.8 92.9
Oftismedia . . . ................... 100.0 22.1 57 723
Lower respiratory infections . . ... ........ 100.0 15.2 41 80.6

NOTE: An estimated 5.2 mean ambulatory care visits were made by the total civilian noninstitutionalized population.

culoskeletal disorders were less marked; nevertheless,
respiratory conditions had 1-1/2 to 3 times greater indirect
costs. The considerably greater indirect costs for acute
respiratory conditions than for two common categories
of chronic disease may be attributable to the greater
incidence of respiratory conditions and their propensity
to result in work-loss, bed-disability, or restricted-activ-
ity days. In contrast, cardiovascular and musculoskeletal
conditions may result in chronic functional limitation
or elimination from the work force but less work absence
or bed disability.

Ambulatory Visits and Treatment

Ambulatory visits by the U.S. population for acute
respiratory conditions are shown in Table E. An esti-
mated 112.3 million persons had one or more episodes
of acute respiratory conditions (Table A). These persons
averaged 5.9 visits to health care providers, but only
a fraction (0.9) of a visit was specifically attributable
to acute respiratory conditions (15 percent), and 0.1
of a visit (1.7 percent) was for a respiratory condition
plus another unrelated condition. The majority of
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ambulatory visits made by persons reporting a respiratory
condition (4.9 visits) were for unrelated morbidity. Al-
though acute respiratory conditions were common in
the general population and were frequently responsible
for disability days and relatively great indirect costs,
they were not commonly the main reason for an ambula-
tory visit.

This pattern of infrequent visits for the indexed condi-
tion was found for colds, nasopharyngitis, and influenza.
A greater proportion of visits for otitis media and lower
respiratory infections (22.1 percent and 15.2 percent,
respectively) were made for the indexed condition only.
Otitis media and lower respiratory infections may have
considerable morbidity and often require prescribed
medications, especially antibiotics. A greater proportion
of ambulatory visits were for treatment of these condi-
tions alone or in conjunction with a related condition.
Although ambulatory care visits include visits to non-
physician providers such as chiropractors and podiatrists,
it is assumed that most visits specifically attributable
to acute respiratory conditions were made to physicians
or to nonphysicians working under a physician’s
supervision.

The distributions of ambulatory visits by age, sex,
and race are given for each condition in Tables 2-6.
For all subgroups reporting one or more upper respiratory
conditions, total visits increased for successively older
groups, but the number of visits specifically attributed
to acute respiratory conditions were lower for older
adults. Therefore, younger persons had a greater propor-
tion of ambulatory visits for the indexed respiratory con-
dition, and older people made a greater proportion of
visits for problems unrelated to acute respiratory
conditions.

Hospital Admissions and Surgical
Procedures

Acute respiratory conditions infrequently require
hospital admissions for treatment, but they may lead to
hospitalization by complicating a chronic disease or
by causing development of permanent structural changes
from persistent or recurrent infections. For persons re-
porting acute respiratory conditions, Table F shows rates
of hospital admissions specifically attributable to acute
respiratory conditions (indexed condition) and attributa-
ble to unrelated conditions. Less than 3 percent of persons
reporting upper respiratory conditions required hospitali-
zation specifically for the condition. Hospital admissions
were more frequently for an unrelated condition, and
10.4 percent reported such an admission. Persons report-
ing lower respiratory infections represent a different sub-
group. These individuals were at least six times as likely
to be hospitalized for the condition as people reporting
upper respiratory conditions were. They were also sig-
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Table F

Percent of persons with acute respiratory conditions who had a
hospital admission, by reason for admission and condition
group: United States, 1980

Reason for admission

All Indexed Unrelated
admissions condition condition

Condition group

Alf acute Percent
respiratory conditions . 125 241 104
Colds . ............. 11.9 1.1 10.8
Nasopharyngitis . . . . ... .. 165 27 12.8
Influenza . ... ........ 11.0 05 10.5
Ofitis media . . . . . ...... 12.7 1.8 10.9
Lower respiratory infections . . 290.6 12.2 17.4

nificantly more likely to be hospitalized for an unrelated
condition. These findings indicate the severity of lower
respiratory infections and suggest that they occur more
frequently in persons with other serious conditions requir-
ing hospitalization.

The rate for surgical procedures related to acute res-
piratory conditions was 5 per 1,000 population (Ta-
ble G), and more than one-half of the relevant procedures
were tonsillectomy and/or adenoidectomy (2.7 per
1,000). (Thoracotomy was specifically excluded from
these analyses.) The rates for all respiratory surgical
procedures, and specifically for tonsillectomy and/or
adenoidectomy, were highest when nasopharyngitis
(31.5 per 1,000) or otitis media (17.9 per 1,000) was
the associated acute disease. Surgical procedures were
least frequently reported in association with influenza
(5.7 per 1,000). Tonsillectomy and/or adenoidectomy
represented 78.7 percent of surgical procedures for
nasopharyngitis and 62.6 percent for otitis media. These
proportions are slightly greater than the proportion for
all persons with or without respiratory conditions (54.0
percent).

The rates for all surgical procedures were highest
in those under 18 years of age, and tonsillectomy and/or
adenoidectomy accounted for the preponderance of pro-
cedures. Rates for related surgical procedures were low-
est in those 4564 years of age and rose again among
persons 65 years of age and over. The rates for tonsillec-
tomy and/or adenoidectomy were essentially zero for
those 45 years of age and over. Surgical procedures
for these older persons were probably related to diagnos-
tic procedures, such as bronchoscopy and biopsy. Res-
piratory surgical procedures were significantly more
common in males than females, and tonsillectomy and/or
adenoidectomy rates were also significantly greater for
males than females. Surgical rates were significantly
greater for white and other persons than for black persons,
but the tonsillectomy and/or adenoidectomy rates did
not differ significantly between the racial groups.



Table G

Rate of condition-related surgical procedures for persons with acute respiratory conditions, rate of tonsillectomy and/or adenoidectomy
procedures, and charges for procedures, by condition group and selected characteristics: United States, 1980

Relevant respiratory

Tonsillectomy and/or

surgical procedures’ adenoidectomy
Rate Rate
Condition group per 1,000 Charges per 1,000 Charges
and characteristic populiation in millions population in millions
Allpersons. . . . ... .. .. ........ 50 $2,082 27 $651
Persons with acute
respiratory conditions . . . . ... ... .. 8.5 1,429 5.3 640
Condition group

Colds . . ... ... .. .. 11.0 865 7.4 442

Nasopharyngitis . . . . ... .. ... ... ..... 31.5 581 24.8 429

Influenza . . ... ....... ... .. . ... 57 483 3.0 184

Ofitismedia . . . ................... 17.9 236 11.2 143

Lower respiratory infections . . . ... .. ... .. 123 342 6.3 60
Age

Under12years . . . .. ... ... ... .. .. 10.7 452 9.0 371

12-18years . . .. ... ... 7.8 357 55 192

19~44years . . ... .o i it i e e 3.0 392 0.9 88

45-B4years . . . ... oo e e 1.8 217 - -

65yearsandover ... ........... ..., 4.6 664 - -
Sex

Male. ...... ... ... ... 5.8 1,207 3.2 379

Female . ......... ... ... .. 4.1 875 23 272
Race

Black . ... ... . .. e 4.0 137 29 99

Whiteandother. . . . .. ... .. ... ... ... 5.1 1,946 27 552

TExcludes thoracotornies.

Direct Costs

Total charges—The total charges for acute respira-
tory conditions and for each subgroup are presented
in Table H. Charges for inpatient hospital care accounted
for $4.1 billion, or 48.6 percent of the total direct costs
specifically related to acute respiratory conditions. Physi-
cian services represented 39.5 percent of total charges,
and smaller proportions of the charges were attributed
to prescribed medications (9.5 percent), other profes-
sional services (2.0 percent), and dental and other ser-
vices (0.4 percent). In comparison with direct costs for
all health problems in the U.S. civilian nonin-
stitutionalized population (Table J), acute respiratory
conditions had significantly greater proportions of physi-
cian charges and prescribed medication charges. For
lower respiratory infections, charges for inpatient hospi-
tal care were proportionately greater and charges for
physician services less, a pattern concordant with the
greater utilization of hospital services for lower respira-
tory infections (Table F).

The total direct costs of acute respiratory conditions
were $8.3 billion, which represented 5.4 percent of the
reported health care costs for the total population (Ta-
bles H and J). Acute respiratory diseases were responsible

for 5.6 percent of total direct costs for hospital care
and 7.6 percent of charges for physician services. Lower
respiratory infections represented the greatest charges
($3.5 billion) among the subgroups of acute respiratory
conditions, comprising 42.0 percent of the total. Physi-
cian charges for lower respiratory infections comprised
$750 million, or 22.7 percent of the total physician
charges for all persons with acute respiratory conditions,
although persons having this condition represented only
7.7 percent of the total reporting an acute respiratory
condition. Upper respiratory conditions differed from
lower respiratory infections with respect to charges.
Upper respiratory conditions had a larger proportion of
total direct costs attributed to physician services (44.1—
57.3 percent) and to prescribed medications (13.7-14.5
percent) than did lower respiratory infections (21.4 per-
cent for physician services and 2.7 percent for prescribed
medications). On the other hand, hospital charges were
proportionately smaller for upper respiratory conditions
(26.1-37.7 percent) than for lower respiratory infections
(74.1 percent).

Per capita charges and out-of-pocket expenditures—
The per capita condition-related charges attributable to
medical care for acute respiratory conditions during 1980
are given in Table K. Per capita charges ranged from
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Table H

Condition-related charges for persons with acute respiratory conditions and percent distribution by type of service, according to
condition group: United States, 1980

Type of service

All condition-
related Hospital Other Other
health inpatient Physician professional Prescribed health
Condition group services care’ services? services® medications services®

Persons with acute Amount in millions
respiratory conditions . . . . . . .. $8,345 $4,052 $3,299 $165 $795 $35
Colds .. ....... ... ... ... 2,030 661 1,034 48 283 4
Nasopharyngitis . . . . . . ... ... .... 915 345 403 34 133 -
Influenza . . .. ........... ... 1,164 349 635 14 160 6
Otitismedia . . . ... ... ......... 1,048 273 600 23 143 8
Lower respiratory infections . . . . .. . .. 3,508 2,600 750 48 a3 18

Persons with acute Percent distribution
respiratory conditions . . . . . ... 100.0 48.6 39.5 2.0 9.5 0.4
Colds .. ... ... ... ... .. ... . 100.0 32.6 51.0 2.3 139 ° 0.2
Nasopharyngitis . . . . . . ... .. ... .. 100.0 37.7 441 3.7 14.5 -
influenza . . . ... ... ... L 100.0 30.0 54.5 1.2 13.7 0.5
Otitismedia . . . ............... 100.0 26.1 57.3 2.2 13.7 0.8
Lower respiratory infections . . . ... ... 100.0 74.1 21.4 1.4 2.7 0.5

'Excludes physician services provided to patients admitted to the hospital.

?Includes both inpatient and outpatient physician services.

3ncludes chiropractors, podiatrists, optometrists, psychologists, social workers, nurses, physical therapists, and others.
4Includes dental services, eyeglasses, orthopedic appliances, hearing aids, diabetic supplies, and ambulance services.

Table J

Total charges for all persons and for persons with acute respiratory conditions and percent distribution by type of health service,
according to condition group: United States, 1980

Type of service

All Hospital Other Other
health inpatient Physician professional Prescribed health
Condition group services care’ services? services® medications services®
Amount in millions

Alpersons. . . .. .......... $153,878 $71,955 $43,490 $9,197 $7,831 $21,405
Persons with acute

respiratory conditions . . . . . . .. 73,899 30,684 22,403 4,974 4,403 11,435

Colds . ...... .. ... . ... 35,450 13,680 11,113 2,506 2,203 5,948

Nasopharyngitis . . . . . .. .. ... .... 12,052 4,723 3,867 849 880 1,733

Influenza. . . . ... ... ... ... 35,282 14,153 10,770 2,382 2,049 5,929

Ofitsmedia . . . .. ... .. ... ..... 6,993 2,675 2,533 438 491 856

Lower respiratory infections . . . . . ... .. 11,541 6,545 2,990 476 564 967

Percent distribution

Allpersons. . . ... ... ...... 100.0 46.8 28.3 6.0 5.1 13.9
Persons with acute

respiratory conditions . . . . . . .. 100.0 415 30.3 6.7 6.0 15.5

Colds .. ......c... iy 100.0 386 313 71 6.2 16.8

Nasopharyngitis . . . . . ... ... ... .. 100.0 39.2 321 7.0 7.3 14.4

Influenza . .. ... ... ... ... ... 100.0 40.1 305 6.8 5.8 16.8

Otitis media. . . .. ............. 100.0 38.2 36.2 6.3 7.0 12.2

Lower respiratory infections . . . ... . .. 100.0 56.7 25.9 4.1 4.9 8.4

'Excludes charges for physician services provided to patients admitted to the hospital.

2|ncludes both inpatient and outpatient physician services.

3)ncludes chiropractors, podiatrists, optometrists, psychologists, social workers, nurses, physical therapists, and others.
Jincludes dental services, eyeglasses, orthopedic appliances, hearing aids, diabetic supplies, and ambulance services.
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Table K

Per capita condition-related charges for persons with acute respiratory conditions and percent of charges paid out of pocket, by type
of health service and condition group: United States, 1980

All condition-related Hospital Ambulatory Prescribed Other health
health services admissions’ visits? medications services®
Per Percent Per Percent Per Percent Per Percent Per Percent
capita out of capita out of capita out of capita out of capita out of
Condition group charge pocket charge pocket charge pocket charge pocket charge pocket
Total . . ....... $74 29.8 $42 13.1 $25 46.5 $7 70.1 $0.3 31.3
Colds ............ 35 378 14 8.9 17 52.0 5 69.2 0.0 47.0
Nasopharyngitis . . . . . . . 57 25.8 30 4.9 18 43.6 8 63.1 - -
Influenza .......... 20 36.7 7 6.2 10 46.9 3 749 0.0 242
Ofitis media . . .. ... .. 92 36.8 28 13.0 50 41.5 13 72.0 1 26.7
Lower respiratory
infections . . . ... ... 408 21.5 343 16.7 53 422 11 71.0 2 28.5

TIncludes inpatient physician services.
2Includes outpatient visits to physicians and to other health professionals.
SIncludes dental and other health services.

$20 to $92 for upper respiratory conditions. The high
per capita charge for lower respiratory conditions, $408,
reflects greater charges for hospital care ($343). Of upper
respiratory conditions, otitis media was associated with
the greatest charges ($92), primarily because of high
charges for ambulatory visits ($50) and prescribed medi-
cations ($13).

Per capita charges for colds ($35) were higher than
those for influenza ($20), though not significantly so.
The similarity was unanticipated because influenza is
generally a more severe illness, and 1980 was character-
ized as an epidemic year for influenza with a significant
increase in fatalities. The population reporting one or
more episodes of either condition was similar
(57,638,000 for colds and 57,866,000 for influenza),
and only slightly more ambulatory visits were reported
for colds. Multiple episodes of colds do not account
for the difference, as multiple episodes were reported
with equal frequency for both conditions. However, in-
fluenza was reported more frequently in the working-age
population than colds were and was associated with great-
er indirect costs. These findings suggest that adults may
have identified their illness as influenza, knowing that
it was epidemic, and remained home from work but
did not seek medical care. On the other hand, medical
care may have been sought for younger persons with
colds because of parental uncertainty about the diagnosis,
severe symptoms, or complications. The problem of com-
plications might also indicate why per capita hospital
charges are higher for colds than for influenza.

The proportion of charges paid out of pocket aver-
aged 29.8 percent and varied from 21.5 percent to 37.8
percent (Table K). The smallest proportion of out-of-
pocket expenditures was for lower respiratory disease,
reflecting the greater number of hospital admissions and
subsequent third-party health care coverage for this con-
dition. Prescribed medications were generally paid out
of pocket (70 percent). Charges paid out of pocket for

ambulatory visits (46.5 percent) also represented impor-
tant sources of these expenses.

Per capita hospital charges—Per capita inpatient
hospital charges were greater than per capita charges
for ambulatory visits, although the proportion of out-of-
pocket expenses was less than one-third (Table K). Hos-
pital charges for upper respiratory conditions were mod-
est, ranging from $7 to $30 per capita, but per capita
hospital charges for lower respiratory infections were
more than 10 times greater at $343. Per capita hospital
charges for nasopharyngitis and otitis media were some-
what higher than charges for colds and influenza were.
This reflects the higher surgical rates, specifically for
tonsillectomy and/or adenoidectomy, for these conditions
(Table G).

Per capita charges by demographic characteristics—
The pattérns of costs for specific respiratory subgroups
by demographic characteristics (Tables 7-11) indicate
considerable differences in charges. The tables have been
constructed so the charges for all conditions can be
contrasted with charges specifically for respiratory condi-
tions. The tables show per capita charges as well as
the percent of total charges that were out of pocket.

