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CYCLE | OF THE
HEALTH EXAMINATION SURVEY
SAMPLE AND RESPONSE

INTRODUCTION

The National Health Survey uses three meth-
ods for obtaining information about the health of
the U.S. population. The first is a household in-
terview in which persons are asked togive infor-
mation related to their health or to the health of
other household members. The second method is
the utilization of available health records. The
third method is direct examination, which the
Health Examination Survey administers by draw-
ing samples of the civilian, noninstitutional pop-
ulation of the United States and, by means of med-
ical and dental examinations and various tests and
measurements, undertakes to characterize the
population undexr study.

The overall plan of the Health Examination
Survey (HES) is to conduct successive, separate
cycles of examinations in specific segments of the
national population. The plan and initial program
of the HES have been described in another re-
port.! Data are collected by actual examinations
of, and tests upon, the individuals selected in the
sample, Such examinations and tests can yield
morbidity information unobtainable through other
programs of the National Health Survey (NHS).
They can provide information about diagnosed
conditions including those which persons may fail
to report or may be incapable of reporting in a

This report was prepared by Tavia Gordon and Henry W, Miller
of the Division of /ealth Examination Statistics.

survey based upon individual interviews. They
can also reveal previously undiagnosed, unattend-
ed, and nonmanifested chronic diseases. In addi-
tion to serving this primary purpose of determin-
ing prevalence of specified diseases, the exami-
nations are intended to obtain baseline data on
certain physical and physiological measurements,
Such measurement data on a defined population
are needed for understanding departures from
normal, as well as for assisting in planning cer-
tain specific programs dependent upon human
engineering information.

Another key characteristic of the Health
Examination Survey-—one which is shared with
other National Health Survey programs--is the
use of a nationwide probability sample of the pop-
ulation. This makes it possible to obtain the de-
sired statistics efficiently and in such a manner
that the statistical reliability of results is de-
terminable. These factors, together with the fact
that the measurement processes are highly stand-
ardized and closely controlled, are essential in-
gredients of any survey that sets out to describe
the entire population of the United States on the
basis of a relatively small sample.

Furthermore, in the process of defining the
sample group, information about all sample per-
sons and their households is obtained prior to
examination, by means of a household interview.

The first cycle of the Health Examination
Survey was the examination of a sample of adults,
It was directed toward the collection of statistics
on the medically defined prevalence of certain
chronic diseases and of a particular set of dental
findings and physical and physiological measure-



ments. The probability sample consisted of 7,710
of all noninstitutional, civilian adults in the age
range 18-79 years in the United States. Altogether,
6,672 persons were examined during the period of
the Survey which began in October 1959 and was
completed in December 1962,

This report is the first of a series describ-
ing and evaluating the plan, execution, and find-
ings of the first Health Examination Survey. While
a number of previous publications have dealtwith
specific methodological investigations undertaken
as part of the survey, this series will describe
the results of the survey.

Although this initial report does notdeal with
the survey findings as such, it does consider the
frame against which the findings are to be pre-
sented, describes the sampling procedures, the
sample drawn and the group examined, and indi-
cates how the survey data will be converted into
estimates for the general population. The report
includes a few comparisons with the population
from which the sample was drawn. Thus itdemon-
strates the similarity of the sample and the pop-
ulation it represents with respect to a number of
characteristics not specifically controlled in the
sample design and explores the impact of non-
response on the survey findings.

Obviously, the success of a program as large
and complex as this one was possible because of
the efforts of many staff members as well as the
cooperation of a large number of outside individ-
uals and organizations, State and local medical,
dental, and osteopathic societies and health offi-
cers, and the staff of the Bureau of the Census.

THE TARGET POPULATION

The target population of the first cycle of the
Health Examination Survey consisted of all nonin-
stitutional, civilian adults in the age range 18-79
years in the United States. A more complete

specification of this farget should include several.

qualifications.
1. Alaska and Hawaii are not included.
2. The survey period is centered on October
1961, but should be considered as the in-
terval 1960-62,
3. "Noninstitutional" is defined by excluding
residents of several types of places. In

particular, among persons out-of-scope
are inmates of correctional institutions,
resident hospitals, nursing homes, and
homes for the aged. Residentstaff of these
places and persons in local jails are, how-
ever, included in the population surveyed.

4. Members of the crews of vessels are ex-
cluded from coverage.

5. Civilian personnel residing at a military
base and Indians on reservations are in-
cluded in the target.

6. Aliens are included if they have a place of
residence in the United States; U.S. cit-
izens residing overseas are excluded.

There are other categories of persons who

are included in at least a congeptual target, but
who because of the nature of the survey can
scarcely be considered to be effectively repre-
sented by the group of persons finally examined.
Worthy of mention in this category are two groups;
(1) persons who die or otherwise move out-of-
scope between the date of first contact at their
place of residence and the time at which they were
to have been examined (this was a very small
group), and (2) persons who are manifestly unable
to be examined, such as those gravely ill in short-
stay hospitals or elsewhere, or persons with
severe physical disabilities or impairments whose
conditions prevented their being transported to
the place of examination.

SELECTION OF THE SAMPLE

The size of the sample was keyed to the num-
bers necessary to yield reliable data on the con-
ditions to be studied. Actually, the determina-
tions of the size of sample and of the conditions
to be studied are interrelated andinterdependent,
and a factor in these determinations was the num-
ber of examinations which could be accomplished
within 3 years. Also determining the sample size
were the budget and the statistical design and
structure of the examining process.

The selection process providedthatthe sam-
ple be stratified with respect to broad geographic
locations and the size of place of residence. For
purposes of the Health Examination Survey, the
1,900 primary sampling units (PSU's) which ac-
count for the 48 contiguous States and whichwere



originally designed for use in the Health Interview
Survey were grouped into 42 strata.? These strata
were formed so that they were as equal as possi-
ble with respect to population size, each with ap-
proximately 3.5 million persons aged 18~79 years
in 1950, and so that there were an approximately
equal number of strata in each of the five popula-
tion-density classes in each of the three geo-
graphic locations (table A).

Using a modified Goodman-Kish controlled-
selection technique one PSU was drawn from each
of the 42 strata. The sampling within PSU's was
carried out in several steps beginning witha ran-
dom selection of geographically clustered seg-
ments containing approximately six households.
A systematic selection was made usually of four
of these households. Within each selected house-
hold a roster was made of eligible adults (civilian,
noninstitutional persons aged 18-79years). Every
alternate eligible adult within an interviewed
household was a sample person. The alternation
began with the first personinan ordered sequence

in one subsegment and with the second person in
th* next subsegment. This alternation preven.s

bias in relation to the head of the household who
was usually listed first. The number of segments
selected varied somewhat from stand to stand, as
they were chosen to yield an expected 150-160
persons. The design was essentially self-weight-
ing, although operating efficiencies required some
variation in sampling rates among PSU's, and
occasionally among segments within a PSU.

The overall sampling process yielded an
initial listing of 9,035 households from 2,174 seg-
ments. Of these households, 1,221 were vacant,
belonging to persons having a usual residence
elsewhere or to members of the Armed Forces
on regular active duty. Another 163 households
consisted of units which were demolished, outside
segment boundaries, never intended for residen-
tial use, nonexistent, unoccupied and unfit for
human habitation, converted to business or stor-
age, or merged with another unit. Thus there
were 7,651 households which formed the sample
and which contained persons eligible for inter-
view. No interview was obtained for 125 or 1.6

percent of the sample households because of re-
fusal, because no one was home despite repeated

Table A. Distribution of strata by geographic location and population density: Health

Examination Survey, United States, 1960-62

Geographic location
Population density u.s.
total North-
South Weet

east
All strata--==-=c-ecccccccccceccnnaaa—— 42 14 14 14
Glant metropolitan areas~==«---- R ket 9 6 - 3
Other very large metropolitan areas=-==---~===-- 6 2 2 2

Other standard metropolitan statistical

Ar@AS~==rm=emmo—mmeeo—cmaccacce—cas—ce—ccmee—— 9 3 3 3
Other urban areags----- —mememmeaaa R 8 2 4 2
Rurale=-eee-x e e 10 1 5 4

NOTE: The States included in tne Nottheast are Maine, Vermont, New !lampshire, *fassachusetts, Connecticut, Rhode Island, New York,
Pennsylvania, Ohio, and Michigan. The States included in the South are Delaware, Maryland, District of Columbia, West Virginia, Virginia,
North Carolina, South Carolina, Georgia, Florida, Kentucky, Tennessee, Alabama, Mississippi, Arkansas, Louisiana, Oklahoma, and Texas.

The States included in the West are Washington, Oregon, California, Idaho,

Nevada, “fontana, Utah, Arizona, Wyoming, Colorado, New “fexico,

North Dakota, South Dakota, Nebraska, Kansas, Minnesota, lowa, Missouri, Wisconsin, Hlinois, and Indiana. This division of the United

“tates was especially made for the design of the HES sample.



calls, or because the sample person was absent
during the period of the survey. From the 7,526
housecholds in which an interview was obtained,
15,038 eligible persons were identified from
which 7,710 were selected as sample persons.
(In three stands the within-household sampling
rate exceeded 1 in 2.)

It will be shown that the distribution of per-
sons in the sample closely parallels the distribu-
tion for the United States for a number of demo-
graphic characteristics. No major feature of the
U.S. population can be said to be seriously dis-
torted.

Obviously, this is nottrue for minor features.
In an area sample, such as was used for the
Health Examination Survey, a geographically
clustered population group (or in more abstract
terms, a localized health characteristic) might
be either completely missed or oversampled.
Since the population is probably closer to a con-
glomerate than ro a uniform mixture, thislimita-
tion in minor detail—a limitation which the Health
Examination Survey shares with all similar sur-
veys—is by no means trivial. Even where the
sample includes exactly the expected number of
persons from some specified subgroup, if this
group is numerically small it is quite out of the
question to describe any of its health character-
istics with assurance. A group of 100,000 would
have an expected representation of 6 examined
persons in the Health Examination Survey, and
even for larger groups, suchas American Indians
or persons 75-79 years of age, the sample size
is so0 small that statements of findings for the
groups must be limited both in number and in
confidence.

SAMPLE RESPONSE

Of the 15,038 eligible persons in sample
households, 7,710 sample persons were identified
and 6,672 were examined. The examination or re-
sponse rate based on these figures is 86.5 per-
cent, Since the sample was based on households,
however, another type of rate should also be con-
sidered. This rate, which might be termed the
"net" examination or response rate, as contrasted
to a gross rate, provides an adjustinent for pre-

sumed eligible sample persons in the 125 non-
interviewed households. The adjustment assumes
that the ratio of sample persons in these house-
holds is the same as for the interviewed house-
holds. Using this adjustment the number of sam-
ple persons would increase by 128 to a total of
7,838. The 'met' examination or response rate
would be 85.1 percent (table 8),

Whichever one of these percentages is con-
sidered, 86.5 or 85.1, the fact is thatnonresponse
in this cycle of the Health Examination Survey
program was remarkably low. At the outsetof the
planning for this program it was feared that per-
haps as much as one-third of the sample selected
might'end up as "unexamined." Like other pro-
grams of the National Health Survey, this is based
on legislation which specifies that the required
information will be secured "on a noncompulsory
basis.'" A number of voluntary surveys involving
health examinations had been made in local areas
in the United States, 3 4 5and despite intensive
persuasion, only about two-thirds of the sample
had been examined in each of them. The fact that
the first cycle program has only about one-half
the percentage of nonrespondents of the earlier
surveys greatly minimizes the possibility of
bias in the survey results due to nonresponse.