For persons reporting colds (Table 7), the average
charges specifically for colds were $35, but charges
for all conditions were $615. The proportion of out-of-
pocket expenses for the indexed condition was 37.8
percent, and for all conditions 33.0 percent. By age
group, the charges attributable to colds were greatest
in those under 12 years of age and least in those 1217
years of age. By contrast, per capita charges for all
conditions were lowest in the youngest group and in-
creased progressively for each age group. Therefore,
the proportion of total per capita charges attributable
to colds decreased in successively older groups. The
proportion was 15.3 percent ($46/$300) for those under
12 years of age but decreased to 2.3 percent ($37/$1,601)
for those 65 years of age and over.
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Although more females than males reported colds
(Table 1), females reported lower per capita charges
for care of colds. The charges for all conditions were
similar for both sexes. The proportion of cold-related
out-of-pocket expenses was slightly greater for females
(40.8 percent) than males (35.1 percent), and females
also had a greater proportion of out-of-pocket expenses
for all illnesses.

There were no major racial differences in charges
for all conditions or specifically for colds. The proportion
of total out-of-pocket expenditures was significantly
greater for white and other persons than for black persons.
Charges for colds were greatest for those with the lowest
family income and the least education of the head of
family. However, for all conditions, the distribution of
per capita charges across education or income tended
to have a U-shaped relationship.

Similar patterns were found for pharyngitis and in-
fluenza (Tables 8 and 9). The proportion of total charges
accounted for by these respiratory disease categories
was lower in successively older age groups. Relatively
small differences were found by sex and race in per
capita charges specifically related to these conditions.
The pattern of greater charges for males and black persons
was generally present. An inverse relationship between
per capita charges and education and income was found.
Otitis media involved charges primarily for those under
12 years of age, but little variation among per capita
charges was apparent by other sociodemographic charac-
teristics (Table 10).

The per capita charge pattern for lower respiratory
infections differed markedly from that for the other condi-
tions (Table 11). Per capita charges specifically for lower
respiratory infections increased fivefold from the
youngest to the oldest age group ($151 for under 12
years of age to $842 for 65 years of age and over).
Per capita charges for all conditions also increased pro-
portionately with age, from $543 to $2,882. The propor-
tion of total charges attributed to lower respiratory disease
was similar at all ages, varying from 27 to 37 percent.
The proportion attributable to acute respiratory conditions
did not decrease with increasing age, as was the case
for upper respiratory infections. The proportion of lower
respiratory charges that were paid out of pocket was
lowest for persons 65 years of age and over, accounting
for only 10.6 percent of total per capita charges.

There were differences by sex and race in per capita
charges for lower respiratory infections. Males had 2.4
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times greater charges than females had for lower respira-
tory infections, but the difference was not statistically
significant. On the other hand, charges for all conditions
for males were 1.5 times greater than charges for females,
a statistically significant difference. Black persons had
almost twofold greater charges for lower respiratory dis-
ease than white and other persons had, although the
differential charges between the two groups for all medi-
cal conditions was small and the differences were not
significant. The proportion of total out-of-pocket ex-
penses was significantly greater for black persons, being
2.6 times more than the proportion for white and other
persons. This represents a reversal of the pattern observed
for upper respiratory infections.

Per capita charges were greatest for the lowest educa-
tional level and were only about one-half as great among
those who reported some college education. Charges
for this condition differed considerably by income level.
Persons with family incomes less than $20,000 per year
had six times greater per capita charges for lower respira-
tory disease than persons with incomes of $35,000 per
year or more had, but the variances were great and
the differences were not significant.

Per capita charges for acute respiratory conditions
confirm the pattern for visits. For younger persons, par-
ticularly those under 12 years of age, respiratory infec-
tions accounted for a major proportion of total health
care charges, and these charges were primarily attributa-
ble to ambulatory visits and prescribed medications (Ta-
bles 12-16). Hospital and surgical charges resulted
primarily from tonsillectomy and/or adenoidectomy. For
young adults (1844 years of age), the per capita charge
for respiratory conditions constituted a lesser proportion
of per capita charges for all conditions than at younger
ages. Over 45 years of age, a relatively small proportion
of health care charges were related to respiratory infec-
tions; this was particularly striking for persons 65 years
of age and over. However, the total per capita charges
for all conditions were greater with increasing age. This
pattern was found for each subgroup of acute respiratory
conditions except lower respiratory disease. Persons with
lower respiratory infections had markedly higher per
capita charges, and charges were greatest in the older
age groups. Moreover, total charges for all conditions
were greater in persons with lower respiratory infections,
indicating that their general health was not as good as
that of persons with upper respiratory infections.



Discussion

Acute respiratory conditions are common and fre-
quent in the general population and represent an impor-
tant source of direct and indirect medical costs.
NMCUES data permit estimates of incidence and costs
for these conditions, but caveats should be noted regard-
ing these estimates. The actual incidence rates for acute
respiratory conditions cannot be accurately estimated
from this survey because episodes were reported only
if they were sufficiently troublesome to require a visit
to a health provider or caused disability. An important
strength of NMCUES as regards acute respiratory condi-
tions was the quarterly sampling during the survey year.
This frequent sampling and the use of a calendar diary
improved the likelihood that relatively minor acute
episodes would be recorded. The repeated surveys of
the same cohort provided estimates of seasonal incidence,
patterns of recurrence, and more reliable estimates of
economic effects of illness, particularly when compared
across sociodemographic groups. Another issue is the
accuracy of respondent-reported diagnoses for the sub-
groups of acute respiratory conditions. The accuracy
is suspect, particularly when many episodes were not
medically attended. However, the seasonal rates for sub-
groups, documented in Figures 1 and 2, were remarkably
consistent with the expected seasonal patterns and the
reported influenza trends for 1980. Moreover, the agree-
ment between the observed demographic correlates of
acute respiratory subgroups in this survey and those
reported in the literature support the separation of the
general category into subgroups for analysis (Gwaltney,
1985; Trevino and Moss, 1984; Jack, 1981).

During 1980, more than one-half of the civilian non-
institutionalized population had one or more episodes
of acute respiratory conditions. Colds and influenza ac-
counted for the major proportion of occurrences, and
their rates were approximately equal. However, calendar
year 1980 exceeded the epidemic threshold for influenza
and pneumonia deaths during the first 2 months of the
year (Centers for Disease Control, 1984). Therefore,
one would expect the rates for influenza, and perhaps
for lower respiratory infections, to be unusually high.
This probably accounts for the roughly equal rates, be-
cause colds are generally more common than influenza
(Gwaltney, 1985). Therefore, the results of this survey
might not be representative of the “usual” year, and
health care use patterns and costs may be affected as
well.

The effect of acute respiratory conditions on medical
costs was impressive, although 1980 may not be a typical
year. Direct medical charges attributed to respiratory
disease accounted for 5 percent of the total direct charges
for all medical care. This relatively high proportion of
care costs resulted from the high incidence rate of acute
respiratory conditions despite a relatively low cost per
occurrence. The finding is even more impressive consid-
ering that a large proportion of episodes were not medi-
cally attended, the per capita costs for ambulatory visits
were relatively low, and hospital admissions were infre-
quent. Lower respiratory infections constituted the .only
subgroup with an important proportion of hospital
charges. Therefore, the direct costs attributable to acute
respiratory conditions resulted from high incidence de-
spite low unit costs.

Indirect costs associated with acute respiratory condi-

* tions were equivalent with the direct costs of these disor-

ders. Indirect costs reflect the economic or societal loss
of productivity resulting from the condition or its treat-
ment (Cooper and Rice, 1976). Disability costs are in-
cluded if there was a loss of productivity even if medical
consultation was not obtained. Conservative estimates
based on bed-disability days yielded $7.7 billion for
employed persons and $698 million for homemakers.
Estimates based on bed disability are conservative be-
cause lesser disability not requiring bed care is not in-
cluded. These estimates are even more remarkable be-
cause persons under 17 years, who had the highest inci-
dence of acute respiratory conditions, were not included
in the calculation of indirect costs. Moreover, indirect
costs do not include the cost of attendance by a caretaker
who might remain away from work although not ex-
periencing the condition.

The disability costs attributed to respiratory condi-
tions were greater than those for either cardiovascular
disease or musculoskeletal conditions, which are preva-
lent chronic or recurrent disorders. The relatively great
morbidity costs of acute, generally self-limiting condi-
tions can be attributed to the frequency of the respiratory
conditions and their predisposition to affect younger,
working-age persons and to cause frequent brief periods
of bed disability followed by recovery. Chronic disorders
tend to result in removal from the work force through
prolonged disability or a lower functional status. Thus,
their impact might not be reflected in disability day
lost from work. '
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Service use patterns and per capita charges differed
among the subgroups of respiratory conditions. Colds
and influenza were characterized by predominantly am-
bulatory care with relatively low per capita charges.
Otitis media and nasopharyngitis were more commonly
associated with surgical procedures, primarily tonsillec-
tomy and/or adenoidectomy, than were the other acute
respiratory conditions (Kozak and McCarthy, 1984). De-
spite more frequent surgical procedures, per capita
charges remained relatively low for otitis media and
nasopharyngitis. All of these subgroups were more com-
mon in younger persons, for whom they comprised a
major source of health costs. However, lower respiratory
infections contrasted sharply with the upper respiratory
conditions and had considerably higher per capita
charges. Lower respiratory infections were common in
older persons and were more often associated with hospi-
tal admissions. The considerable costs associated with
lower respiratory disease make preventive strategies for
this group of conditions a high priority from the perspec-
tive of cost containment and health improvement.

The availability of vaccines capable of preventing
pneumococcal pneumonia and influenza provides a po-
tentially cost-effective strategy to prevent acute lower
respiratory disease. The polyvalent pneumococcal vac-
cine effectively prevents lower respiratory infection from
the most common etiologic agent. The influenza vaccine
is produced annually and contains the viruses most likely
to be encountered during the year. Both immunizations
have proved effective. The pneumococcal vaccine need
be given only once to each individual; the influenza
vaccine should be administered annually. Immunization
has been recommended for older persons and for those
with chronic or debilitating conditions. Immunization
costs are small compared with the direct and indirect
costs of acute lower respiratory illness, particularly for
older persons. Untoward effects of the vaccines are mini-
mal. However, the response by physicians and the public
has been disappointingly small. Consideration should
be given to a detailed formal assessment to determine
whether this form of prevention is as cost effective as
it appears to be. If so, incentives for immunization of
persons covered by Medicare might be considered as
a means of increasing compliance with the recommenda-
tion for immunization.

The distributions of utilization and charges for acute
respiratory conditions by sociodemographic characteris-
tics provide an interesting portrayal of service use. Over-
all, acute respiratory conditions had the highest incidence
and greatest per capita charges in children and adolescents
and were lower in older persons. This pattern was most
prominent for upper respiratory conditions (colds, in-
fluenza, nasopharyngitis, and otitis media). Lower res-
piratory infections were major reasons for service use
and medical charges at the two extremes of the age
distribution, in children and in those 65 years of age
and over. Per capita charges for lower respiratory infec-
tions were four times greater than those for any other
subgroup. Males and white and other persons had greater
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per capita charges for acute upper respiratory conditions,
although the reported incidence was not remarkably dif-
ferent than that for females and black persons. This
suggests that incidence of acute upper respiratory condi-
tions is roughly similar by sex and race, but careseeking
behaviors differ. Black persons and those with lower
income levels had greater charges for lower respiratory
diseases. Because most persons with lower respiratory
infections seek medical care, the increased charges for
black persons may relate to more severe illness, delay
in seeking care, or complications that increase morbidity.

When ambulatory visits for all acute respiratory con-
ditions were compared with ambulatory visits for unre-
lated conditions, an interesting pattern was found. Acute
respiratory conditions represented a greater proportion
of all visits and of all per capita charges for younger
persons. For older persons, the number of acute respira-
tory conditions was somewhat less, and these conditions
accounted for a relatively small proportion of all ambula-
tory care visits. The incidence of acute respiratory condi-
tions decreases in older persons, but the prevalence of
chronic disorders increases. For example, older persons
make more ambulatory visits and have more hospital
admissions for cardiovascular and musculoskeletal condi-
tions. There is no indication from these survey data
that acute respiratory conditions are more common in
persons with chronic conditions. Therefore, the financial
impact of acute respiratory conditions is greater on
younger persons (and their caretakers) than on older
persons. The financial impact of lower respiratory infec-
-tions is somewhat greater than the impact of upper res-
piratory conditions among older persons, who have greater
incidence and unit charges for lower respiratory infec-
tions.

Acute respiratory conditions have been considered
relatively unimportant from the economic perspective
because of the self-limiting nature and relatively low
costs of care for each episode. However, data from
NMCUES indicate that the aggregate direct costs attribut-
able to these conditions are relatively great, and the
indirect costs from lost or decreased productivity are
remarkably high, equivalent to the direct costs. Although
the cost impact on individuals is low, the total cost
to society is high because of the frequency of these
conditions and the higher incidence in younger employed
individuals. The economic impact of these conditions
relates primarily to indirect costs. The direct costs of
illness would be greater if all persons experiencing mor-
bidity from acute respiratory conditions were to seek
medical care. Acute lower respiratory infections differ
in their economic impact. They more often result in
ambulatory care visits and hospital admissions, and the
direct charges for care are proportionately higher than
for upper respiratory conditions.

The economic burden of acute respiratory conditions
is largely related to the indirect costs of illness. There-
fore, strategies to prevent work loss and functional disa-
bility would have the greatest economic impact.

The desirability of immunization for the elderly has



been discussed. Planners should also consider the possi-
ble benefits from immunizing persons under 65 years
of age. For example, military recruits are immunized
against influenza, and this successfully prevents interrup-
tion of training because of infections from these viruses.
The cost savings of maintaining the training sequence
is substantial, so immunization is cost effective in this
situation. However, it is not clear that immunization
would be similarly cost effective in a civilian population
or that compliance with immunization would be as great.
A second strategy to decrease illness costs is to
make drugs for symptomatic treatment available without
prescription. Symptomatic relief could thus be obtained
without a physician visit. This strategy becomes increas-
ingly feasible as greater numbers of drugs formerly avail-
able by prescription only become available “over the

counter.” The fact that a majority of colds reported
in this survey did not result in an ambulatory care visit
indicates that self care is important. On the other hand,
bacterial infections, such as otitis media and lower res-
piratory disease, require antibiotics that remain prescrip-
tion drugs in the United States because of the potential
for serious side effects.

It will be of interest to follow trends in the costs
of care for acute respiratory conditions if immunization
programs are expanded and more effective over-the-
counter treatment for viral infections is introduced.
Economic evaluation of trends in nonprescription therapy
and immunization should be directed at indirect costs,
which constitute the cost component most responsive
to these strategies.
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Table 1

Number of persons with acute respiratory conditions and rate per 1,000
population, by condition and selected characteristics: United States, 1980

Estimated All acute Lower
population respiratory Naso- Otitis respiratory
Characteristic in thousands conditions Colds pharyngitis Influenza media infections
Age Number of persons in thousands
Under 12years ........covvvunnnn. 42,019 28,582 17,314 4,189 13,412 6,513 2,237
12-17Tyears .. .ovv i i i ie i 24,045 12,628 6,518 1,712 6,905 892 612
1844 years ....covv it eannn 89,713 44,918 22,307 6,161 24,733 2,517 3,113
45-64 years .. ... it e 43,578 18,528 7,921 2,837 9,459 1,062 1,641
B5yvears and over ................ 23,469 7,646 3,579 1,250 3,357 440 988
Sex
Male ...ttt 107,481 50,547 25,688 6,596 25,831 5,576 3,607
Female .............. .00 115,344 61,755 32,050 9,553 32,085 5,848 4,985
Race
Black .. ..ot 26,046 10,252 6,119 1,411 3,736 872 709
White andother ................. 196,779 102,049 51,519 14,738 54,130 10,552 7,883
Education of head
of family
Not a high school graduate ......... 72,128 31,004 15,319 4,339 15,031 2,441 2,564
High school graduate ............. 78,063 39,954 20,472 5,614 20,225 4,093 3,113
Somecollege .............. ...t 72,633 41,345 21,847 6,196 22,610 4,891 2,914
Family income
Less than $10,000 ................ 42,766 19,334 9,626 2,765 9,474 2,080 1,594
$10,000—$19,999 ........ ...t 60,176 30,074 15,775 4,227 15,224 2,834 2,770
$20,000—-$34,999 ....... ... . .. 74,839 39,429 19,874 5,745 21,154 4,146 2,768
$35,0000rmore . . ..... . i, 45,043 23,464 12,363 3,413 12,014 2,365 1,464
Age Rate per 1,000 population
Under 12years ......cvvvvnnvnn. 42,019 680.2 412.0 99.8 319.2 155.0 53.2
12-17 YarSs . . ittt 24,045 525.2 271.1 71.2 287.2 87.1 25.4
1844 years ... v vt ini i 89,713 500.7 248.7 68.7 275.7 28.1 34.7
45-64 years ... .ttt 43,578 425.2 181.8 65.1 217.1 24.4 37.7
65 yearsandover ........... .. ... 23,469 325.8 152.5 53.3 143.0 18.8 42.1
Sex
Male ..., iviiiiiininiirennnn 107,481 470.3 238.1 61.4 240.3 51.9 33.6
Female ............ ... 0. vua.. 115,344 535.4 277.9 82.8 271.7 50.7 43.2
Race
Black .........ciiiiiiii i, 26,046 393.6 234.9 54.2 143.4 33.5 27.2
White andother ................. 196,779 518.6 261.8 74.9 275.1 53.6 40.1
Education of head
of family
Not a high school graduate ......... 72,128 429.8 212.4 60.2 208.4 33.8 35.6
High school graduate ............. 78,063 511.8 262.3 71.9 259.1 52.4 39.9
Somecollege .................... 72,633 569.2 300.8 85.3 311.3 67.3 40.1
Family income
- Lessthan $10,000 ................ 42,766 452.1 225.1 64.6 2215 48.6 37.3
$10,000—-$19,999 ................ 60,176 499.8 262.1 70.2 253.0 47.1 46.0
$20,000—-8$34,999 ................ 74,839 526.9 265.6 76.8 282.7 55.4 36.9
$35,0000rmore . . ..ot innaaaan 45,043 520.9 274.5 75.8 266.7 52.5 32.5
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-Table 2

Mean ambulatory care visits for persons with colds and percent distributions
by reason for visit and age, sex, and race: United States, 1980

Reason for visit

Estimated Indexed Indexed condition Unrelated
population condition and unrelated morbidity
Age, sex, and race in thousands All visits only morbidity only
- Mean visits
Total ..........civviinnnn. 57,633 5.9 0.6 0.1 5.2
Age
Under 12 years ........co0evueunnn 17,314 4.3 0.8 0.1 3.9
12-17 Years ....viveeeernrneananns 7,546 4.6 0.5 0.0 4.1
1844 YLATS . cveivtnnerntonnsnaaas 21,279 6.0 0.5 0.1 5.4
4564 YCAYS . v veeiiirer ittt ann 7,921 6.9 0.5 0.1 6.3
65years and Over . . ... iiiii .. 3,579 11.0 0.6 0.2 10.2
Sex
Male .....oiiiiiinineiiiinnenanns 25,588 5.2 0.6 0.1 4.5
Female ......ci0iiiiivieeceennnns 32,050 6.4 0.6 0.1 5.7
Race
Black ......ciiriiiiiiieiaiaeann 6,119 4.4 0.6 0.1 3.7
Whiteandother ................... 51,519 6.1 0.6 0.1 5.4
Percent distributions
Total ...t ennnanns 100.0 100.0 10.4 1.6 88.0
Age
Under 12 years ...oeeeveannnnnanns 30.0 100.0 17.1 2.8 80.1
12-17 Y€8XS v vvvevnneieennssnnaas 13.1 100.0 11.3 1.0 87.6
1844 YeArS . oot annancnnanns 36.9 100.0 8.6 1.0 90.4
4564 VRIS .+ttt sianaae 13.7 100.0 7.3 1.4 91.3
6oyears and over . .......c.ci0caann 6.2 100.0 5.6 1.8 92.5
Sex
Male ..ottt it et 44.4 100.0 12.0 1.6 86.4
Female .........ccoiiieriiinnnn.. 55.6 100.0 9.4 1.6 89.0
Race
Black ....cvciiiiiiiiiiieiaan 10.6 100.0 13.9 2.2 83.8

White andother ................... 89.4 100.0 10.1 1.5 88.3




Table 3

Mean ambulatory care visits for persons with nasopharyngitis and percent

distributions by reason for visit and age, sex, and race: United States, 1980

Reason for visit

Estimated Indexed Indexed condition Unrelated
population condition and unrelated morbidity
Age, sex, and race in thousands All visits only morbidity only
Mean visits
Total .................. 16,150 7.3 0.6 0.2 6.5
Age
Under 12 years .............. 4,189 6.0 0.7 0.1 5.2
12-1Tyears ........cuvurnen 1,957 4.7 0.7 0.1 4.0
18-44years .......v.ievuunnn 5,916 7.2 0.5 0.1 6.6
45-64years ........ ... 2,837 10.0 0.6 0.3 9.1
65yearsandover ............. 1,250 10.0 0.7 0.3 9.0
Sex
Male ... i v e s 6,596 6.5 0.7 0.1 5.7
Female .............. ... ... 9,553 7.8 0.6 0.2 7.1
Race
Black ... i, 1,411 9.5 0.7 0.3 8.5
White andother . ............. 14,738 7.1 0.6 0.1 6.4
Percent distributions
Total ................. 100.0 100.0 8.4 2.1 89.5
Age
Under 12years .............. 25.9 100.0 11.3 2.8 86.5
12-17 years . ...oueniennnennn 12.1 100.0 14.0 1.3 84.7
1844 years . ....vveeuinnnnenn 36.6 100.0 7.5 1.4 91.1
45-64 years ... ... iiaieean 17.6 100.0 5.9 3.0 91.2
65 yearsandover............. 7.7 100.0 7.2 2.7 90.0
Sex
Male .....c.vviiiinna., 40.8 100.0 10.5 2.1 8.4
Female ..................... 59.2 100.0 7.2 2.1 90.7
Race
Black ......... .. ..., 8.7 100.0 7.6 3.0 89.4
White and other .............. 91.3 100.0 8.5 2.0 89.5
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Table 4

Mean ambulatory care visits for persons with influenza and percent

distributions by reason for visit and age, sex, and race: United States, 1980

Reason for visit

Estimated Indexed Indexed condition Unrelated
population condition and unrelated morbidity
Age, sex, and race in thousands All visits only morbidity only
Mean visits
Total ......vvvin s 57,866 5.7 0.4 0.0 5.3
Age
Under 12years .......ccevve.. 13,412 4.2 0.4 0.1 3.7
12-17 Vears ......coeeneeeens 7,582 4.8 0.3 0.0 4.4
1844 years ......c.iinunn. 24,056 5.8 0.3 0.0 5.5
45-B4YeaYS ... riinaeineannn 9,459 6.7 0.3 0.1 6.3
65yearsand OVer ....... 00 3,357 9.7 0.5 0.1 9.1
Sex
Male ......oiveiiiiiniennss 25,831 4.7 0.4 0.0 4.3
Female .......cccieivrianen. 32,035 6.4 0.3 0.1 6.0
Race
Black ......... .. 3,736 5.4 0.5 0.1 4.7
White andother .............. 54,130 5.7 0.3 0.0 5.3
Percent distributions
Total ...... .o 100.0 100.0 6.3 0.8 92.9
Age
Under 12years ............. 23.2 100.0 10.7 1.3 88.1
12-17 ¥€ars .vuuvee canronenns 13.1 100.0 6.2 0.5 93.3
18-44years ......occ0ieuunn. 41.6 100.0 5.2 0.6 94.2
4564 Vears ...vcerennnsnanns 16.3 100.0 5.1 0.9 94.0
65yearsandover ............. 5.8 100.0 5.4 1.3 93.4
Sex
Male ....cvv it iin i eaaiannn 44.6 100.0 7.8 0.8 914
Female ............ccvn 55.4 100.0 5.4 0.8 93.8
Race
Black ....ciiiiiiiiiinn. 6.5 106.0 10.2 1.5 88.2
White andother .............. 93.5 100.0 6.0 0.8 93.2
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Table 5

Ambulatory care visits for persons with otitis media and percent

distributions by reason for visit and age, sex, and race: United States, 1980

Reason for visit

Estimated Indexed Indexed condition Unrelated
population condition and unrelated morbidity
Age, sex, and race in thousands All visits only morbidity only
Mean visits
Total ............cvun.. 11,424 7.4 1.6 0.4 5.3
Age
Under 12years .............. 6,513 6.3 1.7 0.4 4.2
12-17 vears .....cceveneanans 998 7.6 1.3 0.3 5.9
1844 years .....ccieuuieeaenn. 2,411 8.1 1.6 0.3 6.2
45-64 YEArs . ... v it 1,062 9.8 1.5 0.5 7.8
65 yearsandover............. 440 12,9 1.4 0.8 10.7
Sex
Male . .ovivnin i iiieaa 5,576 6.7 1.6 0.4 4.7
Female ..................... 5,848 8.0 1.7 0.4 5.9
Race
Black ........cciiieiiiian.. 872 7.4 1.7 0.2 5.5
White andother .............. 10,552 7.4 1.6 0.4 5.3
Percent distributions
Total ................. 100.0 100.0 22.1 5.7 72.3
Age
Under 12years .............. 57.0 100.0 27.5 6.6 65.9
12-17years .....cccuuiueanns 8.7 100.0 17.5 4.4 78.0
18-44 years .........c00uen.n 21.1 100.0 19.6 4.2 76.3
4564 years .......c.iiieueenn 9.3 100.0 14.9 4.9 80.2
65 yearsandover............. 3.9 100.0 10.7 6.6 82.8
Sex
Male ..., 48.8 100.0 23.4 6.4 70.2
Female ..................... 51.2 100.0 21.0 5.0 74.0
Race
Black .....viiiiinnnnennns 7.6 100.0 22,7 3.2 74.1
White andother .............. 92.4 100.0 22.0 5.9 72.1
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Table 6

Mean ambulatory care visits for persons with lower respiratory infections and percent

distributions by reason for visit and age, sex, and race: United States, 1980

Reason for visit

Estimated Indexed Indexed condition Unrelated
population condition and unrelated morbidity
Age, sex, and race in thousands All visits only morbidity only
Mean visits
Total ...vvviriennnennrenans 8,592 8.7 1.3 0.4 7.0
Age
Under 12years .....ccuvevevcoanans 2,237 8.2 1.3 0.3 6.7
12-18 YEarS «vovevenocerrsnennanas 779 7.4 2.0 0.3 5.0
1944 YEAYS ... vii ittt 2,946 7.7 1.1 0.2 6.4
4564 YEArS ... it neiietobaanns 1,641 10.4 1.6 0.6 8.2
65 yearsandover.........vvuinnan. . 988 10.6 1.0 0.6 9.1
Sex
Male ...ttt ittt i et i 3,607 8.4 1.4 0.3 6.7
Female ........coieiiiiinanannn, 4,985 8.9 1.3 0.4 7.2
Race
Black ....c.iiiiiiiii ittt 709 7.0 14 0.3 5.3
White andother . ............c0..n. 7,883 8.8 1.3 0.4 7.1
Percent distributions
Total ..o iiiienieennnann 100.0 100.0 15.2 4.1 80.6
Age
Under 12years ......cceeeveeeesen 26.0 100.0 15.7 3.4 80.9
12-18 Years ......cceenvnencanaans 9.1 100.0 275 4.7 67.8
1944 years .....icccniiinatraanne 34.3 100.0 14.4 2.7 82.8
45-64 years ......cicereesnsanns .o 19.1 100.0 15.6 5.5 78.9
BSyearsand over .. .....ciceeeinnnn 115 100.0 9.0 5.8 85.2
Sex
Male ... iiir it ie i ii et iinns 42.0 100.0 16.7 3.5 79.9
Female .. ... coieiiniiienennnnnns 58.0 100.0 14.3 4.6 81.2
Race
Black .....ivveeirnerrnnccanannes 8.3 100.0 19.9 4.3 75.9
White andother .........0veveeens 91,7 100.0 14.9 4.1 81.0
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Table 7

Per capita charges for all conditions and for colds among persons with colds and percent
of charges paid out of pocket, by selected characteristies: United States, 1980

All conditions Colds
Estimated
population Per capita Percent Per capita Percent
Characteristic in thousands charge out of pocket charge out of pocket
Total ........ovvvvennnnn 57,638 $615 33.0 $35 37.8
Age
Under 12years .........cco0uu.n 17,314 300 33.3 46 35.5
12-17 years ... cviiiininnnannn 7,546 444 48.0 25 38.9
1844 years . .. vvvuueinennn. 21,279 661 35.2 30 38.5
45-64 Years . ... iiii it 7,921 200 315 34 40.8
65 yearsandover .............. 3,579 1,601 20.2 37 41.1
Sex
Male .....coviiiiiiiiiiinnnas 25,588 613 30.5 42 35.1
Female ........ccoivviivva.. 32,050 617 34.9 30 40.8
Race
Black ......coviiiiiii i, 6,119 605 24.0 37 27.6
White andother ............... 51,519 616 34.0 35 39.1
Education of head of family
Not 2 high school graduate ....... 15,319 6875 27.6 40 34.5
High school graduate ........... 20,472 544 36.7 35 38.5
Somecollege .................. 21,847 640 33.9 32 40.1
Family income
Less than $10,000.............. 9,626 814 25.0 46 25.9
$10,000~-$19,000 .............. 15,775 599 311 27 47.6
$20,000—-%$34,999 .............. 19,874 498 38.5 36 38.5
$35,0000rmore ............... 12,363 669 36.0 36 39.3
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Table 8

Per capita charges for all conditions and for nasopharyngitis among persons with nasopharyngitis
and percent of charges paid out of pocket, by selected characteristics: United States, 1980

All conditions Nasopharyngitis
Estimated
population Per capita Percent Per capita Percent
Characteristic in thousands charge out of pocket charge out of pocket
Total . .vvievrrinnnnnannn 16,150 $746 31.3 $57 25.8
Age
Under12years ................ 4,189 472 24.1 59 21.8
12-17y€ars . o vvvv it annenns 1,957 626 37.4 102 15.9
1844 ¥ears .o v vv ittt 5,916 657 35.0 35 33.4
4564 Years . .o vih i 2,837 1,092 30.8 56 35.0
65 yearsandover .............. 1,250 1,493 27.8 80 24.8
Sex
Male ... iiiiiiiiiiiiiiin., 6,596 756 25.8 61 24.3
Female ...................... 9,553 726 35.3 54 27.0
Race
Black ... oiiiii e e 1,411 654 30.1 68 12,4
White and other ............... 14,738 755 314 56 27.3
Education of head of family
Not a high school graduate ....... 4,339 787 28.9 78 18.9
High school graduate ........... 5,614 786 28.2 54 26.1
Somecollege .........cviuunn.. 6,196 682 36.4 44 33.9
Family income
Less than $10,000.............. 2,765 890 24.3 75 15.4
$10,000—-%19,000 .............. 4,227 676 32.8 50 29.4
$20,000—$34,999 .............. 5,745 730 32.0 60 25.8

$35,000o0ormore ............... 3,413 745 35.1 44 35.0




Table 9

Per capita charges for all conditions and for influenza among persons with influenza and
percent of charges paid out of pocket, by selected characteristics: United States, 1980

All conditions Influenza
Estimated
population Per capita Percent Per capita Percent
Characteristic in thousands charge out of pocket charge out of pocket
Total .........c.innn. 57,866 $610 31.1 $20 36.7
Age
Under12years ................ 13,412 278 33.5 22 33.5
12-17 Years . v vvvvennennonnannn 7,582 511 36.9 12 41.3
18-44 years .. ....coivinvennnnnn 24,056 587 32.9 . 13 51.7
45-64years ... ... i 9,459 792 33.7 22 39.6
65 years andover .............. 3,367 1,808 18.8 75 17.5
Sex
Male ....oiiiiiiinmeneanannnn 25,831 549 27.7 20 36.2
Female ............ ... ... ... 32,035 359 33.4 20 37.1
Race
Black ..ot viiii it et e 3,736 555 35.6 27 38.6
White andother ............... 54,130 614 30.9 20 36.5
Education of head of family
Not a high school graduate ....... 15,031 791 24.3 27 30.6
High school graduate ........... 20,225 549 31.1 23 33.2
Somecollege .................. 22,610 544 37.8 13 51.0
Family income
Less than $10,000.............. 9,474 1,021 20.4 41 17.7
$10,000—$19,000 .............. 15,224 554 33.8 20 37.9
$20,000-$34,999 .............. 21,154 504 33.9 16 48.4
$35,0000rmore ............... 12,014 542 39.2 11 60.5
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Table 10

Per capita charges for all conditions and for otitis media among persons with otitis media and
percent of charges paid out of pocket, by selected characteristics: United States, 1980