The following describes briefly the measures
adopted to ensure maximum cooperation, Prior
to the beginning of the survey proper, methodolog-
ical studies into the motivations and attitudes in-
volving willingness to participate in a health
examination survey were made, 7 The survey
design incorporated some techniques from these
studies, some from earlier surveys, and some
from the pilot tests made of the Health Examina~
tion Survey plans. Thus, the request to consent to
the health examination was made only directly of
the sample person. An attempt was made toiden-
tify the possible "noncooperator'' early and to
handle his case in an individualized way. An effort
was made to minimize personal inconvenience to
the examinee in loss of time, amount of travel,
and the nature of the examination. The findings of
the examination were made available to the exami-
nee's physician (or in the case of dental findings
to his dentist) when the examinee wanted this done.
An attempt was made to allay the fears and doubts
that might stem from lack of knowledge about just



what was involved by providing information
through various means—-pamphlets, newspaper
stories, etc. Above all, a resourceful, skilled, and
highly motivated staff persisted in their efforts to
explain the program to all whowere in anyway in-
volved, doing this out of the conviction that, for
the most part, persons who really understood the
program would be favorahly inclined toward it.

THE SAMPLE DESIGN AND
ESTIMATING TECHNIQUE

The essence of probability sampling can be
expressed rather simply. Suppose there exists a
population of N individuals in whichxi is the value

of a specified measurement for the ith individual,
The average of these measurements for all per-
sons in the population might be defined asX. A
probability survey design in this universe might
be described as a process in which:

1. A sample or subset of n of the N individ-
uals is drawn in such a fashion that every
individual in the population has a known
nonzero probability of inclusion in the
sample.

2, For each ith individual included in the sam-
ple, the measurement X is obtained.

3. An estimating equation is adopted which
converts the measurement X, into anesti-

mate x' of the population X.

Probability designs have many features of
which two are of special interest in the present
context, The first of these is that a good design
will be technically unbiased or nearly so; there-
fore, over repeated trials of the survey the aver-
age value of the estimate x' would be equal to the
true value of X.

The second attribute is that procedures exist
whereby the variance of the estimate X' can be
calculated, The variance permits the calculation
of an interval around the estimated mean within
which the true mean X lies with a given probabil-
ity, It is the yardstick for determining the pre-
cision of the estimate x'.

The HES sampling method is anunbiased one.
The variance of a statistic depends notonly on the
design, but on the statistic itself; the variance is

higher for measurements which are highly vari-
able from one individual to another, andlower for
measurements which are less variable in the
population. HES publications will include esti-
mates of variance for principal statistics which
are presented,

Weighting and Estimation

In this survey the selection of an individual
sample person is the outcome of four sampling
procedures. In order to convert data fromasam-
ple person into estimates of population param-
eters, therefore, weights relating to the selec-
tion of a sample person by each of the four pro-
cedures must be applied. Briefly these weights
are the reciprocals of the probability of selection
of:

1. The PSU from the stratum from which it

was drawn,

2. The segments from chosen PSU's.

3. The households in a segment from the total

number of households within that segment.

4, The sample person from the eligible adults

in the household.

The master designis essentially self-weight-
ing with respect to persons; that is, each person
has about the same probability of falling into the
sample. In addition, the HES employs three tech-
niques which enhance the representativeness of
the survey. Of these, two are techmical adjust-
ments which leave the process still unbiased, but
which increase precision by bringing survey re-
sults into closer alignment with the target popu-
larion with respect to geography, population-den-
sity, age, and sex,

One is called a first-stage ratio adjustment.
Computationally, using population controls from
the 1960 census, this adjustment multipliesevery
observation by such a factor as would make the
42 first-stage primary sampling units reflect
exactly the total 1960 population, if the PSU's had
been enumerated completely, for each of eight
geographic sectors of the Nation. The required
multiplication factors are shown in table B.

The second of these two adjustments is a
poststratification by age and sex. In it, a multi-
plier for cach observation is utilized which has
the effect of (a) obtaining most of the advantage



Table B. First-stage ratio adjustment factors: Health Examination Survey, United
States, 1960-62
Nonself-representing areas
Self-
Geographic location representing

areas! Standard metropolitan |Other

statistical areas areas
Northeaste=-=-emccmmca e c e e e cccmem e 1.00 0.97 0.98
South=e==-- R L L LT e - 1.09 0.88
West=~==- D L L L e 1.00 0.88 1.04

INew York, Chicago, Los Angeles. Fhiladelphia, Cetroit, and "soston sarmple areas reprresented oniy thenselves.

Table C. Second-stage age-sex adjustment
factors: Health Examination Survey,
United States, 1960-62

Multiplier factoxr
Age
Male Female

18-24 yearS==smwmac== 1,15 1.05

25-34 yearg----c-=a-- 0.97 0.96

35-44 years=-==-c-==-- 1.00 0.97

45-54 yearse--e=c---- 1.16 0.95

55-64 years=m=ew==e=- 1.08 1.11

65-79 years-wevocaau- 1.14 1.25

which would have been attained if the original
sample had been drawn from a population strati-
fied by age and sex; and (b) making the final sam-
ple estimate of population agree precisely within-
dependent population controls prepared by the
Bureau of the Census for October 1,1961,in each
of 12 age-sex classes. These second-stage ad-
justment factors are shown in table C.

The third adjustment is entirely different.
Its function is to minimize the impact of nonre-
sponse on final estimates. Unlike the other two
adjustments, it can have a biasing effect, although
the intention was to reduce bias that might have
been introduced because 13.5 percent of the sam-
ple persons were not examined.

It must be recognized that when data for a
specified person are missing there is no tech-

nique which can completely remove the conse-
quent difficulty. All techniques which have been
or might be used involve either explicit or im-
plicit imputation for the missing data. From the
experience of previous surveys involving health
examinations, it had been feared that the nonre-
sponse rate in the HES might be as great as 35
percent. Much energy was expended in cutting
nonresponse to 13.5 percent of the designated
sample persons. Residual nonresponse was treat-
ed by imputing tononrespondents the characteris-
tics of ""similar' respondents. The "'similar" re-
spondents were those in the same cell, The choice
of cell boundaries was guided by three principles:

1. The nonresponse rates should be different
for different cells.

2. Key substantive statistics mightvary from
cell to cell.

3. The cells should be large enough to pre-
vent the frequent occurrence of cells with
very few respondents.

These principles resulted in the choice of bound-~
aries for seven age-sex groups within eachstand,
yielding 294 separate cells with average mem-
bership of about 25 sample persons each. The ad-
justment resulted in substituting for the nonre-
spondent the characteristics of respondents of a
similar age and sex in the same general com-
munity. The mechanism of the adjustment was to
multiply data of respondents by factors which
made total persons in the cells equal to the de-
signed number. Multipliers in the cells were dis~
tributed as shown in table D,



Table D. Nonresponse adjustment factors:
Healtg Examination Survey, United States,
1960-62

Number of
. 1ls i
Size of multiplying factor whzih Eaiﬁor
was used
All cells-=-rrmrccnnaa 294
1.00-1.10--=~=cmmmmc e e e 127
1.11-1.20===mmmmmmcm e e 63
1.21-1.40==mmmmmmecncc e 66
1.41-1,50mmmmmm e e 12
L.51-2.,00=mwmmermmrrccaaan 23
2.01-2,10mmmmmmm e e 3

THE SAMPLE DRAWN AND THE
TARGET POPULATION

From the structural point of view, bypassing
questions relating to the validity of the measure-
ment itself, the degree of confidence which one
can place in a particular survey statistic from a
probability design is most simply measured by
its standard error. Standard errors will be pub-
lished in future reports for the principal sub-
stantive findings of the Health Examination Survey.

It cannot be safely assumed that any sample
design will be -infallible in design or execution.
There are certain to be some mistakes made in
carrying out a large-scale survey. In addition,
any given probability sample can be counted onto
differ from expected values, slightly for large or
controlled sectors of the population and more for
small segments or for characteristics not con-
trolled in selection. Because of these facts it is
ugeful, in assuring that the total survey plan work
well, to look at some comparisons between the
population that actually was involved and that
which might have been "expected" from the de-
sign.

These comparisons bear on two issues. The
first is the execution of the sampling process. A
close correspondence between the HES sample and

other sources makes it likely that the sampling
scheme was faithfully executed. These compari-
sons also bear on questions of exposition, While
it is always possible (for known characteristics)
either to control the estimating process or to pre-
sent the data in sufficient analytic detail to com-
pensate for recognized deviations from the uni-
verse, it is sometimes awkward to do so. Obvi-
ously, exposition of the data becomes much sim-
pler, and is also more trustworthy, if the sample
is essentially the same as the universe for known
characteristics.

One important warning is worth repeating.
Comparisons of the kind just described in this
section cannot be used to determine whether the
design is sound or what its precision may be, If
the comparisons are close in one or ina dozen re-
spects, it is not proof that the sample is efficient,
Nor is it proof that the sample is inefficient if in
some respects the comparisons reflect large dif-
ferences, On the other hand, the procedure would
be suspect if there were little semblarice between
the observed and expected results. Itis suggested
that the evidence presented in this report en-
courages confidence in the survey results since
the sample does exhibitdemographic characteris-
tics quite similar to those of the total U.S. popu-
lation.

To this, obviously, must be added the warning
that a sample faithful for demographic represen-
tation may not provide a faithful representation
of the prevalence of chronic ‘disease or of the
physical and physiological attributes that were
the object of this cycle of the Health Examination
Survey. However, future reports of findings will
include comparisons with findings from other
population surveys, as well as giving the sampling
errors for the published statistics.

The PSU Sample

As mentioned previously, the 1,900 primary
sampling units constituting the United States
were grouped into 42 strata with further control
by three geographic locations and five population-
density classes. One primary sampling unit was
then selected from each stratum with a probabil-
ity proportionate to its 1950 population.



If each primary sampling unit is weighted by
the reciprocal of its probability of selection from
a stratum and adjusted by the first-stage adjust-
ment, then the sum of the 42 units becomes an es-
timate of the total 1960 population of the United
States. If the selection of the PSU's is not faulty,
then such weighted and adjusted distributions of
various demographic characteristics of the PSU's
should approximate those of the United States,
with some allowance for sampling variability.

A brief comparison between the weighted dis~
tributions of the PSU's and the United States with
respect to several selected demographic charac-
teristics follows. While there are many character-
istics that might be used for comparative pur-
poses, these are considered most important in
judging the success of this first stage in the sam-
pling and estimating procedure.

The sources of the statistics used for this
comparison were the final reports of 1960 Census
of Population (primarily the Population Census—
B, C, and D series), Data for the New England
stands of Boston and Providence where the PSU's
were made up of minor civil divisions were ob-
tained from tract reports of the U.S. Censuses of
Population and Housing. The data include the in-
stitutional population and members of the Armed
Forces.

The race distribution presented in table 1
shows that the sample of PSU's would yield a
population which was 87.5 percent white; the Cen-
sus figure was 89.9 percent. A part of this dif-
ference may be attributed to the selection of sev-
eral rural areas in the South withunusually heavy
Negro populations and an area in the West with a
high proportion of American Indians. Regarding
age, the estimates obtained from the weighted
PSU's differ slightly from those of the Census,
with 57.1 percent of the population in the 18-44
year age group as compared with 55.4 percent in
the Census. Comparison of the distributions of
four social characteristics—marital status, years
of school completed, type of occupation, and fam-
ily income—did not reveal anydifferences of con-
sequence.

All in all, according tothese characteristics,
the population of the PSU's did not differ signifi-
cantly from that of the total U.S. population.

Sample vs. Nonsample Persons

As previously mentioned, 15,038 adults were
identified as eligible for inclusion in the Health
Examination Survey panel. Except in three stands
(Philadelphia, Pa., Valdosta, Ga., and Winslow,
Ariz., where in some or all of the segrents every
eligible adult was sampled), every alternate eli-
gible person became a potential sample person.

Table 2 provides comparative distributions of
various demographic characteristics of sample
and nonsample persons from the stands where
alternate selection was used. The most notable
difference occurred in the sex distribution; slight-
ly more sample females (and consequently less
sample males) were selected than had been ex-
pected. If the expected number of females is the
product of the proportion of females in the eligi-
ble adult population times the number of sample
persons, then there were approximately 100 more
females selected through this sampling procedure
than had been expected. No other differences
which might indicate the introduction of bias
through this step in the sampling process were
observed.

Sample Estimates and the Population

Tables 3, 4, 5, and 6 present comparisons of
several sample estimates with the target popula-
tion. These estimates will not appear in future
reports, but are a special set compiled from data
for all sample persons, whether examined or not.
They are intended to reflect what a particular es-
timating procedure would have yielded from the
sample cases if there had been no nonresponse.
The distribution of the sample estimates by age
and sex in table 3 is derived by applying to the
sample persons the four sample selection weights
and the first-stage ratio adjustment previously
described. The estimating procedure used for
tables 4-6 includes all sampling weights, the
first-stage ratio adjustment, and a poststratifica-
tion to control on age and sex.

There is a minor difference between the es-
timated population and the target population in
the proportion of white persons, 88.0 percent as



compared with 89.6 percent (table 3). A similar
difference has been noted previously in a com-
parison of race differences between the weighted
PSU's and the United States. In both instances,
this difference is due to the chance selection of
several PSU's atypical with respect to race from
the strata from which they were drawn. One
PSU is responsible for the factthatthe estimated
proportion of the "other' race in the sample pop-
ulation is almost three times as great as that of
the target,

The age-sex distributions of the two popula-
tions differed very little. The largest observed
difference occurred in the 65-79 year age group
where the estimated percent in the sample popu-
lation was 11.1 compared with 12.6 percent inthe
target, While even this difference is trivial, the
second-stage poststratification adjustment will
compensate for it and like differences.

Similar distributions of marital status, years
of school completed, and occupation of employed
presented in tables 4, 5, and 6, respectively, re-
vealed only slight differences between the esti-
mated and target populations. These may be at-
tributed to the age groups upon which the distri-
butions of the target population were based. The
Census distributions for marital status and years
of school completed were based on a population
18 years of age and over and the distribution of
occupation based on an age group 14 years of age
and over. The HES sample did not include any
persons under 18 or over 79 years of age.

RESPONDENTS VS.
NONRESPONDENTS

In any health examination survey, after the
sample is identified and the sample persons are
requested to participate in the examination, the
survey meets one of its more severe problems,
Usually, a sizable number of sample persons will
not participate in the examination. If the nonpar-
ticipants are essentially identical with those who
do participate, the loss in numbers is trivial in
consequence, except as it reduces the effective
sample size. If participants and nonparticipants
differ, however, the problems resulting from non-
response may be quite serious.

Reasons for Nonresponse

When examinations were completedata given
location, the field representatives of the Health
Examination Survey responsible for contacting
sample persons attempted todetermine the reason
each nonrespondent failed to come in for exami-
nation. For most of the 1,038 persons not exam-
ined, ''mo special reason'' was designated. There
were 94 cases in which medical reasons were
adduced, including hospitalization, disability, and
3 deaths, While examinations were being conducted,
61 persons were out of the area during all or part
of the period, and 38 were either very difficult to
contact for inaccessible for religious or other
reasons. There were examinations of six persons
which were so grossly incomplete that these per-
sons were considered nonexamined. Most of the
persons not examined were simply unwilling to
be examined or to make the personal arrange-
ments necessary to come in.

Altogether, 13.5 percent of the identified sam-
ple were not examined. This response loss
carries two serious risks. It may distort the
demographic frame against which the examination
findings are referred. Such a distortion would
arise only if the response level varied according
to the demographic class, and the effect of such
differential response tends to be minimized by
specificity in analysis. More serious and more
difficult to evaluate is the possible distortion of
the actual examination findings; that is, the pos-
sible difference between examined and nonexam-
ined persons with respect to the characteristics
under examination. It is difficult to remedy de-
fects of this kind. Both aspects of nonresponse
will be discussed: its possible effect on the frame
and on the findings. (If the larger part of the dis-
cussion is concerned with the frame rather than
the findings, it is not because it is the more im-
portant subject but because more and better in-
formation is available on the demographic thanon
the morbidity characteristics of the nonrespond-
ent group.)

Comparison of the examined and nonexamined
persons is made possible by the fact that, with
few exceptions, all sample persons were included
in a regular household interview survey. The in-
terview procedure and the forms used were es-



sentially those of the Health Interview Survey of
the National Health Survey. In fact, the method
used for selecting the sample persons for exami-
nation included the conducting of a household in-
terview at each residence falling in the sample
area. As already noted, the household interview
produced not only a large amount of demogtraphic
information about each sample person but also
morbidity information of various kinds. It should
be realized that since the informant was not
necessarily the sample person, information could
be collected even for nonexamined persons absent
‘from the household during the examining period.

However, a uniform household interview is
not assurance that all sample persons are equally
willing or able to supply the desired information,
It is possible that the household interview infor-
mation for nonexamined persons is, in some re-
spects, not so good as for the examined. This
seems likely on a priovi grounds, since unwilling-
ness to cooperate ought to manifest itself during
the household interview, just as it did when the
person was asked to make an appointment for
examination.

But we need not.rely on presumption. For
most items of the household interview, the pro-
portion of missing or recognizably defective re-
plies was greater for nonexamined than examined
persons, For some items, the difference was
trivial; for others it was not (table 7). The fol-
lowing are illustrative of items where the per-
centage of misging information is substantially
greater for nonexamined than examined persons:

Examined Nonexamined
Class of worker-- 2,8 5.4
Education-«-=eua- 2.2 5.4
Family income-- - 9.0 17.1

The poorer quality of information for non-
examined persons is not to any marked degree
due to the particular person supplying the infor-
mation, More specifically, the respondent to the
household interview was equally likely to be the
sample person himself whether or nét the person
was subsequently examined. It is true that the
likelihood of having the sample person as in-
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formant differs greatly by sex and, for men
especially, varies with age, but even if the com-
parison is made on an age-sex-specific basis,
there is little difference between the examined
and the nonexamined groups in the percentage
self-respondent to the interview. '

The essential difference between examined
and nonexamined persons appears to be simply a
willingness to-cooperate. Of the reasons adduced
for nonresponse by field representatives of the
Health Examination Survey, "'refusal, unqualified"
accounted for 81 percent of all nonrespondents,
As had been expected, uncooperativeness was
manifested, in those persons who subsequently
joined the nonexamined group, as the interview
progressed toward an actual request for exami-
nation.

At the end of the household interview each
respondent was requested by the interviewer to
sign an authorization permitting access to his
medical records. In the households of nonexamined
persons, one out of four of the respondents re-
fused to sign. The refusal rate for the examined
group was only 5 percent, Failure to sign the re-
quested authorization was, in fact, one of the best
indicators of ultimate nonresponse, even more
dependable than failure to make an examination
appointment at the time of the initial interview,

Selected Demographic Characteristics

Place.--The largest variability in response
level was that associated with place. The percent
examined at the various stands ranged from 65.5
at Philadelphia, Pa., to 97.8 at Eufala, Ala,
Philadelphia was the first area surveyed and itis
possible that better results would have been at-
tained at this stand if it had been scheduled later,
when the staff had acquired more experience in
obtaining cooperation. On the other hand, Phila-
delphia is one of the places where cooperation
tended to be below average. To a large extent,
response differentials fell into patterns by popu-
lation size and location. The larger the place the
poorer the response, ranging down from 92.0 per-
cent in rural areas to 77.7 in giant metropolitan
areas (table E). This was anticipated from the
results of an earlier methodological study.® The
Northeast, with a heavier concentration of large



Table E., Number of places and percent
of sample examined by population den-
sity: Health Examination Survey, United
States, 1960-62

places than the South and West, had an overall
poorer response rate—81.8 compared with 89.8
and 88.2 percent for the South and West—but for
places of the same size there was, in general,

Numb el p . little difference in response from one location to
. . umber o ercen .
Population density places examined another (fig. 1, table F).
The source of this differential response by
lace, as distinguished from its possible conse-
All strata~=----- 42 86.5 P & P
quences, can only be guessed at from the data
Giant metropolitan collected 1n: this survey, but it is pos.31ble that it
ATEAS=mmmmmm——————— 9 77.7 reflects chiefly some cultural attribute of the
Other very large local populations, It definitely doesnotarise from
sﬁii‘ic’ﬁgﬁﬁaﬁlﬁiiﬁs“ 6 85.8 special distributions of other demographic vari-
areag-—m=- _p ________ 9 87.5 ables defined by the survey, such as age, race,
Other urban areas--- 8 90.7 or sex, and for this reason the response level of
Rural areas--------- 10 92.0 places has been made an analytical variable in
some of the later discussion, The 42 stands have
100 100
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Figure 1. Percent examined by stand according to geographic location and size of place.
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Table F. Percent of sample examined by
geographic location and population den-
sity: Health Examination Survey, United
States, 1960-62

Geographic location
Population density
Noxrth-
cast South | West
All strata---- 81.8 | 89.8 |88.2
Giant metropolitan
areas--~-m=mmn——e=- 77.5 - 178.9
Other very large
metropolitan
areas=-m=m==mem—ee= 87.4 | 83,5 (86.8
Small metropolitan
areasg--—-—-=s====w-== 84,2 | 87.6 [90.6
Other urban areas--- 88.8 90.3 | 94.0
Rural places===~===- 79.4 | 93.8 {93.0

been divided into five response groups defined as
follows:

Response Number of stands Perc.ent
group examined

1 8 94-98

2 12 89-93

3 10 84-88

4 6 79-83

5 6 66-78

While there is a strong correlation between
the population size of a place and its response
level, so that all places in group 1 are either
rural or "other urban'' places, and all places in
group S are giant metropolitan areas, the corre-
lation is by no means complete, Therefore it is
preferable to consider response level and popu-
lation size as different analytical axes.