All conditions Otitis media
Estimated
population Per capita Percent Per capita Percent
Characteristic in thousands charge out of pocket charge out of pocket
Total ... ivininnnnnn. 11,424 $312 33.0 $92 36.8
Age
Underl2years ......oocveeenns 6,513 436 27.4 91 376
12-17 years . . cc v vt e acann 998 701 62.0 55 65.3
1844 y€8r5 vt vt inatacoanas 2,411 527 36.8 61 51.3
4564 years .. ... aiiiiiaaaaann 1,062 1,011 37.4 125 223
B5years and OVer . .....ciiannnn 1440 12,517 720.4 1269 117.8
Sex
Male ......iiiiiininiinnnnnnnn 5,576 543 32.4 107 32.4
Female .....cciiiieinrenenaas 5,848 8679 33.4 77 42.6
Race
Black ... it 872 699 28.3 110 34.0
White andother ............... 10,552 605 33.4 90 37.1
Education of head of family
Not a high school graduate ....... 2,441 643 26.8 85 30.2
High schooi graduate ........... 4,093 642 34.5 109 31.0
Somecollege .................. 4,891 472 36.8 81 46.8
Family income
Less than $10,000 . ............. 2,080 996 20.9 157 18.0
$10,000—-%19,000 .............. 2,834 476 34.8 59 51.8
$20,000—-$34,999 ...........00. 4,146 497 43.6 95 40.2

$35,000 ormore ............... 2,365 640 33.4 67 51.0




Table 11

Per capita charges for all conditions and for lower respiratory infections
among persons with lower respiratory infections and percent of charges paid
out of pocket, by selected characteristics: United States, 1980

All conditions

Lower respiratory infections

Estimated
population Per capita Percent Per capita Percent
Characteristic in thousands  charge out of pocket charge out of pocket
Total ...... ... i, 8,592 $1,343 28.2 $408 21.5
Age
Under 12years ........ccviiiinieennnnn 2,237 543 24.1 151 20.5
12-17 Y@ars v vvnvivien it i csnnnnnnnnas 779 955 40.3 354 41.5
18~44 years . . ...ttt 2,946 1,083 315 370 27.8
45-B4 years .. ...ttt e 1,641 2,158 20.2 593 18.5
65yearsandover ........c iiiihineieaan 988 2,882 12.9 8§42 10.6
Sex
Male ...t it ieaaa, 3,607 1,665 20.2 621 20.4
Female . .ooov vttt 4,985 1,110 26.6 255 23.4
Race
Black ...ttt i e e 709 1,483 31.6 712 45.7
White andother ............... ..., 7,883 1,331 22.4 381 17.5
Education of head of family
Not a high school graduate ................ 2,564 1,886 17.1 519 13.5
High schoolgraduate . ...........c.covvinrvnnn 3,113 1,240 23.2 480 26.7
Somecollege ......... .t 2,914 976 33.7 234 26.0
Family income
Lessthan $10,000 ........ ... ..ovvninuans 1,594 1,970 16.7 561 19.5
$10,000—-%819,000 .............iiiicrannn 2,770 1,752 21.1 595 20.4
$20,000—834,999 ........ i 2,763 900 29.5 300 23.7
1,464 725 37.7 95 35.0

$35,000 0rmoOre . ......hh i
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Table 12

Per capita condition-related charges and percent of charges paid out of pocket for persons
with colds, by type of health service, age, sex, and race: United States, 1980

All health services! Hospital admissions Ambulatory visits Prescribed medications
Estimated Per Percent Per, Percent Per Percent Per Percent,
population capita out of capita out of capita out of capita out of
Age, sex, and race in thousands charge pocket charge pocket charge  pocket charge pocket
B Y 57,633 $35 37.8 $14 8.9 $17 52.0 $5 69.2
Age
Under 12 years .....ccvuvnvnennnnenneenenns e 17,308 46 35.5 17 12.3 23 44,2 6 66.9
12-17years ...oovvvevnnnnn. PN 7,546 25 38.9 10 4.5 11 60.0 4 69.7
18-44years .....c.vvviniinnennn e N 21,279 30 38.5 12 9.6 14 55.0 4 69.4
45-64 years ....... e a e . 7,921 34 40.8 14 2.4 15 65.2 6 67.9
65 years and over .......... i e e 3,679 37 41,1 12 6.8 18 51.6 6 81.8
Sex
Male ....... [ e eeerses ettt aae s 25,583 41 35.1 19 9.6 17 53.4 5 69.0
Female..............o0viuinn.. v N 32,050 30 40.8 9 7.9 16 50.7 5 69.0
Race
Black .......cc00ineninnn, Ce s e NN 6,116 37 27.6 16 10.2 17 38.4 5 48.6
White andother .............ciiiiiiviiinnt, 51,617 35 39.1 13 8.8 17 53.6 5 71.5

! Includes dental and other services, such as eyeglasses, orthopedic appliances, hearing aids, diabetic supplies, and ambulance services.
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Table 13

Per capita condition-related charges and percent of charges paid out of pocket for persons with
nasopharyngitis, by type of health service, age, sex, and race: United States, 1980

All health services! Hospital admissions Ambulatory visits Prescribed medications
Estimated Per Percent Per Percent Per Percent Per Percent
population capita out of capita out of capita out of capita out of
Age, sex, and race in thousands charge pocket charge pocket charge pocket, charge pocket
Total ...t e e e e 16,150 $57 25.8 $30 4.9 $18 43.6 $8 63.1
Age
Under 12years ..........cciiinennnnvnenocnnns 4,189 59 21.8 36 6.2 18 41.6 5 62.2
12-17 years . ... .ottt it s e s 1,957 102 15.9 82 7.0 16 45.3 5 70.7
18-44 YeArS .. v ittt ittt e 5,916 35 33.4 10 - 16 38.7 8 64.9
45-B4 Years . ...t it st 2,837 56 35.0 24 5.0 18 59.3 14 54.2
G5 years and OVEr ... ... ieieiaia i 1,250 80 24.8 39 - 29 37.8 11 715
Sex
Male ........ ittt ittt 6,596 61 24.3 35 6.8 18 43.6 8 57.4
Female ... ..ot iiiiiniiniei it nannes 9,553 53 27.0 27 3.2 18 43.7 8 66.9
Race
Black ...t it e e e e 1,411 68 12.4 39 0.0 22 23.8 7 43.7
White andother .............. e 14,738 56 27.3 29 5.5 18 45.9 8 64.7

Uncludes dental and other services, such as eyeglasses, orthopedic appliances, hearing aids, diabetic supplies, and ambulance services.
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Table 14

Per capita condition-related charges and percent of charges paid out of pocket for persons
with influenza, by type of health service, age, sex, and race: United States, 1980

All health services! Hospital admissions Ambulatory visits Prescribed medications
Estimated Per Percent Par Percent Per Percent Per Percent
population capita out of capita out of capita out of capita out of
Age, sex, and race in thousands charge pocket charge pocket charge  pocket charge pocket
Total .......convvvvnnns et 57,864 $20 36.7 $7 6.2 $10 46.9 $3 74.9
Age
Under 12 years ........cvuiiiiennoesonoenennns 13,409 22 33.5 7 8.7 13 39.7 3 71.8
12-17years ......vvnennnss et 7,582 12 41.3 3 5.0 6 51.6 2 73.6
1844 yeare ... vt iiiiii it it 24,056 i3 51.7 2 1.0 9 56.1 3 774
45-64 Y0Ar8 ..ttt ittt i i e 9,469 22 39.6 5 5.4 13 43.2 4 4.7
65 yearg andover ......... et 3,357 75 17.5 53 6.8 17 38.1 4 73.0
Sex
Male ... .. ittt ineneiossnneenncnns .. 25,828 20 36.2 7 6.1 11 45.8 3 74.0
Female..... e i Cereeiaaaaaas 32,035 20 37.1 7 6.3 10 47.9 3 75.5
Race
Black . .viiiiiiiiiiii i it 3,734 27 38.6 6 11.9 i8 41.6 3 69.9
Whiteandother ...................c0evennn . 54,130 20 36.5 7 5.9 10 47.6 3 75.3

! Includes dental and other services, such as eyeglasses, orthopedic appliances, hearing aids, diabetic supplies, and ambulance services.
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Per capita condition-related charges and percent of charges paid out of pocket for persons

Table 15

with otitis media, by type of health service, age, sex, and race: United States, 1980

All health services

1

Hospital admissions

Ambulatory visits

Prescribed medications

Estimated Per Percent. Per Percent, Per Percent Per Percent,
population capita out of capita out of capita out of capita out of
Age, sex, and race in thousands charge pocket charge pocket charge pocket charge pocket
b1 7 T 11,424 $92 36.8 $28 13.0- $50 41.5 $13 72.0
Age
Under 12 years . .......c.ocvveummneennnrenennns 6,513 91 37.6 28 13.7 51 42,6 13 69.9
12-17 YearS ¢ o v vt i ettt e it e e 998 55 65.3 13 10.0 32 47.4 11 76.6
18-44 yeAYS v ittt e e e 2,411 61 51.3 - - 48 43.4 13 81.8
4564 YearS ... it i i it 1,062 125 22.3 41 - 64 30.2 14 60.2
B5years and OVer ... .......centrrnnntninnnnans t440 1269 17.8 1188 4.7 166 t41.3 110 $72.8
Sex
Male .....iiiiiiii ittt rrantanaanns 5,676 107 32.4 45 10.2 49 43.2 12 69.9
Female .........iiiiiiieiiiirrnnennnnnnan 5,848 77 42.6 12 23.1 51 40.0 13 73.9
Race
Black ...ttt i i e e 872 110 34.0 36 20.0 60 317 13 82.0
White andother ............... ... . .ivenu.. 10,552 20 37.1 27 12.2 50 42.5 12 71.1

! Includes dental and other services, such as eyeglasses, orthopedic appliances, hearing aids, diabetic supplies, and ambulance services.
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Table 16

Per capita condition-related charges and percent of charges paid out of pocket for persons with lower
respiratory infections, by type of health service, age, sex, and race: United States, 1980

1

All health services Hospital admissions Ambulatory visits Prescribed medications
Estimated Per Percent Per Percent Per Percent Per Percent
population capita out of capita out of capita out of capita out of
Age, sex, and race : in thousands charge pocket charge pocket charge pocket charge pocket
B4 7 Y 8,592 $408 21.5 $343 16.7 $53 42.2 $11 71.0
Age
Under 12 years ......iiiineinrreanneeennnnnns 2,237 151 20.5 101 6.9 40 43.2 10 68.9
12-17 years ........ Cee st et e 779 354 41.5 275 43.2 70 30.2 9 75.8
1844 years ... iii ittt ittt i e 2,946 370 27.8 319 23.3 40 52.1 11 71.8
45-64years .............. et e 1,641 6593 18.5 504 13.5 73 44,0 12 71.6
B years and Over . ........0iiiiiiiiiiie i 988 842 10.6 748 7.4 71 30.5 13 69.2
Sex
Male .......... ettt ae e 3,607 621 20.4 553 17.4 56 415 10 69.2
Female . ... ...ttt it ittt 4,985 2565 23.4 191 15.3 50 42.8 11 72.2
Race
Black .............. PN o e treeansnraans 709 712 45,7 646 457 46 37.1 13 715
White andother ........................ Ve 7,883 381 17.5 316 11.4 53 42.6 11 70.3

1 Includes dental and other services such as eyeglasses, orthopedic appliances, diabetic supplies, hearing aids, and ambulance services.
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Appendix I.
Sample Design, Data
Collection, and Processing

Introduction

The National Medical Care Utilization and Expendi-
ture Survey (NMCUES) was designed to collect data
about the U.S. civilian noninstitutionalized population
during 1980. Because of the complexity of the survey,
the analyst must be familiar with a range of design
features, both to determine appropriate analytic methods
and to investigate the impact that the design may have
on a particular analysis. Several topics are addressed
in this appendix: The overall design of NMCUES, the
survey background, sampling methods, data collection
methods, weighting, and compensation procedures for
missing data. In these descriptions, the NMCUES data
are presented essentially as they are available to the
user of the public use data tape. This appendix draws
heavily from a paper in the Proceedings of the 19th
National Meeting of the Public Health Conference on
Records and Statistics (Casady, 1983).

Survey Background

During the course of NMCUES, information was
obtained on health, access to and use of medical services,
associated charges and sources of payment, and health
care coverage. The survey was cosponsored by the Na-
tional Center for Health Statistics (NCHS) and the Health
Care Financing Administration (HCFA). Data collection
was provided under contract by the Research Triangle
Institute (RTI) and its subcontractors, National Opinion
Research Center (NORC) and SysteMetrics, Inc.

The basic survey plan for NMCUES drew heavily
on two previous national surveys: The National Health
Interview Survey (NHIS), which is conducted by NCHS,
and the National Medical Care Expenditure Survey
(NMCES), which was cosponsored by the National Cen-
ter for Health Services Research and NCHS.

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

NMCES was a panel survey in which sample house-
holds were interviewed six times over an 18-month period
in 1977 and 1978. NMCES was designed specifically
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 question wording, so that analysis of change during
the years between 1977 and 1980 is possible. Both
NMCUES and NMCES are similar to NHIS in terms
of question wording in areas common to the three sur-
veys. Together they provide extensive information on
illness, disability, use of medical care, costs of medical
care, sources of payment for medical care, and health
care coverage at two points in time.

Sample Design

General plan—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 RTI and
the other by NORC. The sample designs used by RTI
and NORC are quite similar with respect to principal
design features: Both can be characterized as stratified,
multistage area probability designs. The principal differ-
ences between the two designs are the type of stratifica-
tion variables and the specific definitions of sampling
units at each stage.

Target population—All persons living in a sample
dwelling unit at the time of the first interview became
part of the national sample. Unmarried students 17-22
years of age who lived away from home were included
in the sample if their parent or guardian was included
in the sample. In addition, persons who died or were
institutionalized between January 1 and the date of first
interview were included in the sample if they were related
to persons living in the sampled dwelling units and were
living in the sample dwelling before their death or in-
stitutionalization. All of these persons were considered
“key” persons, and data were collected for them for
the full 12 months of 1980 or for the portion of time
that they were part of the U.S. civilian nonin-
stitutionalized population. In addition, children born to
key persons during 1980 were considered key persons,
and data were collected for them from the time of birth.
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Relatives from outside the original population (i.e., in-
stitutionalized, in the Armed Forces, or outside the
United States from January 1 up to 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 analysis of persons.
However, data for nonkey persons are used in an analysis
of families because they contribute to the family’s utiliza-
tion of and charges for health care during the time they
are part of the family. Family analysis is not part of
this investigation, though, and will not be discussed
further.

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 who
lived in the same dwelling unit. The combined NMCUES
sample consisted of approximately 7,200 reporting units,
of which nearly 6,600 agreed to participate in the survey.
In total, complete data were obtained on 17,123 key
persons. The RTI sample yielded approximately 8,300
respondents and the NORC sample 8,800.

Research Triangle Institute Sample Design

Primary sampling units (PSU’s)—A PSU was de-
fined as a county, a group of contiguous counties, or
parts of counties with a combined minimum 1970 popula-
tion size of 20,000. A total of 1,686 nonoverlapping
RTI PSU’s cover the entire land area of the 50 States
and Washington, D.C. The PSU’s were classified as
one of two types. The 16 largest standard metropolitan
statistical areas (SMSA’s) were designated as self-repre-
senting PSU’s, and the remaining 1,670 PSU’s in the
primary sampling frame were designated as non-self-rep-
resenting PSU’s.

Stratification of PSU’s—PSU’s were 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 were of sufficient 1970
population size to be treated as primary strata. The 1,659
non-self-representing PSU’s from the continental United
States were stratified into 42 approximately equal-sized
primary strata. Each primary stratum had a 1970 popula-
tion size of about 3.3 million. One supplementary pri-
mary stratum of 11 PSU’s, with a 1970 population size
of about 1 million, was added to the RTI primary frame
toinclude Alaska and Hawaii.

First-stage selection of PSU’s—The total RTI pri-
mary sample consisted of 59 PSU’s, of which 16 were
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self-representing. The non-self-representing PSU’s were
obtained by selecting 1 PSU from each of the 43 non-self-
representing primary strata. These PSU’s were selected
with probability proportional to 1970 population size.
Secondary stratification—In each of 59 sample
PSU’s, the entire PSU was divided into nonoverlapping
smaller area units called secondary sampling units
(SSU’s). Each SSU consisted of one or more 1970 cen-
sus-defined enumeration districts (ED’s) or block groups
(BG’s). Within each PSU the SSU’s were ordered and
then partitioned to form approximately equal-sized sec-
ondary strata. Two secondary strata were formed in the
non-self-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 partitioried into
a total of 170 secondary strata. In a similar manner
the 16 self-representing PSU’s were partitioned into 144

secondary strata.
Second-stage selection of SSU’s—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 in 1970. The total number of sample SSU’s was
2 X 170 + 144 = 484,

Third-stage selection of areas and segments—Each
SSU was divided into smaller nonoverlapping geographic
areas, and one area within the SSU was selected with
probability proportional to the 1970 total number of
housing units. Next, one or more nonoverlapping seg-
ments of at least 60 housing units (HU’s) were formed
in the selected area. One segment was selected from
each SSU with probability proportional to the segment

HU count. In response to the sponsoring agencies’ re-

quest that the expected household sample size be reduced,
a systematic sample of one-sixth of the segments was
deleted from the household sample. Thus, the total third-
stage sample was reduced to 404 segments.

Fourth-stage selection of housing units—All dwell-
ing 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
probability of selection. All reporting units within the
selected dwelling units were included in the sample.

National Opinion Research Center Sample Design

Primary sampling units (PSU’s)—The land area of
the 50 States and Washington, D.C., was divided into
nonoverlapping PSU’s. A PSU consisted of SMSA’s,
parts of SMSA’s, counties, parts of counties, or inde-
pendent cities. Grouping of counties into a single PSU
occurred when individual counties had a 1970 population
of less than 10,000.



Zoning of PSU’ s—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 popu-
lation size of 1 million persons.

First-stage zone selection of PSU’s—A single PSU
was selected within each zone with a probability propor-
tional to its 1970 population. It should be noted that this
procedure allows a PSU to be selected more than one
time. For instance, an SMSA PSU with a population
of 3 million may be selected at least twice and possibly
as many as four times. The full general-purpose sample
contained 204 PSU’s, which were systematically allo-
cated to 4 subsamples of 51 PSU’s. The final set of
76 sample PSU’s was chosen by randomly selecting
2 complete subsamples of 51 PSU’s; 1 subsample was
included in its entirety, and 25 PSU’s in the other subsam-
ple were selected systematically for inclusion in
NMCUES.

Second-stage zone selection of SSU s—Each PSU
selected in the first stage was partitioned into a nonover-
lapping set of SSU’s defined by BG’s, ED’s, or a combi-
nation of the two types of census units. SSU’s were
selected from the ordered list of these SSU’s. The
cumulative number of households in the second-stage
frame for each PSU was divided into 18 zones of equal
width. An SSU could 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, then the second-stage
selection process was repeated as many times as there
were first-stage hits. Some 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 subsample
for which one-half of the PSU’s were included.

Third-stage selection of segments—The selected
SSU’s were subdivided into area segments with a mini-
mum size of 100 housing units. One segment was then
selected with probability proportional to the estimated
number of housing units.

Fourth-stage selection of housing units—Sample
selection at this level was essentially the same as for
the RTI design.

Data Collection

Field operations for NMCUES were performed by
RTI and NORC under specifications established by the
cosponsoring agencies. Persons in the sample dwelling
units were interviewed at approximately 3-month inter-
vals beginning in February 1980 and ending in March
1981. The core questionnaire was administered during
each of the five interview rounds to collect data on
health, health care, health care charges, sources of pay-
ment, and health care coverage. A summary of responses
was used to update information reported in previous
rounds. Supplements to the core questionnaire were used

during the first, third, and fifth interview rounds to
collect data that did not change during the year or that
were needed only once. Approximately 80 percent of
the third- and fourth-round interviews were conducted
by telephone; all remaining interviews were conducted
in person. The respondent for the interview was required
to be a household member 17 years of age and over.
A nonhousehold proxy respondent was permitted only
if all eligible household members were unable to respond
because of health, language, or mental condition.

Weighting

For the analysis of NMCUES data, sample weights
are required to compensate for unequal probabilities of
selection, to adjust for the potentially biasing effects
of failure to obtain data from some persons or reporting
units (RU’s) (i.e., nonresponse), and failure to cover
some portions of the population because the sampling
frame did not include them (i.e., undercoverage).

Basic sample design weights—Development of
weights reflecting the sample design of NMCUES was
the first step in the development of weights for each
person in the survey. The basic sample design weight
for a dwelling unit is the product of four components
that correspond to the four stages of sample selection.
Each of the four weight components is the inverse of
the probability of selection at that stage when sampling
was without replacement, or the inverse of the expected
number of selections when sampling was with replace-
ment, and multiple selection of the sample unit was
possible.

Two-sample adjustment factor—As previously dis-
cussed, the NMCUES sample is composed of two inde-
pendently selected samples. Each sample, together with
its basic sample design weights, yields independent un-
biased estimates of population parameters. Because the
two NMCUES samples were of approximately equal
size, a simple average of the two independent estimators
was used for the combined sample estimator. This is
equivalent to computing an adjusted basic sample design
weight by dividing each basic sample design weight
by 2. In the subsequent discussion, only the combined
sample design weights are considered.

Total nonresponse and undercoverage adjustment—
A weight adjustment factor was computed at the RU
level to compensate for RU-level nonresponse and under-
coverage. Because every RU within a dwelling unit is
included in the sample, the adjusted basic sample design
weight assigned to an RU is simply the adjusted basic
sample design weight for the dwelling unit in which
the RU is located. An RU was classified as responding
if members of the RU initially agreed to participate
in NMCUES and as nonresponding otherwise.

Initially, 96 RU weight-adjustment cells were formed
by cross-classifying the following variables: Race of
RU head (white or all other), type of RU head (female,
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male, or husband-wife), age of RU head (four levels),
and size of RU (four levels). These cells were then
collapsed to 63 cells so that each cell contained at least
20 responding RU’s. Within each cell an adjustment
factor was computed so that the sum of adjusted basic
sample design weights would equal the March 1980
Current Population Survey estimate for the same popula-
tion. The weight for nonresponse and undercoverage
was computed for each RU as the product of the adjusted
basic sample design weight and the nonresponse-under-
coverage adjustment factor for the cell containing the

Poststratification  adjustment—Once the nonre-
sponse—undercoverage adjusted RU weights were com-
puted, a poststratification adjusted weight was computed
at the person level. Because each person within an RU
is included in the sample, the nonresponse and under-
coverage adjusted weight for a sample person is the
nonresponse—undercoverage adjusted weight for the RU
in which the person resides. Each person was classified
as responding or nonresponding, as discussed sub-
sequently in the section on attrition imputation.

Sixty poststrata were formed by cross-classifying
age (15 levels), race (2 levels), and sex (2 levels). One
poststratum (black males 75 years of age and over) had
fewer than 20 respondents, so it was combined with
an adjacent poststratum (black males 6574 years of
age), resulting in 59 poststrata.

Estimates based on population projections from the
1980 census were obtained from the Bureau of the Census
for the U.S. civilian noninstitutionalized population by
age, race, and sex poststrata for February 1, May 1,
August 1, and November 1, 1980. The mean of these
midquarter population estimates for each of the poststrata
was computed and used as the 1980 average target popu-
lation for calculating the poststrata adjustment factors.

Survey-based estimates of the average poststrata
population were developed using the nonresponse and
undercoverage adjusted weights. First, a survey-based
estimate of the target population of each poststratum
for each quarter was computed by summing the nonre-
sponse and undercoverage adjusted weights for respond-
ents eligible for the survey on the midquarter date. Then
the survey-based estimate of the 1980 average population
was computed as the mean of the four midquarter esti-
mates. Finally, the poststratification adjustment factor
in each poststratum was computed as the ratio of the
1980 average target population (obtained from Bureau
of the Census data) to the NMCUES 1980 average popu-
lation. The poststratified weight for each respondent was
then computed as the product of the nonresponse and
undercoverage adjusted weight and the poststratification
adjustment factor for the poststratum containing the
respondent.

Thus, the weighting procedure is composed of three
steps: Development of base sample design weights for
each RU, adjustment for RU-level nonresponse and
undercoverage, and adjustment for person-level nonre-
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sponse and undercoverage. A further adjustment for the
number of days a person was an eligible member of
the U.S. civilian noninstitutionalized population was
made, but this adjustment affects only certain types of
estimates from NMCUES and is discussed in
Appendix III.

Survey Nonresponse

Nonresponse in panel surveys such as NMCUES
occurs when sample individuals refuse to participate in
the survey (total nonresponse), when initially participat-
ing individuals drop out of the survey (attrition nonre-
sponse), or when data for specific items on the question-
naire are not collected (item nonresponse). Response
rates for RU’s and persons in NMCUES were high,
with approximately 90 percent of the sample RU’s agree-
ing to participate in the survey and approximately 94
percent of the individuals in the participating RU’s sup-
plying complete information. Even though the overall
response rates are high, survey-based estimates of means
and proportions may be biased if nonrespondents tend
to have different health care experiences than respondents
or if there is a substantial response rate differential across
subgroups of the target population. Furthermore, annual
totals tend to be underestimated unless allowance is made
for the loss of data attributable to nonresponse.

Two methods commonly used to compensate for
survey nonresponse are data imputation and adjustment
of sampling weights. For NMCUES, data 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 was discussed in the previous section.

Attrition Imputation

A special form of the sequential hot-deck imputation
method (Cox, 1980) was used for attrition imputation.
First, each sample person with incomplete annual data
(referred to as a “recipient”) was linked to a sample
person with similar demographic and socioeconomic
characteristics who had complete annual data (referred
to as a “donor”). Second, the time periods for which
the recipient had missing data were divided into two
categories: Imputed eligible days and imputed ineligible
days. Imputed eligible days were those days for which
the donor was eligible (i.e., in scope), and imputed
ineligible days were those days for which the donor
was ineligible (i.e., out of scope). The donor’s medical
care experiences, such as medical provider visits, dental
visits, and hospital stays, during the imputed eligible
days were imputed into the recipient’s record for eligible
days. Finally, the results of the attrition imputation were
used to make the final determination of a person’s respon-
dent status. If more than two-thirds of the person’s total



eligible days (both reported and imputed) were imputed
eligible days, then the person was considered a total
nonrespondent, and the data for the person were removed
from the datafile.

Item Nonresponse and Imputation

Persons classified as respondents may fail to provide
information for some or many items in the questionnaire.
In NMCUES, item nonresponse was particularly a prob-
lem for health care charges, income, and other sensitive
topics. The extent of missing data varied by question,
and imputation for all items in the data file would have
been expensive. Imputations were made for missing data
on key demographic, economic, and charge items across
five of the six data files in the public use data tape
(all except the condition file). Table I illustrates the
extent of the item nonresponse problem for selected
survey measures that received imputations in four data
files used in this report.

_ Demographic items tend to require the least amount
of imputation. Some, such as age, sex, and education,
had insignificant levels of imputation. Income items had

Table |

Percent of data imputed for selected survey items in 4 of the
NMCUES pub¥c use data files: United States, 1980

Tape Percent
location Description imputed

Personfile (n = 17,123)

P54 Age . 0.1
P57 Race 120.0
P59 Sex 0.1
P62 Highest grade attended 0.1
P67 Perceived health status 0.8
P592 Functional limitation score 3.2
P125 Number of bed-disability days 7.9
P128 Number of work-loss days 89
P135 Number of cut-down days 8.2
P399 Wages, salary, business income 9.7
P434 Pension income 3.5
P445 Interest income 21.6
P462 Total personal income 230.4

Medical visit file (n = 86,594)

M117 Total charge 25.9
M123 First source of payment 1.8
M125 First source of payment amount 11.6

Hospital stay file (n = 2,946)

H252 Nights hospitalized 3.1
H124 Total charge 36.3
H130 First source of payment 2.2
H132 First source of payment amount 17.6

Medical expenses file (n = 58,544)

E117 Total charge 194
E123 First source of payment 2.8
E125 First source of payment amount 10.0

Race for children under 17 years of age imputed from race of head of reporting unit.
2Cumulative across 12 types of income.

higher levels of nonresponse. Nearly one-third of the
persons required imputation for at least one component
of total personal income, which is a cumulation of earned
income and 11 sources of unearned income. The bed-dis-
ability days, work-loss days, and cut-down days have
levels of imputation between those for the demographic
and income items.

The highest levels of imputation occurred for the
important charge items on the various visit, hospital
stay, and medical expenses files. Total charges for medi-
cal visits, hospital stays, and prescribed medicines and
other medical expenses were imputed for 25.9 percent,
36.3 percent, and 19.4 percent of the events, respectively.
Among the source-of-payment data, the imputation rates
for the source of payment were small, but the rates
for the amount paid by the first source of payment were
generally subject to high rates of imputation. The number
of nights hospitalized on the hospital stay file was im-
puted at a rate comparable to that for first source of
payment.

The methods used to impute for missing items were
diverse and tailored to the measure requiring imputation.
Three types of imputation predominate: Edit or logical
imputations, a sequential hot deck, and a weighted se-
quential hot deck. The edit or logical imputations were
used to eliminate missing data that could reasonably
be determined from other data items that provided over-
lapping information for the given item. The sequential
hot deck was used primarily for small numbers of imputa-
tions for the demographic items; the weighted sequential
hot deck was used more extensively and for virtually
all other items for which imputations were made.

The edit or logical imputation is a process in which
the value of a missing item is deduced from other avail-
able information in the data file. For example, race
was not recorded for children under 17 years of age
during the survey. Instead, a logical imputation was
made during data processing that assigned the race of
the head of the reporting unit to the child. Similarly,
extensive editing was performed for the charge data
before any imputations were made. If first source of
payment was available, only one source of payment
was given; and if total charge was missing, the value
of the first source of payment amount was assigned
to the total charge item.

In the sequential hot-deck procedure, the data are
grouped within imputation classes formed by variables
thought to be correlated with the item to be imputed.
An additional sorting within imputation classes by vari-
ables also thought to be correlated with the imputed
item is typically used. An initial value, such as the
mean of the nonmissing cases for the item, is assigned
as a “cold-deck” value. The first record in the file is
then examined. If it is missing, the “cold-deck” value
replaces the missing data code; if it is real (not missing),
the real value replaces the “cold-deck” value and becomes
a “hot-deck” value. Then the next record is examined.
Again, the “hot-deck™ value is used to replace missing
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data; if the value is real, it becomes the “hot-deck”
value. The process continues sequentially through the
sorted file. The weighted hot deck, a modification of
the sequential hot deck, uses weights to determine which
real values are used to impute for a particular record
needing imputation.

The imputation process will be described for two
items to illustrate the nature of imputation for NMCUES.
For Hispanic origin, two different imputation procedures
were used: Logical and sequential hot deck. Because
Hispanic origin was not recorded during the interview
for children under 17 years of age, a logical imputation
was made by assigning to the child the Hispanic origin
of the wife of the head of the reporting unit, if present,
and the origin of the head of the reporting unit otherwise.
For the remaining cases that were not assigned a value
by this procedure, the data were grouped into classes
by observed race of the head of the reporting unit; within
classes, the data were sorted by reporting unit identifica-
tion number, primary sampling unit, and segment. An
unweighted sequential hot deck was used to impute
values of Hispanic origin for the remaining cases with
missing values.

The imputations for medical visit total charge were
made after extensive editing had been done to eliminate
as many inconsistencies as possible between sources
of payment and total charges. The medical visit records
were then separated into three types: emergency room,
hospital outpatient department, and doctor visits. Within
each type, the records were classed and sorted by several
measures, which differed across visit types, prior to
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a weighted hot-deck imputation. For example, the records
for doctor visits were classified by reason for visit, type
of doctor seen, whether work was done by a physician,
and age of the individual. Within the groups formed
by these classification variables, the records were then
sorted by type of health care coverage and month of
visit. Finally, the weighted hot-deck procedure was used
to impute for missing total charge, sources of payment,
and source-of-payment amounts for the classified and
sorted data file.

Because imputations were made for missing items
for a large number of the important items in NMCUES,
they can be expected to influence the results of the
survey in several ways. In general, the weighted hot
deck is expected to preserve the means of the nonmissing
observations when those means are for the total sample
or classes within which imputations were made. How-
ever, means for other subgroups, particularly small sub-
groups, may be changed substantially by imputation.
In addition, sampling variances can be substantially
underestimated when imputed values are used in the
estimation process. For a variable with one-quarter of
its values imputed, for instance, sampling variances
based on all cases will be based on one-third more
values than were actually collected in the survey for
the given item. That is, the variance would be too small
by a factor of at least one-third. Finally, the strength
of relationships between measures that received imputa-
tions can be substantially attenuated by the imputation.
A more complete discussion of these issues can be found
in Lepkowski, Stehouwer, and Landis (1984).



Appendix Il.
Data Modifications to Public
Use Files

During the preparation of this report, a number of
problems were discovered in the NMCUES public use
files that required modification of the data. Eight sets
of problems were identified:

(1) Sampling weights for 68 newborns (i.e., persons
born in 1980) were in error.

(2) Six respondents had extremely high hospital stay
charges.

(3) Forty-seven respondents had health care coverage
categories inconsistent with source of payment for
some medical events.

(4) For 173 respondents, fewer bed-disability days than
hospital nights were reported. (Length-of-stay data
were recorded in terms of the number of nights—as
opposed to days—spent in the hospital.)

(5) Four respondents had extremely long lengths of stay
in the hospital as a result of incorrect hospital admis-
sion dates.

(6) Four respondents had poverty status categories that
were inconsistent with their poverty status level.

(7) Nine respondents were coded as deliveries in the
hospital file but had inconsistent values for other
hospital stay data.

(8) Onerespondent had duplicate hospital stay records.