Up to this point, the 42 stands have been con-
sidered as demographic entities. In some re-
spects, of course, they are not. For example,
persons living in a standard metropolitan statis-
tical area may reside within the central city or
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Table G. Percent of sample examined by-
age and sex: Health Examination Survey,
United States, 1960-62

Age Total | Male| Female

Total, 18-79
yearsemem==w= 86.5 || 88.3 85.0
18-24 years--==-=== 90.2 | 91.7 89.0
25-34 years-~----=- 89.5 || 92.0 87.5
35-44 years-----=-=~- 88.7 90.6 87.0
45-54 years-w===-== 86.7 87.2 86.3
55-64 years-=ww--w- 81.1 | 81.5 80.7
65-74 years-==wem=- 80.5 || 85.2 76.7
75-79 yearg—-=-===== 74,3 | 80.0 69.3
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in the suburbs, and the socioeconomic differences
between these two groups are often quite con-
siderable, However, their response rates were
quite similar, with 82.7 percent for persons in
the central cities and 83.7 percent for persons
outside the central city. Obviously, with an overall
rate of 91.6 percent, places not located in the
standard metropolitan areas have noticeably high-
er response levels,

Similarly, there are substantial socioeconom-
ic differences between persons living on farms
and rural residents not living on farms. Here the
response rates differed somewhat, with 93.7 per-
cent for rural farm and 89.0 percent for rural
nonfarm. The response rate for urban places
averaged 84.6 percent, though it is worth noting
that for the smallest urban places (2,500-9,999
population) it was decidedly higher—92.0 percent,

Age and sex.—The examination rate was 88.3
percent for men and 85.0 percent for women. It
was higher for men in every age group, but at
ages under 65 years the sex differential was
trivial, After 65 years of age, women were sub-
stantially less willing than men to come in for
examination (table G, fig. 2). By age, the response
rate was highest for the youngest persons and
diminished with increasing age. In the age group
18-24 years, 90.2 percent were examined, In the
age group 75-79 years, the examination ratewas
only 74.3 percent, or 80.0 percent for men and
69.3 for women.

Race.—The response rate was higher in the
nonwhite population than in the white (table H,
fig. 3). Overall, it was 85.8 percent for the white
population and 91.4 percent for the Negro. The
difference was not due to a confounding of place
with race; there was no special concentration of
Negroes in places of high response. In fact, re-
sponse was higher for the Negro population in
most age groups and at most places. There was
little difference in response rates between Negro
and other nonwhite races (chiefly Indian).

Other demogyvaphic variables.—For a number
of other demographic variables, there was some
slight variation noted in the percent examined.
The response rate varied slightly with marital
status, from 81.3 percent for widowed persons to
87.2 percent for married and 88.3 percent for
separated persons (table I). It varied slightly

Table H. Percent of

sample examined of

the white and Negro populations, by age

and sex: Health

United States, 1960-62

Examination Survey,

White Negro
Age
Male | Female | Male | Female
Total,18-79
years---~-- 87.8 84,1/ 91.8 90.7
18-24 years-- | 91.2 87.8| 96.2 94,0
25-34 years-- | 91.5 86.5| 93.4 92.9
35-44 years-- | 91.2 86.5] 86.6 91.0
45-54 years-- | 86.2 85.7{ 94.1 89.9
55~-64 years-- [ 79.5 80.2| 94.7 85.5
65-74 years-- | 85.0 75.6 | 90.0 85.7
75-79 years-- | 80.2 66.3]77.8 90.0
100
90 (-
8
=z
=
<
A
geo—
70|
o - —
White White Negro Negro
female male female male

Figure 3. Percent examined by race and sex.



Table I. Percent of sample examined by
marital status and sex: Health Examina-
tion Survey, United States, 1960-62

Table K. Percent of sample examined by
family income and sex: Health Examina-
tion Survey, United States, 1960-62

Marital status Total | Male | Female Family income Total Male | Female
Single--=cmmmmm—un- 85.3 | 85.6 84.9 Under $2,000--==-=-- 89.3 || 90.6 88.3
Married! ~-~==-cuena 87.2 | 89.2 85.5 $2,000-3,999~===mn- 86.6 | 87.7 85.8
Separated=-=wm==-=== 88.3 || 87.0 89.4 $4,000-6,999~=-wuu 88.6 || 90.1 87.1
Widowed-=w=wmmw=-n== 81.3 | 84.4 80.8 §7,000+~====-cmmuun 86.2 || 88.5 84,1
Divorced------~---~ 86.6 | 84.4 87.9 Unknown====-~«-==e«= 77.2 || 79.6 75.5

IExclusive of separated.

Table J. Percent of sample examined by
years of school completed and sex:
Health Examination Survey, United States,
1960-62

Table L. Percent of sample examined by
usual activity status and sex: Health
Examination Survey, United States, 1960~

YeazimgfeiSEOOI Total | Male | Female Usuaétzgggv1ty Total || Male | Female
Under 5 years-====-- 89.2 90.5 88.0 Usually working---- 88.3 89.2 86.4
5-8 years-~=~==m~=x 85.2 87.9 82.8 Keeping house------ 84.8 e 84.8
9-12 years~==-=-==~= 86.6 89.1 84:8 Retired----wrwvecunn- 81.8 84.3 61l.5
13+ yearse==m==an== 89.5 | 89.4 89.7 Other--=--===c=w=-- 86.1 | 86.6 85.1
Unknown-====meme=-c- 72.1 71.7 72.8

Table M.

Percent of sample examined by occupation and sex:

Health Examination Survey,

United States, 1960-62

Occupation Total Male Female
Professional, technical, and kindred workers----=—-w---- 89.6 89.1 90.2
Farmers and farm managers----s==--memmcmcemeecmce e ————— 92.4 92,6 90.0
Managers, clerical, and sales workers--------=-ceewcea--- 86.5 88.0 84.9
Craftsmen, foremen, and kindred workers-=we-ee-cccaccn-w- 89.5 89.7 82.4
Operatives and kindred workers—-=-wc-ceccmrecocccmmcmcwa—- 88.8 90.3 85.7
Private household and service workers-------m-cmomcowo—- 90.5 91.3 9.1
Laborers (except mine) —-~=--cmmcmmcm e c e e n e c—— - 93.3 92.9 95.1
Occupation not reported------ceccccmecmmnmeommem e cc e 83.2 8l.6 83.6

NOTE: Onits stands 01 and 02.
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with the number of years of schoolcompleted,
from 85,2 to 89.5 percent (table J), and with in-
come, from 86.2 to 89.3 percent (table K). In
neither case was there any definite pattern. In
terms of usual (economic) activity, the response
rate ranged from 81.8 percentfor retired persons
to 88.3- percent for usually working persons
(table L). Similarly, there was a slight variation
in response rates by occupation (table M).

Crude response rates, however, are insuffi-
cient for describing which of these differentials
are meaningful and which are not. Itis well known
that most demographic features, such as educa-
tion, income, and occupation, vary with age and
sex. Since variation in response is generally more
marked by age and sex than by these other demo-
graphic characteristics and since age andsex are
well defined for the entire sample, it is appro-
priate to consider response rates for these vari-
ables after controlling by age and sex.

To do this, the following procedure is used.
The number of examined persons with some
specified characteristic, such as the number of
married persons, is counted. This number is com-
pared with the number of examined persons ex-
pected to have this characteristic. The expected
number for an age-sex group will be considered
to be Pi¥;s where pi is the proportion of the sam-

: .th .
ple in the i~ age-sex group that was examined
and X is the number of sample persons in that

age-sex group having the specified characteristic.
The expected number for several age groups is
the sum of the expected numbers for these groups.
The sampling characteristics of this statistic are
discussed in Appendix I. Those cases in whichthe
person had not been adequately characterized for
a specific variable are omitted from the total, so

that totals differ from one characteristic toanoth-
er, As already noted, the percentage of suchcases

is higher in the nonexamined than in the examined
group for all demographic variables, and there is
little point in rediscovering that fact by an addi-
tional route. On the other hand, the following dis-
cussion may be incorrect if the persons for whom
there is no information on the specific variable
differ from those persons who are well char-
acterized on that variable,
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Figure 4. Excess of actual over expected number of examinees
by marital stafus and sex.

When this approach is used, it is seen that
response did vary somewhat by marital status
and by education (figs. 4 and 5) and this varia-
tion is statistically significant. There were slight-
ly more examined than had been expected in the
married group and slightly less in the never-
married group, In other words, married persons
were more cooperative than single persons;
whereas response differed little from expectation
for widowed, divorced, or separated persons. It
should be noted that the differential response that
was observed for widowed persons when crude re-
sponse rates were calculated has disappeared for
age-adjustment, and, in fact, the difference in
crude rates arose from the greater likelihood of
being widowed at older than atyounger ages. Per-
sons with no education or who had completed no
more than the first four grades of elementary
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by years of school completed and sex.

school were more likely to come in for examina-
tion than expected, whereas persons who had gone
to high school but not to college were less likely
to do so.

Variation in response by income, while sta-
tistically significant, followed no clear pattern.
Response was greater than had been expected for
persons from families with incomes less than
$2,000 per year and less than had been expected
for persons from families with annual incomes of
$7,000 or more. Variation in response by kind of
usual (economic) activity, by (economic) activity
in the 2 weeks preceding the interview, and by
occupation, was within the range of chance fluc-
tuation.

Similar calculations were performedfor sev-
eral characteristics for each of the five response
groups of places. For family income and medical
authorization, response varied from expected
values more than chance when all 42 stands were
considered together. However, no consistent pat-
tern for family income carried over from one
group of stands to another (fig. 6). Of all the vari-
ables investigated for each of the five response
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groups, only the signing of a medical authoriza-
tion was consistently associated with differential
response in areas of high and low response alike.

It may be more meaningful to consider, in-
stead of the response rates, the comparison of
the demographic configuration of the examined
group with that of the total sample. If these com-
parisons are made one characteristic at a time,
it becomes evident that nonresponse produces
some differences in the distributions byage, race
and sex, population size of place, and location; but
it is also apparent that characteristics such as
family income, occupation, usual (economic) ac-
tivity, education, and marital status appear to
have the same lineaments in the examined groups
as in the total sample. This was to be expected,
of course. For these variables the differences be-
tween the examined and nonexamined groups were
not large; also the examined group constituted
more than 85 percent of the total sample. Beyond

this, the estimation process used for the Health
Examination Survey includes adjustments for dif-
ferential response by age, sex, and place of ex-
amination. These adjustments tend tocompensate
for distortions arising from differential nonre-
sponse. Differential nonresponse is not unimpor-
tant, but its effects on ‘the demographic picture
are apparently not serious.

The demographic differences may be looked
at from another point of view. Data from the first
Health Examination Survey will ordinarily be
presented either in an age-sex-specific form or
with adjustments for the known distribution of age
and sex in the population., Thus, the question is
how noticeably the demographic characteristics
of each age-sex group are altered by nonre-
sponse. A few examples may serve to illustrate
how small the effect is (table N). The median
family income, while consistently lower among
examined women than in the entire group of sam-

Table N. Selected demographic characteristics of total sample and examined persons,
by sex and age: Health Examination Survey, United States, 1960-62
Median income Median education | Percent working Percent married
Sex and age Sample Sample Sample Sample
Total Examined | Total Examined | Total Examined | Total Examined
Male
18-24 years---- { §3,778 53,695 10.7 11.7 67 .4 67.6 35.9 37.2
25-34 years-~-- | $4,207 $4,212 10.9 11.0 93.0 93.0 79.0 81.0
35-44 years---~ | $4,548 84,573 10.2 10.2 95.4 96.3 88.8 89.6
45-54 years---~ | $4,521 $4,473 9.6 9.4 93.6 93.4 87.9 88.5
55~64 years---- 3,653 $3,550 8.0 7.9 80.3 80.9 82.1 81.8
65-74 years---- 1,674 $1,614 7.2 7.2 33.2 32.8 75.6 75.8
75-79 years---- 879 S 886 6.4 6.4 7.8 5.6 70.0 70.8
Female

18-24 years---- | 83,429 $3,343 10.6 10.6 33.9 33.3 57.0 56.0
25-34 years---- [ $4,192 $4,173 10.5 10.5 30.5 29.4 83.5 83.9
35=44 years---- | $4,468 $4,463 10.3 10.3 32,2 32.2 86.2 87.1
45-54 years---- | $3,812 $3,712 9.5 9.5 42,6 43,8 76.4 76.3
55-64 years---- | 2,887 52,812 8.8 8.9 32.8 34.8 66.8 65.9
65-74 years---- | $1,510 $1,395 7.4 7.4 9.8 9.7 47.7 45,8
75-79 years---- {$ 982 $ 925 7.6 7.6 5.9 5.7 35.6 37.1
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ple women, is only slightly lower. For men, there
is no consistent difference. The median number
of school years completed for the examined group
is indistinguishable in the various age-sex groups

from the median for the entire sample, although
this agreement may well conceal some slight

compensating differences in distribution. Simi-
larly, the percentage working was about the same
in each age-sex group and in the percentage
married there was little noticeable difference be-
tween the total sample and the examined group.
This relatively unruffled reflection of the sample
group in the examined group is, as already noted,
only to be expected on the basis of the facts al-
ready adduced.

MEDICAL CONDITIONS REPORTED
ON INTERVIEW

Reliance on household interview reports of
illness for comparing examined and nonexamined
persons is limited by two factors. The first is
that the reporting of chronic diseases in the house-
hold interview is selective and incomplete for
cases involving minor amounts of medical care.
This was an important reason for the establish-
ment of the Health Examination Survey. The sec-
ond limiting factor is that persons unwilling tobe
examined may be assumed to be less willing to
supply health information than persons whoagree
to a medical examination. The household inter-
view information whichnonexamined persons gave
tended to be less complete and satisfactory in a
number of respects than the information given by
examined persons. Nonetheless, the health infor-
mation from the interview is highly pertinent and
ought to be considered.

Table O presents for selected conditions a
comparison between the number of conditions re-
ported on the household interview for nonex-
amined persons and the number that would have
been expected if reports for nonexamined persons
were the same as reports for the sample group
as a whole. Figure 7 presents similar data for
places grouped according to their examination
rate, It will be noted that for those chronic dis-
ease categories of special interest to the first
Health Examination Survey-—diabetes, the cardio-
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Table 0. Actual and expected prevalence
of selected conditions reported on the
household interview for nonexamined per-
sons: Health Examination Survey, United
States, 1960-62

Number of conditions
Selected conditions
Actual Expected1
Diabetes-==-=eccu-ex 19 21.2
Cerebrovascular
accidents==-m=c==-- 15 8.7
Cardiovascular
diseases other
than cerebrovascu-
lar accidents------ 100 130.4
Heart disease----- 45 54.2
Hypertension---=-=- 66 85.9
Arthritis and
rheumatism==-e-==-- 109 144.8
Visual defects---=-- 49 58.4
Hearing defects=----- 52 74.2
Paralysig--=-=weee-= 13 11.4
Deliveries, dis-
orders of preg-
nancy, etg-===w=-=- 42 36.8

NC17T: Conditions are not mutuaily exclusive.

i r; i= the proportion not examined in a specific oo

sex group and Y is the number of sample nerson~ in the nio
group reporting the condition. then i ti is the oxpected
value. For deliveries, ote., only women 1b-14 yonrs of aee
were considered in computing the expected value

vascular conditions, and arthritis and rheuma-
tism-the reported prevalence for nonexamined
persons was less than expected. For diabetes the
difference was trivial, but for both the cardiovas-
cular diseases and for arthritis and rheumatism
the reported deficit was about 25 percent (table
0). The deficit in the number of hearing defects
reported was even larger, and there was also a
sizable deficit of reports of visual defects in the
nonexamined group. On the other hand, nonex-
amined persons reporting cerebrovascular aceci-
dents or paralysis were more numerous than ex-
pected and there was a slight excess in the num-
ber of women reporting deliveries, etc, However,



EXAMINATION Cerebrovasculor Cardiovascular EXAMINATION
RATE (%) Dicbetes accidents disease Heart disease Hypertension RATE (%)
94-98 94-98
89-93 89-93
84-88 84-88
79-83 79-83
66-78 66-78
-5 [7) +5 -5 0 +5 -0 -5 +5 -5 [5) +5 -5 3 45
EXCESS OF ACTUAL OVER EXPECTED NUMBER OF EXAMINEES
EXAMINATION  Arthritis and EXAMINATION
RATE (%) rheumatism Visual defects Hearing defects Paralysis Deliveries, etc. RATE (%)
94-98 94-98
|
89-93 89-93
84-88 84-88
79-83 79-83
66-78 ‘] 66-78
-0 -5 [¢] +5 -5 ] +5 -5 +5 -5 o] +5 -5 o] +5
EXCESS OF ACTUAL OVER EXPECTED NUMBER OF EXAMINEES

Figure 7, Excess of actual over expected number not examined by condition reported on household interview for plzces grouped according
to their examination rate.

these latter differences probably resulted from
sampling fluctuation and in any eventare numeri-
cally too small to produce any noticeable bias in
the survey,

There was a slight deficit in the number of
nonexamined persons hospitalized during the pre~
ceding year (112 rather than the expected 122)
and in the number of episodes that were surgi-
cally treated. Again, according to the interview
reports, there was less evidence of serious ill-
ness in the nonexamined group than in the ex-
amined, It appears likely that the reported def-
icits of serious illness in the nonexamined group

reflect, in considerable measure, anunwillingness
to reveal the presence of serious illness, Their
unwillingness to be examined may be merely
another manifestation of the same attitude, Even if
the reported deficits were accurate estimates of
the difference in disease prevalence between ex-
amined and nonexamined persons, the biasing
effect would be quite small, Thus, assuming a
prevalence 25 percent lower in the nonexamined
than in the examined group, an estimate which
imputed to nonexamined persons the same preva-
lence as found for examined persons would over-
state the true figure by only 4 percent.
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INQUIRY OF PHYSICIANS

When a substantial part of the sample is not
examined, it is most important that the persons
not examined be similar in terms of the char-
acteristics under study to the persons examined.
If all of the 13.5 percent of the sample not ex-
amined during the first Health Examination Sur-
vey had heart disease, for example, the preva-

lence figures for heart disease derived from the
examined group would represent a serious under-

statement of these statistics. Even less extreme
differentials could lead to considerable bias in
survey results. In general, a lower prevalence
in the nonexamined than in the examined group is
a matter of less concern, since the magnitude of
possible bias from a lower prevalence is usually
more limited. '

In the absence of concrete evidence, itisim-
possible to say whether the nonresponse bias for
any specific characteristic is large or small,
positive or negative, or, indeed, whether itexists
at all. One source of information available to us
is the household interview. This is supplemented
by a program which was developed to obtain
auxiliary information from the person's own phy-
sician, During the household interview eachsam-
ple person was asked to give the name and ad-
dress of his personal physician and to indicate
how long it had been since he had last seen him.
In each household the respondent was asked to
sign a form authorizing his physician to release
medical information to the National Health Survey.
If a nonexamined person signed such a medical
release and gave the name of a personal physi-
cian whom he had seen inthe preceding 2 years,
an inquiry was sent his physician. If the person
did not sign a release, the inquiry form was sent
to him with a request that he forward it to his
physician for completion. A similar inquiry form
was sent to an examined person from the same
place who was of the same sex and, as nearly as
possible, the same age. This program was under-
taken too late to include examined persons from
the first two stands, since their physicians had
already received reports of findings from the
Health Examination Survey and the evaluation was
to be based only on the expressed judgments of
the personal physician.
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The inquiry form is shown in figure 8. The
request for information is brief, simple, andcat~
egorical. No criteria were offered to, or re-
quested from, the physician for any diagnosis.

Replies were tabulated as received, with no fol-

lowup to clarify obscure entries or to complete
those forms that were incomplete.

If the person said he had not seen a physi-
cian within the last 2 years, no inquiry was sent.
About 15 percent of the nonexamined persons fell
into this category. While there are a large num-
ber of reasons for not seeing a physician, includ-
ing suspected ill health, it seems reasonable to
assume that this group had a smaller than aver-
age proportion of persons with serious health
problems. Another 33 percent either gave no
verifiable physician's name or did not sign a re-
lease. As already indicated, these persons were
sent a copy of the inquiry with a request to for-
ward it to their physicians. In the remaining cases
the inquiry was sent directly to the physician. If
no reply to an inquiry was received, one follow-
up letter was sent; at this point the investigation
was terminated, In short, the program was con-
ducted under very low pressure.

Returns were received from419nonexamined
persons, or 45 percent of the nonexamined persons
from the 40 stands included. Some of the returns
indicated that the physician either did not know
the person or had relatively little of the informa-
tion requested. There were 312 returns complete
enough to be used: 272 from the 475 inquiries sent
directly to the physician and 40 from the 310 in-
quiries sent to the sample person to be forwarded
to his physician.