Details of the changes made to correct these problems
may be obtained from NCHS. Detailed descriptions of
the specific changes are provided in the NMCUES series
report by Lepkowski et al. (to be published). General
information on the problems and changes is outlined
below.

(1) Records for 68 newborns were incorrectly coded
as eligible for the entire survey period (all 366 days)
although born after January 1, 1980. These errors were
corrected by changing the eligible time-adjustment factor
and the person time-adjusted weight for each of the
68 records.

(2) After careful examination, the University of
Michigan and NCHS determined that six hospital stay
records, each with charges of at least $90,000, were
incorrect and should be changed. These six records and
related information in the person file (e.g., hospital stay
charges, total charges) were changed to conform with

records in the Medicare best estimate file or with other
information about each of the six respondents’ hospitali-
zations contained in the hospital stay file.

(3) Discrepancies between source of payment and
health care coverage were noted in the course of analysis.
All of the discrepancies involved Medicare coverage.
Forty-seven respondents reporting Medicare as a source
of payment in the medical visit, hospital stay, or pre-
scribed medicine file were not properly coded as covered
by Medicare. Health care coverage for these respondents
was reclassified strictly according to source-of-payment
data. Respondents originally coded as covered by private
insurance but whose records did not show private insur-
ance as a source of payment for any services were coded
as having Medicare and private insurance coverage.
When reassignment based on imputed data for source
of payment would conflict with real data for health care
coverage, the real data were used in preference to the
imputed data.

(4) For 173 cases, the value for hospital nights was
greater than the value for bed-disability days. According
to interviewer instructions for the NMCUES question-
naire, hospital nights should be included in bed-disability
days, except for newborns. Therefore, the value of bed-
disability days was adjusted to equal hospital nights
for these 173 cases, a procedure used in Health Interview
Survey processing. However, this adjustment does not
fully compensate for the errors in recording or computing
bed-disability days. It is likely that bed-disability days
are still underestimated for these 173 cases after the
edit. The edit was performed without regard to the impu-
tation status of either bed-disability days or hospital
nights.

(5) Four cases with discrepancies between bed-disa-
bility days and hospital nights also had improperly coded
hospital admission dates, which led to the recording
of excessively long lengths of stay. In these cases, the
admission dates and hospital nights were corrected, and
the bed-disability days edit was not necessary.

(6) Comparison of the continuous and the categorical
poverty status variables on the public use file identified
four respondents whose categorical poverty status was
inconsistent with their continuous poverty status value.
The categorical variable was changed to correspond to
their poverty status on the continuous variable.
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(7) A variety of problems were discovered on nine
records coded as deliveries in the hospital stay file.

(a)

(b)

Two deliveries were attributed to male re-
spondents. Examination of the data files
suggested that the sex variable was incor-
rectly coded in these two cases; the sex was
therefore recoded to female. A third delivery
attributed to a male was actually that of the
respondent’s spouse. In this case, the hospi-
tal record was reassigned and appropriate
changes made in the person file for both
respondents.

Four hospitalizations for newborns were in-
correctly coded as deliveries. These were re-
coded in the hospital stay file. A fifth new-
born’s hospital record was attributed to its
mother. In this case, the hospital record was

transferred to the newborn, and appropriate
changes were made in the person file for
both respondents.

(c) One delivery was attributed to a 74-year-old
woman. Following an NCHS recommenda-
tion, the response was recoded to reflect
signs, symptoms, and ill-defined conditions
as the admitting condition.

(8) Two sets of duplicate records (four records in
total) in the hospital stay file were discovered for one
respondent. The two duplicates were deleted in the hospi-
tal stay file, and necessary changes were made in the
person file. Three of the four records had been imputed
to another respondent for reasons of attrition. No changes
were made in the records for the respondent receiving
the attrition-imputed records.



Appendix lil.
Analytical Strategies

Notion of an Average Population

NMCUES was a panel survey in which members
of the population were followed during the panel period
(calendar year 1980). The nature of a dynamic population
over time influences the rules used to determine who
should be followed and for how long. It also has signifi-
cant implications for the form of estimators for character-
istics of the population during the panel period. Before
discussing estimation strategies for NMCUES data, it
is useful to review the nature of a dynamic population
over time.

The nature of a longitudinal population as members
move in and out of eligibility is illustrated in
Figure I. Stable members of the population appear at
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the beginning and at every time point during the life
of the longitudinal time period. Even though these per-
sons are termed “stable,” they may, of course, change
residence during the panel period and may be quite
difficult to trace. Leavers are persons who are eligible
at the beginning of a time period but become ineligible
at some later time. Leaving may occur through events
such as death, institutionalization, or moving outside
the geographic boundary of the population. At the same
time, new members (entrants) may enter the population
through births or through returns from institutions or
from outside the geographic boundary of the population.
Finally, there also will be mixed population elements
that are both entrants and leavers from the population
during different time periods. The majority of the popula-
tion typically will be stable in nature, but it is the entrants
and leavers, persons who may be experiencing major
changes in their lives, who are often of particular interest
to analysts of panel survey data. In order to assure
adequate coverage of all elements in the dynamic popula-
tion considered over the entire time period, NMCUES
followup rules were carefully specified to include en-
trants, leavers, and mixed population elements properly.

As an illustration, consider a person who was in
the Armed Forces on January 1, 1980, and was dis-
charged on June 1, 1980, thus becoming a key person
(i.e., one to be followed for the rest of the year while
eligible) in the NMCUES panel. Because NMCUES was
designed to provide information about the civilian popu-
lation, medical care use and charges during the first
5 months of 1980 for this person are outside the scope
of the survey. Data about health care use and charges
were not collected unless they occurred after June 1.
At the same time, this person was eligible for only
7 months of the year, and he was also “at risk” of
incurring health care use or charges for only 7 of the
12 months. This person thus contributes only 72 or
0.58 of a year of eligibility (person year) to the study.
This quantity is referred to as the “time-adjustment
factor” in the documentation and throughout these
appendixes.

For readers not familiar with the concept of “person
years of risk,” it may be useful to consider briefly. the
rules that were used to determine eligibility for a given
person at a given moment during 1980. There were
essentially two ways of becoming eligible for or entering
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the NMCUES eligible population. One way was to be
a member of the U.S. civilian noninstitutionalized popu-
lation on January 1, 1980, and hence a member of
the original or base cohort about which inferences were
to be made. The second way was to enter after January
1 through birth or through rejoining the civilian nonin-
stitutionalized population during the year by returning
from an institution, from the Armed Forces, or from
outside the United States. There were also several ways
by which persons who were eligible members of the
population could become ineligible. Death obviously re-
moves a person from further followup, as does in-
stitutionalization, joining the Armed Forces, or moving
to a residence outside the United States. Information
was collected to monitor the exact number of days that
each person selected for NMCUES was eligible during
the year. These eligibility periods are summarized by
the time-adjustment factor on each record.

The use of “person years” to form sample estimates
requires careful assessment of the characteristic to be
estimated. Estimates that use only data collected from
persons during periods of eligibility (e.g., total number
of doctor visits, total charges for health care) do not
need to account for time adjustments. Estimates for per-
son characteristics (e.g., total population, proportion of
the population in a given subgroup) must be based on
person years to obtain estimates that correspond to those
for health care estimates. Some estimates require the
use of the time-adjustment factor in the denominator
but not in the numerator. For example, an estimate of
the mean total charge for health care during 1980 must
use the total charges for health care as a numerator
without time adjustment, but the denominator must be
the number of person years that the U.S. population
was exposed to the risk of such charges during 1980,
a time-adjusted measure. The mean in this case is actually
a rate of health care charges per person year of exposure
for the eligible population in 1980.

When making estimates in which person years are
important, the effect of the time-adjustment factor will
vary depending on the subpopulation of interest (Table
II). A cross-sectional cohort of N persons selected from
the U.S. population on January 1, 1980, and followed
for the entire year will contribute a total number of
person years for 1980 that is smaller than N because
of removals (i.e., deaths, institutionalization, and so on).

If entrants are added to the initial cohort during the
year, the person years contributed by the initial cohort
and the entrants may well exceed N, but it will still
be less than the number of original cohort members
plus the number of entrants.

The difference between persons and person years
will vary by subgroups as well. Females 25-29 years
of age on January 1 constitute a cohort for which few
additions are expected because of entrants from institu-
tions, the Armed Forces, or living abroad. Few removals
are expected because of death, institutionalization, join-
ing the Armed Forces, or moving abroad. On the other
hand, males 80 years of age and over on January 1
will contribute a much smaller number of person years
to the population than the total number of persons in
the cohort at the beginning of the year, because a large
number of the cohort will die during the year.

Role of Weights and Imputation

Estimated means and sampling errors from NMCUES
for bed-disability days, work-loss days, work-loss days
in bed, cut-down days, and restricted-activity days are
presented in Table III. For each survey measure, separate
estimates were computed using all data (i.e., both real
and imputed) and using only the real data. The un-
weighted and weighted mean, unweighted and weighted
simple random sampling standard error of the mean,
and the weighted complex standard error, which accounts
for the stratified, multistage nature of the design, are
presented.

For each measure, the weighted means computed
using all the data and using only the real data are quite
similar. This similarity is not unexpected given that the

-weighted hot deck imputation procedure is designed to

preserve the weighted mean for overall sample estimates.
The simple random sampling standard errors, however,
are smaller when all data are used simply because the
simple random sampling variance is inversely related
to the sample size. For the complex standard error, three
of the five measures have smaller standard errors when
all data are used, and the other two measures show
the opposite relationship. Weighting and imputation for
the disability measures have little or no effect on esti-
mated means or their standard errors for the total

Table li
Effect of person-year adjustment on counts and sampling weights, by 4 population groups: United States, 1980

Sum of sampling weights

Basic weight Adjusted weight
Population group Sample size Person years in thousands in thousands
- Total population ............... 17,123 16,862.84 226,368 222,824
Females, 25-29yearsofage .......... 702 699.39 9,529 9,494
Males, 80 yearsof ageandover . ....... 113 104.05 1,384 1,274
All persons born during 1980 .......... 251 121.02 3,560 1,713
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Table Iit
Sample size, means, and standard errors for 5 disability measures, by all and real data subgroups: United States, 1980

Estimates in this table are presented for illustrative Unweighted estimates Weighted estimates

purposes. Calculations were made prior to data Simple Simple

modifications described in Appendix Il random random

sampling sampling Complex
Disability measure Sample standard standard standard
and data type size Mean error Mean error error
Bed-disability days
Alldata ........ ... . i 17,123 5.303 0.1279 5.268 0.1269 0.1540
Realdata ............... ... ... .. ... .. 15,777 5.253 0.1326 5.228 0.1319 0.1599
Work-loss days
Alldata ........c i 13,069 3.614 0.1221 3.696 0.1220 0.1629
Realdata ..............c.ciueiiiia.n. 11,537 3.510 0.1284 3.574 0.1277 0.1716
Work-loss days in bed
Alldata ........... o i 13,069 1516 0.0508 1.568 0.0518 0.0592
Realdata ............. ... i, 10,970 1.530 0.0556 1.578 0.0568 0.0652
Cut-down days
Alldata ... 17,123 6.831 0.1681 6.881 0.1697 0.3343
Realdata ............ccoiiiiin, 15,724 6.608 0.1721 6.639 0.1735 0.3322
Restricted-activity days
Alldata ........ .o 17,123 13.746 0.2559 13.805 0.2573 0.4716
Realdata .............. ... .. ois 14,049 13.036 0.2732 13.064 0.2742 0.4658
Table IV

Sample size, means, standard errors, and element variance for total charge for a hospital outpatient department visit, by data type:
United States, 1980

Estimates in this table are presented for illustrative Unweighted estimates Weighted estimates
purposes. Calculatipns were madg prior to data Simple Simple
modifications described in Appendix II. random random
sampling sampling Complex Element
Sample standard standard standard variance
Data type size Mean error Mean error error (x10-9)
Alldata .............. 9,529 51.86 1.030 51.61 1.018 1914 9.87
Realdataonly ......... 4,688 52.28 1.436 52.27 1.430 2.936 9.59
Imputeddata .......... 4,841 51.45 1.476 50.98 1.447 1.600 10.14
Real data
Notdonor .................. 929 47.83 2.108 48.53 2117 3.935 417
Donoronce ................. 2,789 55.85 2.016 55.76 1.982 3.386 11.00
Donortwice ................. 841 48.61 3.5625 49.37 3.579 4.879 10.78
Donor 3-5times ............. 120 2945 7.340 28.97 7.987 11.64 7.66

population because the amount of missing data for these
measures is small (approximately 7 or 8 percent).

For other measures that have larger amounts of
missing data, imputation has larger effects. Consider
the means and standard errors for total charge for a
hospital outpatient department visit shown in Table IV.
Of 9,529 hospital outpatient department visits (real visit
records plus those generated from the attrition imputation
process), 4,841 have a total charge that was imputed
from one of the other hospital outpatient department
visit records. Thus, more than one-half of the total
charges were missing for this particular medical event.
Despite the large amount of missing data, the weighted
means using all the data and using only real values

are quite similar; weighting does not affect the estimated
means. However, sampling errors are changed substan-
tially when imputed values are added to real values
to form an estimate. The weighted and unweighted simple
random sampling standard errors are markedly smaller
for all data than for the real data.

To investigate whether this decrease in sampling
error is caused by changes in sample size, changes in
the element variance, or both, the element or total var-
iances were estimated by multiplying the weighted simple
random sampling variances by the sample sizes. Inspec-
tion of Table IV suggests that the element variances
are quite similar using all data and real data; the differ-
ences in standard error when all data and only real
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data are used can be attributed mostly to the loss in
sample size when going from all data to real data.

Not all of the real data were used as donors for
imputation, and some of the real data were used as
donors several times. Table IV also suggests that those
real values not used as donors have a lower mean total
charge than those used as donors, but values used as
donors more than twice tend to have even smaller mean
total charges. The means for donors used once, twice,
or more frequently are a function of the use of imputation
classes, within which the mean total charge and the
amount of missing data varied.

The difference in complex standard errors between
all data and the real data in Table IV illustrates the
large effects of imputation. However, neither the complex
standard error computed using all the data nor that com-
puted using only the real data is the correct standard
error for the weighted mean estimated using all the data.
The mean computed using all data includes 4,841 values
that were actually subsampled with replacement from the
4,688 real values. In addition, imputations were made
across the primary sampling units and strata used in
both the sample selection process and the variance esti-
mation procedure. It is assumed in the variance estima-
tion procedure that the observations were selected inde-
pendently from primary sampling units and strata. That
assumption is incorrect in this case. Hence, the complex
standard error for all data shown in Table IV fails to
account for two sources of variability: the double sampl-
ing used to select values for imputation and the correla-
tion between primary sampling units and strata induced
by imputation. At the same time, the complex standard
error for the weighted mean computed using only the
real data is an incorrect estimate of the standard error
of the mean based on all the data. The actual sampling

Figure Il

Estimated mean charges per hospital outpatient department visit,
by 4 family income classes for all and real data:
United States, 1980
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Figure i

Estimated mean charges per hospital outpatient department visit,
by 16 imputation classes for all persons and for persons
in families with income less than $5,000: United States, 1980
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error of the weighted mean for all the data is probably
larger than that shown for the mean estimated using
all the data; it may even be larger than the sampling
error computed using only the real data.

As a final illustration of the effects that imputation
can have on survey resuits, Figure II presents estimated
mean charges per hospital outpatient department visit
for four family income groups computed using all the
data and using only the real data. For the real data,
the mean charge per visit increases in a linear fashion
as the family income increases. However, when all the
data are used to estimate the mean charge per visit,
the mean charge does not increase as rapidly with increas-
ing family income. The strong relationship between fam-
ily income and mean charge per hospital outpatient de-
partment visit in the real data has been attenuated by
the imputed values.

The reason for this attenuation is shown in Figure
III. Sixteen imputation classes were formed for the impu-
tation of total charges for hospital outpatient department
visits. Figure III shows mean charge by imputation class
for real data for the total sample and for the subgroup
with family incomes less than $5,000 in 1980. The
low income group has lower mean charges than the
total sample. Because family income was not one of
the variables used to form imputation classes, low family
income persons within an imputation class with missing
hospital outpatient department visit total charges were
imputed a charge that was, on average, higher than
the mean charge for low income persons with real data.
This occurs in almost every imputation class. When
the real and imputed data are combined for persons
with family incomes less than $5,000, the effect of
imputation is to increase the mean charge for this



subgroup. Conversely, for persons with family incomes
of $35,000 or more, total hospital outpatient department
visit charges for persons with real data tend to be larger
than values imputed to persons with missing charges.
The overall impact of the imputation process on the
relationship between charges for hospital outpatient de-
partment visits and family income is a regression toward
the mean charge for real data for low- and high-income
subgroups.