Total returns ~=wmemeemwmmm e ————— 419
Patient
Reply usable-suocmmmm s 312
Reply unusable---weeeccmcmam oo 60
NoOt & patient-remcmcmomec e e 47

In other words, inquiries made of personal physi-
cians yielded usable medical information for only
34 percent of the nonexamined population.
Returns for the examined persons includedin
the inquiry were greater. The chief reason for



Confldentiality has been assured the individual as set forth In 22 FR 1687

PHS=3504 Form Approved Bureau of the

8-60 PHYSICIAN INQUIRY Budget No. 68-R620-54

HES-211 Explires 6-30-63

SERIAL KUMBER

PATIENT'S NAME, ADDRESS, AGE, AND SEX

-

. When did you last see this patient?

~

. What did you treat him for at that time?

3. In general, would you describe the patient's health at that time as:

[ excellent [ Good O Fair 1 poor
4. DIid the patient have any of the following conditions? (Please check the appropriate block)
Yes, Don't know
CORDITIOR Yes, possible No (Have no information
definite or bearing on this
tentatlve condltion)

a. Hypertension

b. fPeripheral vascular disease

c. Coronary heart disease

d. Hypertensive heart disease

e. Rheumatic heart disease

f. other heart disease (Please specify)

g. Diabetes

h. Arthritis or rheumatism

8. If in your record, please snecify the following measurements and the date latest
measurement was taken:

k d nressure

a. Blood nress Trvey

h. Helght TreTy,

¢. Weight =
(Signature of physician) (Datel

Note: Please use other side for additional information or comments

“iqure 8 Physicion in~uiry form.




this, of course, was the fact that all examined
persons, excluding a few accidental omissions,
signed a medical release and, in any case, ex-
amined persons were included in the inquiry only
if they had given a verifiable physician's name
and reported having seen a physician within the
last 2 years, Among those inquiries sent directly
to the personal physician the percentage of re-
turns was nearly as high for nonexamined as for
examined persons. The returns on inquiries sent
directly to the personal physician are givenin the
following table:

Examined Nonexamined

Inquiries sentee==--- 767 475
Inquiries returned--- 656 373
Patient--~--~=--- - 563 326
Reply usable-- - - 489 272
Reply unusable-— 74 54
Not a patiente--- -= 93 47

For both examined and nonexamined persons,
where the inquiry was sentdirectly to the person's
physician and he acknowledged thatthe person was
his patient, 86 percent of the returns were com-
plete enough to be used. Undoubtedly, there were
instances in which the physician consulted with

the patient before completing the inquiry. It seems
likely, however, that response or nonresponse
ordinarily reflected the cooperativeness of the
physician rather than that of his patient. Coinci-
dentally, the rate of return of forms sent to the
physician and the examination rate for the survey
were quite similar.

Examination of the returns indicated that in
190 cases there was a usable return for both a
nonexamined person and his specific match in the
examined group. This left 122 unmatched usable
returns for the nonexamined group and 299 for
the examined group. Since there was nothing to
distinguish matched from unmatched returns
either in the distribution of subjects by age and
sex or in the medical conditions reported, it was
decided to combine the two groups and compare
all usable returns for nonexamined persons with
those for examined persons.

So far as can be judged from these data the
prevalence of the cardiovascular diseases, arth-
ritis and rheumatism, and diabetes was the same
in the examined as in the nonexamined group
(table P). Furthermore, the two groups were in-
distinguishable in average height, weight, and
blood pressure (table Q). The general health of
persons in either group, in the judgment of their
personal physicians, was similar (table R),

Needless to say, neither the physician in-

Table P. Prevalence of conditions reported by personal physicians for examined and non-

examined persons:

Health Examination Survey, United States, 1960-62

Number of conditions Rate per 100 persons
Condition

Examined | Nonexamined . .

persons persons Examined Nonexamined
Hypertensione=e=-ec=ececoomemmcammcanaaaa. 99 66 20.4 21.3
Peripheral vascular disease------=«-c-a- 59 33 12.2 10.6
Coronary heart disease-=-=--sceccncamao-- 40 32 8.3 10.3
Hypertensive heart disease----=-=-wec-a- 54 34 11.3 11.0
Rheumatic heart disease---=-c-ececccacaa-.- 15 4 3.1 1.3
Other heart disease~=----wccccacccanaaa. 12 9 2.5 2.9
Diabetes==mwwmmmccmccccc e cncccmccnaas 27 15 5.8 5.0
Arthritis or rheumatism---=---ceeacacaan 76 43 15.8 14.2

NOTE: There were 489 examined and 312 nonexamined returns that were entirely, or almost entirely, complete. For a spe-
cific category the total may be slightly less. Conditions are not exclusive.
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Table Q. Mean blood pressure, height,
and weight <reported by personal physi-
cians for examined and nonexamined per-
sons: Health Examination Survey, United
States, 1960-62

Measurement Number Mean

Blood pressure (inmm/hg)

Examined persons------- 439 | 134/80

Nonexamined persons---- 269 | 135/81
Height (in cms)

Examined persons==-=--- 196 | 165.4

Nonexamined persons---- 116 167.5
Weight (in pounds)

Examined persons------- 313 149.1

Nonexamined persons=--- 193 | 148.6

NGTF: There were 489 examined and 212 nonexamined
returns that were entirely, or almost entirely, complete. For
o specific category the total may he slightly less.

quiry, nor the morbidity information reported on
the household interview, rules out the possibility
that examined and nonexamined persons do differ
with respect to some of the characteristics eval-

Table R.
for examined and mnonexamined persons:

1960-62

uated by the first Health Examination Survey.
Obviously, the information available for nonex-
amined persons is less complete and reliable
than that for examined persons; this is manifested
in the household interview and, toa larger extent,
in the physician inquiry. What does seem im-
probable at this point, however, is that the ex-
amined and nonexamined groups differ greatly;
that is, it seems unlikely that the nonresponse
has introduced a really serious bias in the find-
ings of the Health Examination Survey. This as-
surance, imprecise as it is, adds greatly to the
usability of the data.

SOME ASPECTS OF THE
EXAMINATION PROCESS

It must be stressed that the sampling aspects
of a survey are not restricted to choosing the
sample persons and persuading them toreportfor
examination. The conducting of the survey itself,
and of the examination, has numerous sampling
features, some of which are now mentioned,
chiefly in a cautionary vein.

In the course of the first Health Examination
Survey, 42 different places were visited. Examina-
tions were performed by 62 different physicians
and 5 dentists. There were 20 different techni-

Percent distribution of general health status reported by personal physicians
Health Examination Survey, United States,

General health status

Number of persons

Percent distribution

. . Examined | Nonexamined
Examined | Nonexamined persons persons
Total ————————— - = 466 293 100 .0 100 00
Excellent-wemeceecnencncoccaracccnccnanax 120 73 25.8 24.9
GOOdmmmmmmmmmmcmmene mmmmm——cmcmamoc oo 237 145 50.9 49.5
Falremreeccreuaccrcccccwmmccccc e ————— 94 58 20.2 19.8
Poor ----- " A D A - - - - - - - - - 15 17 3 . 2 5 . 8

NOTE: There were 489 examined and 312 nonexamined returns that were entirely, or almost entirely, complete. For a spe-

cific category the total may be slightly less.

23



cian-observers responsible for the anthropomet-
ric and audiometric examinations,

Ideally, each of the 6,672 examinees should
have been assigned to examination on a random
basis—random, that is, with respect to time,
place, and examiner. Obviously, this was impos-
sible. Sample persons were examined in their usu-
al area of residence, All examinations at a given
place were completed within the time span of 3
or 4 weeks. They were performed by a specific
examining team, which ordinarily included only
2 of the 62 physicians, 2 of the 20 technicians,
and 1 of the S dentists. If there were any difficul-
ties in the equipment or the environment at that
location, if there were any peculiarities in the
conducting of the examination by any one of the
examining physicians, if there were any wavering
in the laboratory standards at that time, orin the
interpretative standards used in X-ray or elec-
trocardiographic reading, this would be likely to
be reflected in the examination findings and would
appear as a place peculiarity, For these reasons,
apparent place differences in health found by the
first Health Examination Survey must be ex-
amined critically, taking into consideration other
factors which may possibly have produced dif-

ferences.
This has more ramifications than first ap-

pear. Places vary with respect to a large number
of demographic characteristics, so that to some
extent examination differences from place toplace
tend to produce some effect on other demographic
comparisons. Most of these are probably negligi-
ble. The one possible exception is race, since
40.5 percent of all Negroes examined came from
5 of the 42 stands and 1 stand accounted for 73.0
percent of the other nonwhite examinees.

Place differences are confounded not only
with possible examination differences but alsc
with seasonal differences. The scheduling of
stands was deliberately arranged sothatthe North
would be avoided in winter and the South in sum-
mer (fig. 9). To the extent that any characteris-
tic under study varies with the season, regional
comparisons for that characteristic will be dif-
ficult to interpret. For example, if people in all
parts of the country weigh more in winter than in
summer, the survey would tend to understate the
weight of northerners and overstate the weight
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Figure 9. Health Examination Survey stands by geographic
location and date of examiration.

of southerners. Bias may also be introduced into
racial comparisons of suchcharacteristics unless
these are made specific by place.

Finally, the association of age and sex with
the time of day at which the personwas examined
should be discussed (fig. 10). The time of exami-
nation was fitted to the convenience of the ex-
aminee; this was related to such factors as em-
ployment, and so to sex and age. Women were
more likely than men to come in during the morn-
ing or afternoon and less likely to come in during
the evening., Young people were less likely than
old to appear for examination in the morning. The
sex differentials, while consistent for the various
age groups, were not large. Some of the age dif-
ferentials, - however, were quite marked. More
than 40 percent of the men under 55 years of age
came in for examination after 5 p.m., while rela-
tively few persons over 65 years old were ex-
amined in the evening.Only one-fourth of the ex-
aminees aged 18-24 years came in before noon,
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Figure 10. Percent distribution of examinations by time of day
nccording to selected age groups ond sex.

as compared with half of those aged 75-79 years.
Hence, if any variable under examination has a
marked diurnal variation this can easily appear
as an age differential in the findings for that vari-
able, even though no real age differential exists.
Small diurnal variation—with a range, for exam-
ple, of less than 10 percent—can probably be ig-
nored in analysis. Larger variation probably can-

not be ignored.
Asgide from these factors, there exists in

most examination measurements a degree of var-
iability, which is often termed ''measurement
variance'" to distinguish it from bias. Various
measures and much effort were devoted to prob-
lems of standardization of observations, valida-
tion of measurement processes, and other as-
pects of quality control. Some of the measures
used to assure standardization during the exam-
ining process involved developing a sound proto-
col and carefully selecting, training, and retrain-
ing an examining staff. Also worth mentioning is

the periodic use of consultants to observe and
comment on specific aspects of the examination.
Certain blood chemistry tests and measurements
were made at outside laboratories—serologic
tests for syphilis, serum bentonite flocculation
tests, and blood glucose and serum cholesterol
measurements. In addition to the quality controls
of the testing laboratories, replicate measure-
ments of blood glucose and serum cholesterol
were taken for a sample of cases. Electrocardio-
grams, chest X-rays, and X-rays of the hands
and feet also were evaluated outside the clinic.
Each of these was evaluated in replicate determi-
nations. .

The factors discussed in this section consti-
tute possible sources of bias in the survey find-
ings. They are pointed out not because they are
unusual, but because they may not be so obvious
to the reader as they are tothe survey staff. Pre-
liminary analyses of Health Examination Survey
findings generally indicate that these factors are
not a matter for serious concern, but obviously
they should be considered in the analysis of spe-
cific data.
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Table 1.

Percent distribution according to sex, by selected demographic characteristics reported

in the Census and as estimated from the primary sampling units: United States, 1960

Both sexes Male Female
Characteristic

Census | Estimate || Census | Estimate | Census | Estimate

AGE

All races Percent distribution

Total-18-79 years-=~=-=ceececca-aca- 100.0 100.0 100,0 100.0 100.0 100,0
18-24 years-==se-m=smacmcsesscccnccean—— 13.8 14,2 13.9 14,2 13.7 14.1
25-34 yearg===--==mes-mooomocssmeocoooo-- 20,2 21.1 20.4 21.3 20.1 20.9
35-44 years==mm-=-mmm-—sceemescocccoco-o- 21.4 21.8 21.5 21.9 21.3 21.6
45=54 yearg==s=--===scc-ceemccsncmcccaaa- 18.2 18,0 18.5 18.3 18.0 17.7
55-64 years=-=-=-m=mmosmms—c—ccecoocoooo- 13.8 13.3 13.8 13.3 13.9 13.3
65-74 yearg==rm=-=ms=nesmesccecceenccaenan- 9.8 9.1 9.4 8.7 10.2 9.6
75-79 yearg====-=m==mmooosooooooscooosoo- 2.7 2.5 2.5 2.3 2.9 2.8
Median age=-=-=m-occmcamcmcca e naaeeo 42,5 41,7 42.3 41.6 42,6 41.9

White
Total-18-79 years-=rmemememcncemmaax 100.0 100.0 100.0 100.0 100.0 100.0
1824 years-memememmmcmceemmmccosmmeoocann 13.5 13.7 | 13.7 13.8 | 13.4 13.7
25-34 years—--emm-mmmmemmocmeomccmccoee 19.9 20.8 20,2 21.2| 19.7 20.5
35-44 Years-mceammmmmcccmmmacccmmm—caoe- 21,3 21.8 21,5 22.0 21.2 21.6
45-54 yearg~e—m-cmcmmmmcecmmmmmccemanoa- 18.3 18.1 18.6 18.4] 18.1 17.9
55=64 yearSe-eemememmcmcccccsnmececc e 14,1 13.6 14.0 13,5 14,1 13.6
65-74 yearS~mmmmcecccacecncncacccnanacca- 10.0 9.4 9.6 8.8 10.5 9.9
75-79 years-===-==--= m—————— S 2.8 2.6 2.6 2.4 3.0 2.9
Median age=-~=wcmmmmtcnmraccnn e ——— 42,8 42,1 42,5 41.8 43,0 42.3

Nonwhite

Total-18-79 years=-«=sceccccccacancw- 100.0 100.0 100.0 100.0 100.0 100.0
18-24 years---s-memmuemeea- mmemmmmm e ——— 16.6 17.3 16.6 17.3| 16.6 17.3
25-34 yearSesmmemcssccmacaaa R L L B 23,0 22.9 22.4 22,2 23.5 23.5
35-44 yearsmme-meemarmecaccccnecaccnacanan- 21.7 21.5 21.5 21.3 21.8 21.6
45-54 years-ememcmccccnmcccncnccnnneecae 17.3 17.2 17.7 17.6 17.0 16.8
55-64 yearS-=ememmocccammmccaaermccam————— 12.1 11.9 12.4 12.3 11.7 11.5
65-74 yearg----ccecnavacacnnncnnan- —————— 7,5 7.4 7.5 7.4 7.5 7.3
75-79 years--cec-smmeacmmsamaanc e maaeee 1.9 1.9 1.9 1.9 1.9 1.9
Median age=--==-m=c-mcccmamaaanan- m—————— 39.8 39.6 40.1 39.9 39.5 39.3

RACE
Total-18-79 years-=-=wewmcccaceauan 100,0 100.0 100.0 100.0 100.0 100.0
Whitemewmascccanacamccnannas ~emmmmemeee——— 89.9 87.5 90.1 87.7 89.7 87.3
Nonwhiteemmewwrcmaucccnnncr e e 10.1 12.5 9. 12,3 10.3 12,7

MARITAL STATUS

Total-lé+ years--n---=--=smmsz-nmm |_100.0 100.0 || 100.0 100.0 | 100.0 100.0
Single~memmmmmmmam—e e ;e ———————————— 22.0 22,0 25,1 25.11 19.1 19.1
Marriedese-cmeaccnmucccaaas e “mm———— 67.5 67.6 69.2 69.3 65.8 66.1
Separated=-==cerrecaccccccnnnncccnncnaa- 1.8 1.8 1.5 1.6 2.0 2.1
Widowed===mmmcmncmccncccmcnncnncccn e 8.1 7.8 3.6 3.5 12.3 11.9
Divorced==ermeccescmm e nccmca e et 2.5 2.6 2.1 2,2 2.8 2.9
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Table 1. Percent distribution according to sex, by selected demographic characteristics reported

in the Census and as estimated from the primary sampling units: United States, 1960—Con,

Characteristic

Both sexes

Male

Female

Census | E_timate

Census

Estimate

Census

Estimate

YEARS OF SCHOOL COMPLETED

All persons-25+ yearsesec-=c—cvo——-

Elementary
1-4 years—mmmmmemmocccmmcm—cecacnan oo
5-and 6 years
7 years=-—-—e-=-
8 years—-e-eemmcceccecc e an e e
High school
1-3 yearse=wemceccmacanaax il il
4 years--we-mmmccmcmma e e e
College

OCCUPATION OF EMPLOYED PERSONS

All occupationg-=s~eeececaamccaanaaa

Professional, technical, and kindred
WOrKerS=mmccmmcncarmacccrccc e nccc e a——-
Farmers and farm managers-----cececcccnn--
Managers, officials, and proprietors,
excluding farm-~---cceccanccmamcnccacnaa-
€Clerical and kindred workers-=-=-==e-=aa--
Sales workers-=--c-=c—scmmmccmmmcccceaa———
Craftsmen, foremen, and kindred workers--
Operatives and kindred workers-=---—e-ae--
Private household workergs—-=e=ccecaccnaa-aa
Service workers, excluding private
household===~cmocmm e
Farm laborers and farm foremen-----------
Laborers, except farm and mine---=----==-
Occupation not reported---e-=cccnccaanan.

FAMILY INCOME
All incomeS==~m-emcnccamaccccccanann

Under $1,000-=cmmmmcmm e
$1,000-1,999-mmmeaam e mmc e cimamcc e
$2,000-2,999 = cmmemm e e e
53,000-3,999~mmmmamu e m e —————
$4,000~4,999 -~ mrememmec e e
85.000=5,999 = mmmmmmcmm e e m e em
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Table 2. Number and percent distribution according to sample and nonsample eligible persons, by
selected demographic characteristics: United States, 1960-62

(T'xcludes data from 3 stands)

Percent distribution

Total Non-
Characteristic eligible gztziﬁs sample
persons persons Non-
Total Sample sample
AGE
Both sexes
Total-18-79 years-===a-ecc—cnmamanan 14,273 7,132 7,141 100.0 100.0 | 100.0
18-24 years===c-ecmmmee e e 1,971 960 1,011 13.8 13.5 14.2
25-34 years-~--=-smacacmeeomcmcaccmcccmaee 2,845 1,453 1,392 19.9 20.4 ] 19.5
35-44 years-mes—smmmmcenam e cc e 3,145 L,553 1,592 22.0 21.8 22.3
452504 yearsee—cm o m e e  cae 2,623 1,343 1,280 18.4 18.8 17.9
55-64 years---w-cemcmmnccmancccaacnaceaann 2,005 997 1,008 14,0 14,0 14,1
65=74 year§~——mm=c—mmm e 1,298 649 649 9.1 9.1 9.1
75-79 years~=-cemmrmmmmcccacacnmeccoccanaen 386 177 209 2.7 2.5 2.9
Median apge==m=vsemmo e m e 42.4 42.4 42.3 . ces e
Male
Total~18-79 yearse~e=mmacvccncanmnanx 6,672 3,234 3,438 100.,0 100.0 | 100.0
18-24 yearSssemmmcmmcm i mm e m e 885 410 475 13.3 12.7 13.8
25-34 yeaArS~mmmmmm e m e — e 1,305 665 640 19.6 20.6 18,6
35«44 yearsmem—mmccmnemm e e nc e —————— - 1,505 726 779 22,6 22.4 22.7
45-34 yearsmmecmmcmmncncann - 1,253 583 670 18.8 18.0 19.5
55-64 years-- -- 985 478 507 14.8 14,8 14.7
65-74 yearsem=rmmcemmmemccr e a e — e aa— 560 287 273 8.4 8.9 7.9
7579 yearsmmesmccmameccanmmanncanc e 179 85 94 2.7 2.6 2,7
Medlan age<m==wc-cmmmccmnnnan e 42,6 42.5 42.8 ces cee s
Female
Total-18-79 years-=-==-mccomamcnau" 7,601 3,898 3,703 100.0 100.0 | 100.,0
18-24 yearSemsmemmcmm et m e e 1,086 550 536 14.3 14,1 14.5
25=34 years-emcmcomacscmcnencn e aaen.. 1,540 788 752 20,3 20.2 20.3
35-4d4 yearseemc—ammam e e 1,640 827 813 21.6 21.2 22.0
45-54 year§ammemoomn e m e 1,370 760 610 18.0 19.5 16.5
55-64 yearS—e-vmccmaccmama e 1,020 519 501 13.4 13.3 13.5
6574 yearseem= s o mm s e 738 362 376 9.7 9.3 10.2
75-79 yearsSem-=mecmm oo 207 92 115 2,7 2.4 3.1
Median age==-====wma-oao- e ————— 42,2 42.4 42.0 . oo ‘ee
RACE
Total-18-79 years-=ceom-me-wmaucman o 14,273 7,132 7,141 100.0 100.0 | 100.0
LR L L LR PR LR 12,481 6,248 6,233 87 .4 87.6 87.3
Nonwhitemsmmemcm e et 1,792 884 908 12,6 12,4 12,7
SEX
Total-18~79 years-~-==-cmcem—cm—acoc 14,273 7,132 7,141 100.0 100.0 100.0
YR D e L L L P LR TR 6,672 3,234 3,438 46,7 45.3 48,1
Femalewmmmmamcmcmccc e mmm e e e e s 7,601 3,898 3,703 53.3 54.7 51.9
MARITAL STATUS
Total-18~79 years-----comcmemocnacan 14,273 7,132 7,141 100.0 100.0 100.0
Single-mmmmacomo e ;oo c s 1,873 913 960 13.1 12.8 13.4
Marvied=e=e=- 10,930 5,480 5,450 76.6 76.8 76.3
Separated- 299 148 151 2,1 2.1 2.1
Widowed=cmr=mcmccma e e cm e aae 1,061 513 548 7.4 7.2 7.7
Divorced=rr==cscmmccmm e ————ee 407 224 183 2.9 3.1 2.6
hlknown- =r=~-=rcnccanccmcnccccannnna e 2 2 - 0.0 0.0