The results in Tables III and IV and Figure II demon-
strate the effect that imputation can have on estimated
means, on estimated sampling errors, and on relation-
ships between variables. Several strategies for handling
imputation in estimation are suggested by these findings.
It is beyond the scope of this discussion to evaluate
various strategies and indicate the reasons why one was
chosen for this report. The strategy used in preparing
estimates for this report was to use all the data in all
estimates despite the sizable effects caused by imputa-
tion. This strategy means that estimated means and totals
presented in the report have been adjusted for item nonre-
sponse, but sampling errors and relationships among
some variables may be adversely affected by the imputa-
tion process. The reader should keep in mind that sam-
pling errors for estimates that are subject to large amounts
of item nonresponse may be underestimated, and the
strength of relationships between a variable receiving
imputed values and a variable that was not used to
form imputation classes may be attenuated by the imputa-
tion process.

Estimation Procedures

Sample estimators from the NMCUES data, regard-
less of whether they are totals, means, medians, propor-
tions, or standard errors, must account for the complexity
of the sample survey design. Totals, means, and other
estimates must include sampling weights to compensate
for unequal probabilities of selection, nonresponse, and
undercoverage. Stratification, clustering, and weighting
must also be accounted for in the estimation of sampling
errors. In addition, consideration must be given to time-
adjustment factors to account for persons not eligible
for the entire year and to imputations that were made
to compensate for missing items.

A variety of estimators were used for the descriptive
analyses. To illustrate the role of time adjustments, con-
sider the following six specific estimates that were used
in the analysis:

* Estimated total charges for a selected subgroup (e.g.,
persons with acute respiratory conditions).

* Estimated total population.
* Mean charge per visit.
¢ Mean charge per person.

* Proportion of charges that fall in a certain range of
charges.

* Proportion of persons whose charges are less than
or equal to a fixed level.

To define these estimators, the following notation for
these quantities for the ith person is used:

y;=total charges for health care in 1980;
x; = total number of medical visits for 1980; -

w;=nonresponse and undercoverage adjusted person
weight;

t;=time-adjustment factor (i.e., the proportion of
days in 1980 that the person was an eligible
member of the population);

1, if total charges are less than or equal
to a fixed value,

0, otherwise;

1, if the total charge is between two fixed
= values,

0, otherwise; and

1, if the ith person is a member of a desig-
nated subgroup of the population,

0, otherwise.

Estimating total charges, or any quantity from
NMCUES that was recorded only during periods when
the person was a noninstitutionalized civilian in the
United States, is a relatively straightforward task requir-
ing only a weighted sum of charge values. In particular,

y= Ewiyiai

is the estimated total charge for a particular service
for a selected subgroup. On the other hand, for estimates
of total population, a time-adjusted estimator is required
such as

¥ =2witi8i-

Thus, 7' denotes an estimate of the 1980 average sub-
group population, and ¥ denotes the 1980 charges for
a subgroup of the noninstitutionalized civilian popula-
tion.

Estimated means may or may not need to include

a time-adjustment factor in the denominator. For exam-
ple, to estimate the mean charge per visit during 1980,
no time adjustment is needed. Hence,

y= Ewiyilzwixi

can be used to estimate mean charge per visit. However,
to estimate mean charge per person, a time adjustment
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is required in the denominator because the denominator
is actually an estimate of the total average population
in 1980. In particular, the estimator has the form

y= Eini/EWiti-

Estimates of mean charges for subgroups have a similar
form, with the indicator variable §; included in the
numerator and denominator for the appropriate subgroup
of interest.

Estimated proportions are means that have an indi-
cator variable in the numerator and a count variable
in the denominator. Proportions may have time adjust-
ments not only in the denominator but also in the
numerator. For example, to estimate the proportion of
persons who had charges less than or equal to a fixed
value, an estimate of the form
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p'= Ewiditi/ zwiti

was used. Appropriate indicator variables were added
to the numerator and denominator to make estimates
for selected subgroups.

On the other hand, the estimated proportion of total
charges between two fixed levels of charges does not
require time adjustments in the numerator or the de-
nominator. In particular,

pP= Ewiyieilzwiyi

is the estimated proportion of all charges for persons
that occurred between two levels of charges.



Appendix IV.
Sampling Errors

The NMCUES sample was one of a large number
of samples that could have been selected from the U.S.
civilian noninstitutionalized population using the same
sampling procedures. Each possible sample could pro-
vide an estimate that might differ from the same estimate
from another sample. The variability among the estimates
from all possible samples that could have been selected
is defined as the standard error of the estimate, or the
sampling error. The standard error can be used to assess
the precision of the estimate itself by creating a confi-
dence interval. For each interval, there is a specified
probability that the average estimate over all possible
samples selected from the population using the same
sampling procedures will be in the interval.

Preparation of sampling errors for every estimate
in this report would be a sizable task, as would be
presentation of sampling error estimates for every esti-
mate. Rather than compute and display standard errors
for every estimate in this report, standard errors were
computed for a subset of estimates. A set of functions
was fit to these estimated standard errors to identify
a model that would allow computation of a standard
error that would be reasonably close to the estimated
standard error.

This appendix provides summary formulas derived
from the estimated standard errors that can be used to
approximate the standard error for any given estimate
in the report. The formulas have been designed to allow
computation of an estimated standard error using an
electronic calculator with basic arithmetic operators and
a square root function. The computed estimate will be
an average or smoothed estimate of the actual standard
error of the estimate.

The formulas for standard error estimates are pre-
sented for three types of estimates found in the report:

* Totals or aggregates (e.g., total charges for all health
services used in 1980; total person years for males).

* Means (e.g., mean number of ambulatory visits;
per capita charges for ambulatory visits).

* Proportions, percents, and prevalence rates (e.g.,
proportion of total charges paid out of pocket; percent
of persons with hospital admissions; incidence rate
of acute respiratory conditions for males 45-64 years
of age).

Comparisons can also be made between point esti-
mates from two different subgroups of the population.
Formulas are given for computing standard errors for
two types of comparisons:

* Comparisons of two mutually exclusive subgroups
(e.g., comparing mean number of ambulatory visits
for males and females, male and female subgroups
having no members in common).

* Comparisons between a subgroup and a larger group
in which the subgroup is contained (e.g., comparing
proportion of hospital stay charges paid out of pocket
for the lower respiratory infection subgroup with
those for all persons in the acute respiratory condition
group).

The standard error of a difference is based on the standard

error of the totals, means, proportions, percents, or pre-

valence rates of interest. Certain covariances between
estimates, which typically are small relative to the stan-
dard errors of the estimates themselves, are ignored.

The standard errors calculated from the formulas
in this appendix can be used to form intervals about
which confidence statements can be made for estimates
from all possible samples drawn in exactly the same
way as NMCUES was. The confidence level is deter-
mined by multiplying the estimated standard error by
a constant derived from the standardized normal probabil-
ity distribution. In particular, for the estimate 6 with
estimated standard error S; the upper limit for a
(1 —a) X 100 percent confidence interval can be formed
by adding z,, times Sy to 6. The lower limit is formed
by subtracting z,, times S; from 6. The value of z,,
is obtained from the standard normal probability distribu-
tion. For example, a 95-percent confidence interval cor-
responding to a =0.05 can be formed with zy g5 =1.96;
a 99-percent confidence interval (a=0.01) uses
Zp.00s = 2.346. Illustrations of these calculations are pro-
vided in the discussion section for each formula.

Confidence intervals for comparisons of estimates
between two subgroups allow inferences to be made
about whether the difference is statistically significant.
If a (1=a) X 100-percent confidence interval does not
include the value zero, the difference is significantly
different from zero.
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Totals

Let y denote the estimated total or aggregate for which
a standard error is desired. The standard error for the
estimate can be calculated by the expression

Sy=[ay + by?]",

where a and b are constants chosen from Table V for
the particular estimate of interest. This formula was
derived from a study of the relationship between the
estimated total y and its standard error S? in which a
parabolic or quadratic relationship was observed.

As an illustration of the use of this formula, suppose
that the standard error of the estimated value of lost
productivity from colds is needed. From Table D,
¥=9$2,309,000,000, the estimated total value of produc-
tivity lost in 1980 by persons with colds. Table V contains
the coefficients for lost productivity, a=11.593 and
b=9.1757 X 10~* The estimated standard error is then
computed as

Sy=[(11.593)(23.09 x 10%) +
(9.1757 X 107%)(23.09 X 10%] '
=[(2.677x10') + (4.892 x 101%)] '
= 69,940,000.

This estimated standard error for the total ¥ can
be used to create confidence intervals for the value of
lost productivity for persons with colds. For example,
a 68-percent confidence interval is obtained by adding
and subtracting the standard error from the estimate.
In this case, in 68 out of 100 samples drawn exactly
in the same way as in NMCUES, the estimated value
of lost productivity for persons with colds will range
from $2,239,000,000 to $2,379,000,000. Similarly, a
95-percent confidence interval can be obtained by adding
and subtracting from the estimate 1.96 times the standard
error. Thus, for 95 of 100 samples drawn in the same
way as in NMCUES, the estimated value of lost produc-
tivity for persons with colds would be from
$2,172,000,000 to $2,446,000,000.

Table V

Coefficients for standard error formula for estimated aggregates
or totals, by estimator

Coefficient
Estimator a b

Personyears ............... 3.0476 x10*  4.7081x10 *
Charges ................... 1.0986x10%  4.5524x10 4
Lost productivity and

value of lost productivity . ..... 1.1593x 10° 9.1757x 10 4
Visits, prescription acquisitions,

or disability days ............ 4.6408x10° 5.7634x10 '
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Means

A large number of means for different types of meas-
ures are presented in this report. Despite the variety
of measures presented, a single formula is recommended
for calculating an estimated standard error for a mean.
The formula given here is based on the assumption that
the standard error of the mean is determined by two
quantities, the population variance and the effect of the
sample design on the variances. The population variance
for weighted survey data with weights w; is estimated

as
Ewi(}’f‘)’-)z
Dw!

where y; denotes the value of the characteristic Y for
the ith sample person, and y is the weighted sample
mean. The effect of the sample design on the variance
of a sample mean is called the design effect, or “deff”
(Kish, 1965), and is often expressed as

§2 =

deff=[1+[(n/a)~ 1] roh],

where a is the number of clusters in the sample design
and roh is a measure of within-cluster similarity among
observations from the same cluster.

The estimated standard error for a mean y can be
calculated as

B §2 hi2
Sj, = deff d N ]
A

_ —[1 —ﬁ___._ 1 h] . ‘§2 12
= |1+ 795657 ~ 1o Al .

where 7 is the estimated population total for the subgroup
under consideration and 1,795,637 represents the number
of clusters (a=138) times the average basic person
weight. Consequently, 7//1,795,637 is an estimator for
n/a in the expression for deff. The values of ros and
§* for a variety of means appearing in this report can
be obtained from Table VI. The table provides, for exam-
ple, values of roh and §? for mean charges and mean
utilization measures of various types.

As an illustration, consider the standard error of
the mean number of ambulatory visits for persons with
colds. From Table E, for persons with colds y=5.9,
and from Table VI, under the entry “Mean visits per
person, Ambulatory visits,” the values roh=0.048246
and §2=1.6398 X 10° are obtained. There were an
estimated A=57,638,000 persons with colds in 1980
(Table A). Substituting these values into the expression
for §;,



Table VI
Values for roh and $* for standard error formula for estimated means, by estimator

1,795,637

. 1.6398x 105 |12
57,638,000

= | [1+ (32.099 — 1)(0.048246)] (0.028450) |'

Estimator roh &£ Estimator roh &£
Mean charges per person Mean charges per visit
All charges: Allcharges:
Ambulatory visits . ............. 0.029644  2.4952x10° Ambulatory visits . ............. 0018777 3.7690x 107
Hospitalstays ................ 0.029644  6.1652x10"° Hospital stays ................ 0.018777  8.4926x 10!
Physician visits ............... 0029644  6.1914x10° Physician visits ....... e 0.018777  2.4686x 107
Total «eeieeiie e 0.029644  7.2407x10'° Emergency roomvisits ......... 0018777 9.7896x10°
Emergency roomvisits ......... 0.029644 0.9816 107 Prescribe.d medications ......... 0.018777 6.7348 x 105
Prescribed medications . . .. ... ... . 0.029644  9.6458x 107 Charges paid out of pocket: .
Hospital outpatient visits ........ 0.031367 7.6646 x 10° Ambulatory visits . ............. 0.018777 8.8152x 10 10
Independent provider visits . ... . . . 0031367  2.6559x 107 Hospitalstays ................ 0.018777  9.4998x10.
Hospital outpatient visits Physician visits . . SRR 0.018777 9.2576 x 108
(nonphysician provider) .. ... ... 0.031367 4.2419x 10° Emergency roomvisits ......... 0.018777 1.1109x 105
Physician visits Prescribed medications .. ....... 0.018777 7.8309x 10
. e . 7
D(:'c‘)t:?};ﬁlman provider) ........ 0.031367 5.3375x 10 Mean visits per user
other medical expenses . ... ... 0.031367  8.8305x 107 Ambulatory visits ............... 0.048246  1.4117x10°
Charges paid out of pocket: Hospitalstays .................. 0.048246 4.3009x 10°
Ambulatory visits . .. ........... 0.029644 2.4323x 108 Physicianvisits ................. 0.048246 4.4788x10°
Hospital stays ................ 0.029644  2.4068x 10° Emergency roomvisits ........... 0.048246  7.9937x10°
PhysicCian visits ............... 0.029644 1.0745 x 10°® Prescribed medications .......... 0.048246 1.3402 x 10°
Total ...ooiiiiiiia 0.029644  3.5873x10° -
Emergency roomvisits ......... 0.029644 1.0038x 107 Mean visits per person
Prescribed medications . . ....... 0.029644  4.5416x 107 Ambulatory visits ............... 0.048246 1.6398 x 10°
Hospital outpatient visits ........ 0.031367 8.6571 x 10° Hospitalstays .................. 0.048246 1.0029 x 10
Independent provider visits ... ... 0.031367 2.4996 x 10° Physicianvisits ................. 0.048246 5.5650 x 10°
Hospital outpatient visits Emergency roomyvisits ........... 0.048246 1.6024 x 10*
(nonphysician provider) . ....... 0.031367 25341 x107 Prescribed medications .......... 0.048246 1.6651 x 10°
Physician visits .
{nonphysician provider) . . ... ... 0.031367 6.7847 x 10° Mean percent paid out of pocket
Dental and Ambulatory visits ............... 0.051674 2.3071x10°
other medical expenses ....... 0.031367 3.8943x 10° Hospitalstays .................. 0.011724 1.7959 x 102
Prescribed medications .......... 0.056569 2.7935x 10°
Mean charges per user Dental and other
All charges: medicalexpenses .............. 0.053301 2.6150 x 10°
Ambulatory visits . ............. 0.043633 3.0423x10° . 5
Hospital Stays . ............... 0.043633  3.0044x 10" Mean length of hospitai stay ....... 0.013098  8.5018x 10
Physician visits ............... 0.043633  1.1955x 10° Mean bed-disability days ......... 0023772 7.6885x10°
TO - e 0043633  8.7587x10" | Meanworklossdays ............ 0.026868  5.2013x10°
Emergency roomvisits ......... 0.043633 3.3067 X 108 Mean restricted"acﬁvity days ...... 0.058349 3.4354 x 107
Prescribed medications . . . . ... .. 0.043633 1.2535 x 108 Mean functional limitation score .. .. 0.050066 4.9489x 104
Charges paid out of pocket: Mean number of "
Ambulatory visits .. ............  0.043633  2.9046x10° surgical procedures ............ 0.0 1.4628 x 10
Hospitalstays ................ 0.043633 1.6296x 10°
Physician visits ............... 0.043633 1.5871x10°
Total ..ooiiiiii i 0.043633 5.3877x10°
Emergency roomvisits ......... 0.043633 7.5825x 107
Prescribed medications ......... 0.043633 6.2806 x 107
= [(2.8146)(0.028450)]'/2
S, = | | 1+ (27838000 _4y0.048246)

= 0.26671

The standard error of the mean number of ambulatory
visits for persons with colds is 0.27.

Approximate confidence . intervals may be con-
structed for the population mean by adding to and sub-
tracting from the estimated mean a constant times the
estimated standard error. For example, to form a 95-per-
cent confidence interval for the estimated mean number
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of ambulatory visits for persons with colds, 1.96 times
the estimated standard error (0,53) is added to and sub-
tracted from the estimated mean y=5.9. In this case,
the 95-percent interval ranges from 5.4 to 6.4.

When the estimated sample size is about the same
size as or smaller than the constant 1,795,637 in the
standard error formula, the design effect effectively be-
comes equal to 1. Thus, when 2=<1,795,000, the design
effect portion of the standard error formula is not neces-
sary, and the estimated standard error can be calculated
simply as

Sy=[s24]",

where §? is again chosen from Table VI.

For example, there are an estimated # = 1,411,000
black persons with nasopharyngitis (Table 3). To estimate
the standard error of the mean number of ambulatory
visits for these persons in 1980 (=9.5 visits from Table
3), the value #=1.6398 X 10° is obtained from Table
VI as before, and

o | L6398 x10° "
y7 | 1,411,000
= 1.0780.

To form an approximate 95-percent confidence interval
for the mean visits, 1.96 times the standard error (2.1)
is added to and subtracted from the estimated mean,
¥=9.5. The 95-percent interval thus ranges from 7.4
to 11.6 visits.

Proportions, Percents, and Prevalence Rates

The standard error of a proportion is computed using
a formula similar to that recommended for the standard
error of a mean. Let p denote the estimated proportion
for which a standard error is needed. The standard error
for p is calculated as

n 13,012 (1 - ) 1”2
n
S; =[[1 + 755,637~ 11rok] 7 ] -

where # is the estimated sample size on which the pro-
portion is based, roh is a value selected from Table VII,
and the constant 13,012 is the average time-adjusted
weight for all persons in the sample. For proportions, the
population variance can be estimated simply as

$=p(1-p),

and hence can be estimated directly from the sample
proportions themselves (i.e., no value of §” is needed in
Table VII). The design effect, the ratio of the actual
sampling variance for the estimated proportion to the var-

58

Table Vil

Values of roh for standard error
formula for estimated proportions, by estimator

Estimator roh
Personyears ............ciciiiiiiiiiiiiian.. 0.069992
Charges .........coiiiiiiiiiieiiiiiean., 0.041917
Chargespaidoutofpocket ...................... 0.019816
Visits ..o e 0.084014

iance that would be achieved for a simple random sample
of the same size, is calculated for proportions in the same
way as it was calculated for means.

As an illustration of the use of the formula for S;,
consider obtaining the standard error for the proportion
of all charges for hospital inpatient care for all persons
with acute respiratory conditions during 1980 (Table I),
41.5 percent of all charges. To calculate the standard
error for percents, the same formula can be used as for
proportions after the percent has been divided by 100.
Thus, p=41.5+100=0.415. There are an estimated
A=73,899,000 persons in the category (Table J), and
roh=0.041917 is obtained from Table VII. Substituting
these values into the formula for S,

Sy=| |1+ (382900 4y 041917)
1.795,637

1/2

13,012 (0.415)(1 — 0.415)
73,899,000

172

3,159.0
73,899,000

l:l + (40.155)(0.041917)]

[(2.6832)(4.2747 x 10-3)] 12

= 0.010710

Because S;=0.010710 is the estimated standard error for
the proportion p =0.415, simply multiply S; by 100 for a
standard error of 1.0710 for the percent 41.5.

An approximate 95-percent confidence interval for
the percent can now be calculated by adding to and sub-
tracting from the estimated percent 1.96 times the esti-
mated standard error. In this case, the 95-percent interval
ranges from 39.4 to 43.6 percent of all charges for per-
sons with acute respiratory conditions for hospital inpa-
tient care.

When the estimated sample size is less than or equal
to 1,795,637, the design effect is close to 1 and the for-
mula can be simplified to



5= I: 13,012 5(1 -p):lvz,
7

as described for the standard error of a mean in the previ-
ous section. For example, 17.5 percent of visits for per-
sons 12—17 years of age with otitis media were for otitis
media conditions (Table 5). For the 7A=998,000 esti-
mated persons in this subcategory, the standard error of
the proportion associated with this percent is estimated as

[13,012-(0.175)(1 —0.175)

]”Z = 0.043386.
998,000

A 95-percent confidence interval for the estimated per-
cent is calculated by multiplying this estimated standard
error by 100:(1.96)=196 and adding the result to and
subtracting the result from the percent. Thus, the 95-per-
cent interval ranges from 9.0 to 26.0 percent.

The same procedure can be used to calculate standard
errors for prevalence rates. Prevalence rates are handled
in the same way as percents are except that the rate
is divided by 1,000 rather than 100 to obtain a proportion
to use in the formula. For example, to obtain the esti-
mated standard error for the prevalence rate for acute
respiratory conditions in Table A (a rate of 504.0 per
1,000 person years), divide the rate by 1,000 (504.0/
1,000 =0.504) and observe that /i=222,824,000 (all per-
sons) and roh=0.069992 from Table VII for person
years. The estimated standard error can be calculated
for this prevalence rate as

S - l:l n (222,824,000 _

1)(0.069992
1705637 0009 ):,

— 172
13,012+(0.504)(1 —0.504)
222,824,000

1/2
= |[1 +(123.09)(0.069992)] %%0—5]

-
1/2
= 1(9.6155)(1.4598 x 10—5)]

= 0.011848.

This standard error is multiplied by 1,000, and the 95-per-
cent confidence interval for the estimated prevalence
rate ranges from 480.78 to 527.22 per 1,000.

Mutually Exclusive Subgroup Differences

Many comparisons between the same estimate for
two different subgroups in the population are made in
this report. Let d= 91 6, denote the difference between
two subgroup estimates, where 6, and 6, are the
estimates for the two subgroups. For example, suppose
that the incidence of acute respiratory conditions per
1,000 males is to be compared with the rate per 1,000
females (Table 1). Then 91 = (0.4703 for males,
02——p2—0 5354 for females, dnda’ =p,—p,= —0.0651.
The standard error of this difference is computed as

Sa=[5%,+53,]",

where S3, and SZ2 are the estimated sampling variances
for 6, and 02, respectively. (This formula i ignores the non-
zero covariance between 8, and @, that arises in complex
samples such as NMCUES. This covariance is typically
positive and small relative to the variances themselves.
Ignoring the covariance will result in standard errors for
differences that are on average somewhat larger than the
actual standard errors.)

From Table 1, A; = 107,481,000 and
A, =115,344,000; from Table VI, roh=0.069992.
Hence,

5, = |:1+( 107,481

— 1)(0.069992
1795637 000 )]

., 13,012(0.4703)(1 —0.4703) |'*
107,481,000

0.012426

and

[1 + (115,344,000

— 1)(0.069992
1795637 % 999)]

. 13,012(0.5354)(1 — 0.5354) |
115,344,000

= 0.012339.

Therefore, the standard error of the difference is com-
puted as

S;=1[(0.012426)%+ (0.012339)2] 2= 0.017512.

This standard error can be used to form an approxi-
mate confidence interval for the difference in the same
manner as described previously for estimates of totals,
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means, proportions, and percents. In this instance, the
95-percent confidence interval for the difference in inci-
dence rates per 1,000 population is from 30.8 to 99.4.
Since this interval does not include the value zero, it can
be concluded with 95-percent confidence that incidence
rates for females are higher than those for males. In other
words, the chances are only 5 in 100 that the difference
over a large number of identical surveys will be equal to
ZEero.

Subgroup to Total Group Differences

Another type of comparison made in this report is be-
tween an estimate for a subgroup and the same estimate
for a group that contains the subgroup. Let d=6,— 0
denote the difference between a subgroup estimate and
the estimate for a group in which the subgroup is con-
tained, where 8, is the subgroup estimate and 6, is the es-
timate for the larger group. The standard error of this dif-
ference is computed as

Sa=585,[1 - Ayap]2,

where S4, denotes the standard error of the estimator 6,
and A, and A; denote the estimated sample sizes for the
subgroup and for the larger group, respectively. (This for-
mula is based on an assumption that the covariance be-
tween 6, and @, is the same as the variance of é,, i.e.,
So This assumption results in an estimated standard
error for the difference that is on average somewhat
larger than the actual standard error.)

For example, suppose that the standard error of the
difference between per capita surgical charges for per-
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sons with acute respiratory conditions and per capita surgical
charges for all persons is needed. From Table G, 6,
=7%,=%$1,429 and, 6;=7,=$2,082. From Table A,
A;=112,302,000, and A,=222,824,000. Using the for-
mula for estimating the standard error of the mean and
values from Table VI under “Mean charges per visit,
All charges, Hospital stays, and Surgery” (i.e.,
§2=8,4926 x 10" and roh=0.018777),

112,302,000 ]
=11+ (—— - .
Ss, I[ ( 1795637 1)(0.018777)

8,4926 x 10" |12
112,302,000

= 127.68.

I:Ience, the standard error of the difference,
d=2%1,429—$2,082 = — $653, is computed as

Sa=127.68[1—(1 12,302,000/222,824,000)] 2=89.922.

A 95-percent confidence interval can be constructed
for the difference by adding to and subtracting from the
estimated difference 1.96 times the estimated standard
error of the difference. In this instance, the 95-percent
confidence interval is from —$477 to —$829. It can
be concluded with 95-percent confidence that persons
with acute respiratory conditions have lower per capita
surgical charges than all persons because this confidence
interval does not include zero.



Appendix V.
Definition of Terms

Age—This is the age of the person as of January
1, 1980. Babies born during the survey period were
included in the youngest age category.

Ambulatory care visit—A direct personal exchange
between an ambulatory patient and a health care provider
is an ambulatory care visit. The visit may take place
in the provider’s office, hospital outpatient department,
emergency room, clinic, health center, or the patient’s
home. Services may be rendered by a physician, chiro-
practor, podiatrist, optometrist, psychologist, social
worker, nurse, or other ancillary personnel.

Bed-disability day—A bed-disability day is one on
which a person stays in bed more than half of the daylight
hours because of a specific illness or injury. All hospital
days for inpatients are considered to be bed-disability
days even if the patient was not actually in bed at the
hospital.

Condition—Any entry on the questionnaire that de-
scribes a departure from a state of physical or mental
well-being is included. A condition is any illness, injury,
complaint, impairment, or problem perceived by the
respondent as inhibiting usual activities or requiring med-
ical treatment. Pregnancy, vasectomy, and tubal ligation
were not considered to be conditions; however, related
medical care was recorded as if they were conditions.
Neoplasms were classified without regard to site. Condi-
tions, except impairments, were classified by type ac-
cording to the Ninth Revision of the International Classi-
fication of Diseases (World Health Organization, 1977)
as modified by the National Health Interview Survey
Medical Coding Manual; these modifications make the
code more suitable for a household interview survey.
Impairments are chronic or permanent defects, usually
static in nature, that result from disease, injury, or con-
genital malformation. They represent decrease or loss
of ability to perform various functions, particularly those
of the musculoskeletal system and the sense organs.
Impairments are classified by using a supplementary
code specified in the coding manual. In the supplemen-
tary code, impairments are grouped according to type
of functional impairment and etiology.

Condition-related disability day—Condltlon-related
disability days include work-loss days, restricted-activity
days, and bed-disability days for which the respondent
listed the indexed condition as an underlying cause for
staying home from work, cutting down on usual ac-
tivities, or staying in bed.

Condition-related visit or hospital admission—Am-
bulatory visits or hospital admissions for which the re-
spondent listed the indexed condition as an underlying
reason for seeking medical services are classified as
condition related.

Disability—Disability is the general term used to
describe any temporary or long-term reduction of a per-
son’s activity as a result of an acute or chronic condition.

Disability day—Short term disability days are classi-
fied according to whether they are days of restricted
activity, bed-disability days, hospital days, or work-loss
days. All hospital days are by definition days of bed
disability; all days of bed disability are by definition
days of restricted activity. The converse form of these
statements is, of course, not true. Days lost from work
apply only to the working population. Work-loss days
are also days of restricted activity. Hence, the restricted-
activity day is the most inclusive term used to describe
disability days.

Education of head of family—The years of school
completed by the head of family, if the family head
was 17 years of age and over, is classified. Only years
completed in regular schools, where persons are given
a formal education, were included. A “regular” school
is one that advances a person toward an elementary
or high school diploma or a college, university, or profes-
sional 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.

Employed—An individual is classified as employed
if he or she worked at any time in 1980.

Family—A group of people living together and re-
lated to each other by blood, marriage, adoption, or
foster care status is considered a family. An unmarried
student 17-22 years of age living away from home was
also considered part of the family even though his or
her residence was in a different location during the school
year.

Family head—At the time of the first interview,
the respondent for the family was asked to designate
a “family head.” If no head was designated or this infor-
mation was missing, a family head was imputed.

Family income in 1980—Each member of a family
is classified according to the total income of the family
of which he or she is a member. Because some persons
changed families during the year, their family income
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is defined as the income of the family they were a
member of the longest. If a family did not exist for
the entire year, the family income is adjusted to an
annual basis by dividing actual income by the proportion
of the year the family existed. Unrelated persons are
classified according to their own income. For each per-
son, 12 categories of income were collected, including
income from employment for persons 14 years of age
and over and income from various government programs,
pensions, alimony or child support, interest, and net
rental income. When information was missing, data were
imputed. The total income of persons who were members
of more than one family was allocated to each family
in proportion to the amount of time they were in that
family.

Homemaker—An individual is classified as a home-
maker if he or she did not work at all in 1980 (unemployed
or not in the labor force) and claimed housekeeping
as his or her main activity in 1979. Disabled homemakers
are not included. (See “Unable to work for health
reasons.”)

Hospital admission—This is the formal acceptance
by a hospital of a patient who is provided room, board,
and regular nursing care in a unit of the hospital. A
patient admitted to the hospital and discharged on the
same day is considered to have had a hospital admission.
Also included is a hospital stay resulting from an
emergency department visit.

Household—Occupants of group quarters or of a
housing unit that was included in the sample constitute
a household. A household can comprise one person,
a family of related people, a number of unrelated people,
or a combination of related and unrelated people.

Housing unit—A group of rooms or a single room
occupied or intended for occupancy as separate living
quarters is a housing unit if the occupants do not live
and eat with any other persons in the structure and
if there was either direct access from the outside or
through a common hall or there were complete kitchen
facilities for the use of the occupants only.

Key person—A key person was (1) an occupant
of a national household sample housing unit or group
quarters at the time of the first interview; (2) a person
related to and living with a State Medicaid household
case member at the time of the first interview; (3) an
unmarried student 17-22 years of age living away from
home and related to a person in one of the first two
groups; (4) a related person who had lived with a person
in the first two groups between January 1, 1980, and
the round 1 interview, but was deceased or had been
institutionalized; (5) a baby born to a key person during
1980; or (6) a person who was living outside the United
States, was in the Armed Forces, or was in an institution
at the time of the round 1 interview but who had joined
arelated key person.

Limitation of activity—A functional limitation score
was developed for classifying limitation of activity. It
ranges form O, indicating no limitation of activity, to
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8, meaning severe activity limitation, and 9, indicating
death during the survey period. The functional limitation
score was developed from responses to a battery of ques-
tions designed to assess ability to perform various com-
mon functions such as walking, driving a car, and climb-
ing stairs. For NMCUES, these questions were asked
of persons 17 years of age and over.

Nonkey person—A person related to a key person
who joined him or her after the round 1 interview but
was part of the civilian noninstitutionalized population
of the United States at the date of the first interview
is considered nonkey.

Patient—A person who is formally admitted to the
inpatient service of a short-stay hospital for observation,
care, diagnosis, or treatment is considered a patient.
In this report, the number of patients refers to the number
of discharges during the year, including any multiple
discharges of the same individual from one or more
short-stay hospitals. The terms “patient” and “inpatient”
are used synonymously.

Per capita charges—These charges were calculated
by dividing the total charges by the number of people
in the reference population.

Perceived health status—This measure is the family
respondent’s judgment of the health of the person com-
pared with others the same age, as reported at the time
of the first interview. The categories are excellent, good,
fair, and poor.

Prescribed medicine acquisitions—Each time a per-
son had a prescription filled, regardless of whether it
was an initial filling or a refill of a prescription, is
included in the number of acquisitions.

Prevalence of conditions—In general, prevalence of
conditions is the estimated number of conditions of a
specified type existing at a specified time or the average
number existing during a specified interval of time—in
the case of this survey, during 1980.

Race—The race of people 17 years of age and over
was reported by the family respondent; the race of those
under 17 was derived from the race of other family
members. If the head of the family was male and had
a wife who was living in the household, her race was
assigned to any children under 17 years of age. In all
other cases, the race of the head of the family (male
or female) was assigned to any children under 17 years
of age. Race is classified as “white,” “black,” or “other.”
The “other” race category includes American Indian,
Alaskan Native, Asian, and Pacific Islander. The cate-
gory “white and other” includes the categories “white”
and “other.”

Reporting unit—This is the basic unit for reporting
data in the household component of NMCUES. A report-
ing unit consists of all related people residing in the
same housing unit or group quarters. One person could
give information for all members of the reporting unit.

Restricted-activity day—A restricted-activity day is
one on which a person cuts down on his usual activities
for the whole of that day because of an illness or an



injury. The term “usual activities” for any day means
the things that the person would ordinarily do on that
day. A day spent in bed or a day home from work
because of illness or injury is, of course, a restricted-ac-
tivity day.

Round—A round was the administrative term used
to designate all interviews that occurred within a given
period of time and that used the same instruments and
procedures.

Surgery—Surgery is a procedure involving incision

and examination or removal of tissue for diagnostic or
therapeutic purposes.

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.
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