Table 2. Number and percent distribution according to sample and nonsample eligible persons, by
selected demographic characteristics: United States, 1960-62—Con,

(Fxcludes data from 3 stands)

Percent distribution
Characteristic e{ggiéle 32$g$§s sgggie
persons persons Non-
; Total Sample sample
YEARS OF SCHOOL COMPLETED
Total-18-79 years—=e-w-ccccccccnnan= 14,273 7,132 7,141 100.0 100.0 | 100.,0
(e L e L L L E L L B EEL LD 195 87 108 1.4 1.2 1.5
Elementary
1-4 yearse—m-ememccccccanmem o e 755 382 373 5.3 5.4 5.2
5-8 yeari ------------------------------- 3,653 1,828 1,825 25,6 25,6 25.6
High schoo
1-4 years--ce-ecemmecrccccaconacnnaanacaa- 6,862 3,440 3,422 48,1 48,2 47.9
College
1-4 years-------=ess-mscsmeomcocnosconn- 1,222 l,gég 22‘; lgi 1‘2*% lgg
5+ years----=-e—cm—cccccccaccsnencnn—an , . .
Unkniown OF UNTEpOTtedanmnmmmmnmmnmnmnannn- 409 187 222 2.9 2.6 3.1
Median years completed------cccrucumannaax 10.4 10.4 10.4 see ceo .
y
FAMILY INCOME
Total-18-79 years~===wecereenmo—cnnaa 14,273 7,132 7,141 100.0 100.0 | 100.0
Under $1,000---==-=-cecuax e 993 496 497 7.0 7.0 7.0
$1,000-1,999--- - 1,225 616 609 8.6 8.6 8.5
$2,000-2,999-~ccc=ccccmmmm e e ——— 1,157 572 585 8.1 8.0 8.2
R A T ]
3000-4,999-cmmmmcm e e mn e e cecee 1 o . o7
$5,000-6,999-==cc--ccmcucmmnm e e 2:648 1,335 1,313 18.6 18.7 18.4
216%000 and sver----iiooiiIITIIIIIIIIII Bees | | el mis| e | b
, and over----e-cececcucceeammnana"— s . . .
Unknown or unreported----=--=-c-=-c-c-o-o- 1,455 721 734 10.2 10.1 10.3
Median income--==eeecccccaccccncnnmnaeaaaa $5,067 $5,063 | $5,073 oo oese cee

30



Table 3, Percent distribution by age and race, according to sex:

Census and weighted HES sample

Total Male Female
Age and race
Census! | HES Census! | HES | Census! | HES
Total=18-79 yearS=-=emecccccaccncucnnanca | 100.0 | 100,0 100.0 |100.0 100.0 100,0
18-24 yearse~ememwamencccccnmmn e e cceec o 14,0 | 13.3 13.5 | 12.7 14.4 13.9
25-34 yearg----——ececmacc e rmca e c e 19.4 [ 21.0 19.5 21.5 19.4 20.6
35-44 years-—-em=mmmmm e 21.3 | 22.3 21.6 | 22.9 21.1 22.0
45=54 yearS—e e am e e e e et e 18,5 | 18.8 19.0 | 18.0 18.1 19.5
55-64 yearsS—=e--cceaccamccomcccmccmmcc e 14,1 | 13.5 14,3 | 14.3 13.9 12.7
65-79 yearSe——e——m— oo e 12.6 | 1ll.1 12.1 | 10.6 13.1 11.3
Total-18-79 years-----=--=cecccmcacacanaa- 100.0 ]100.0 100.0 1100.0 10C.0 100.0
Whitee=ccmmemm e e e e 89.6 | 88.0 89.8 | 88.3 89.5 87.7
=TS R e 9.8 | 10.3 9.6 9.8 9.9 10.7
Othermmm e o s e e o e e 0.6 1.7 0.6 1.9 0.6 1.6

IThase distributions renresent estimates for (:ctober 1, 1961, based on unpublished figures fron: the Pureau of the Census.

Table 4, Percent distribution by marital status, according to sex: Census and weighted HES sample

Total Male Female
Marital status
Census! HES Census! HES | Census! HES

Totale=mmmcacmmecr e e e rcc e v 100.0 {100.0 100,0 1100,0 100,0 100,0
Singlesccumumanmanm e e e m e n e 14,2 13.0 16.9 15.5 11.8 10.7
Marrlied---emcccccrccccccnarcr e c e 74.1 76.0 77.0 79.0 71.5 73.3
Separated==m=m——cccmccccc e n e m e n e 2,1 2.0 1.8 2.0 2.3 2.1
Widowed=~m==mmccmmrarmaccccccccccc e 9.0 7.7 3.8 2.5 13.8 12.2
Divorced===smeeccmcncccnmnnncemccccccaccrena—na 2.6 3.4 2.3 3.0 2,9 3.7

1Civilian population, 18 years and over as of March 1962. Source: Current Population Perorts: Series P'-2C, No. 172,
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Table 5. Percent distribution by years of school completed, according to sex: Census and weighted

HES sample
Total Male Female
Years of school completed
Census! HES Census! HES | Census! HES
Total-—-m=mrec e e —————— 100.0 1100,0 100.0 | 100,0 100,0 | 100.0
No school-mmmmmm e en 1.9 1.7 2,0 1.5 1.8 1.8
Elementary
1-4 years 5.0 4.9 5.9 5.2 4,3 4,6
5-8 years 25,6 | 25.6 26,2 | 26.4 24.9 25,0
High school
1-4 yearSemecmccmncmemn e v —— 49.0 | 49.7 45,0 | 45.9 52.6 53.0
College
l-4 years-e-eeccccccncncmm e e e 15,8 | 15.3 16.7 17.0 15.0 13.8
5+ years---o-c- - e et ———————— 2,8 2.8 4,2 3.9 1.4 1.8

Leivilian population, 18 years and over as of March 1962. Source: Current Fopulation Reports: Series F-20, No. 121.

Table 6. Percent distribucion by occupation group,

according to sex:

Census and weighted HES

sample
Total Male Female
Occupation group e
Census! HES Censusl HES Census! HES
Total employed~-~e-esmcecacuceacana" 100.0 100.0 100,0 100.0 100.0 100.0
Professional, technical, and kindred
WOrKerS===mmeccmccra o m e e c e —— 11.3 12.0 10.9 11.3 12,1 13.4
Farmers and farm managers-—===~==--=rcem=-- 4,0 4.0 5.7 5.6 0.6 0.9
Managers, officials, and proprietors,
excluding farm-------ccrmmmmconee e c e 10.5 10.9 13.4 13.1 4.9 6.7
Clerical and kindred workers----e-------- 14,5 13.8 7.0 6.6 29,2 27.9
Sales workers--—=-=-cscmmmrec e —————— 6.4 5.9 5.9 5.4 7.2 7.0
Craftsmen, foremen, and kindred workers-- 13.0 14.6 19.1 21.6 1.0 1.2
Operatives and kindred workers-------—w-- 17.9 19.1 19.3 20.1 15.2 17.1
Private household workers-«e---c--e-cec-- 3.3 3.0 0.2 0.1 9.4 8.6
Service workers, excluding private house-
hold==wr—mmrccc e e e c e cmr e 9.5 | 9.4 6.6 6.9 15.1 14.4
Farm laborers and farm foremen---=~=-~---- 4,3 2.4 4.0 2.5 4.9 2.3
Laborers, except farm and mine-=---==---- 5.3 4,7 7.9 7.0 0.4 0.4

1Civilian, noninstitutional population of the United States, 14 years of age and over as of Getober 1961, Source: Special L abor Force Peport,

No. 23, U.5. Dept. of Labor, Bureau of Labor Statistics.
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Table 7, Percent of information unknown or incomplete for selected items for examined and non=

examined sample persons: United States, 1960-62

Sample persons
Selected item

Examined Nonexamined
Family Income= = e e oo e e e e 9.0 17.1
Educatlon=e=cmmme o e e e e 2,2 5.4
Marital Statu§==memecmm oo e e e e 0.0 0.2
Occupation of employed-=s=eweea o ac e 1.2 2.4
Industry of employed=m~—— oo o e 1.1 2.8
Usual activitymemm oo oo o e e e e e e e e 0.3 1.3
Activity in last 2 weekSeececmccmm oo e e 0.3 1.2
Veteran Status! === omo oo oo 0.7 2.2
Class of WorKer--—-me-m e oo e e e 2.8 5.4

IMales only.
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Table 8, Selected sample data

Households Examination
Geographic location, rate
. : Seg~ Sample [ Exam-
popul:t(:iogtdegslty ; ments Non-~ Listed | ;| persons | ined
n an Total inter- |Vacant in nte d
viewed error viewe Gross | Net
Total, United States- | 2,174 9,035 125 1,‘221 163 7,526 7,710 | 6,672 86.5 ] 85.1
Northeast-~====w-ceewca- 6831 2,825 54 298 36 2,437 2,635 | 2,155 83.5 | 80.0
Giant metropolitan areas- 295 11,155 35 86 8] 1,026 1,172 904 | 77,5174.6
Boston, Mass-«==mocecmcccmaan 51 207 4 20 5 178 193 162 83.9 ] 82,1
Detroit, Michm=-e-ecccacacaa- 44 181 1 15 - 165 175 151 ] 86.385.7
Philadelphia, Pa--=-v---e-u-- 43 120 10 7 - 103 221 145 65.6 | 59.8
New York, N, Y. (3)~-=-=-ceu-- 157 647 20 44 3 580 583 446 76.5 | 74.0
Other very large SMSA's-- 96 389 4 26 11 348 364 318 | 87.4] 86.4
Columbus, Ohio=-==cmm—c—caces 48 192 4 4 6 178 180 155 86.1 ] 84.2
Pittsburgh, Paseeecec-cccaea-a 48 197 - 22 5 170 184 163 | 88.6 | 88.6
Other SMSA'S=--m—wcccaaa- 144 607 9 46 6 546 564 475 | 84.2182.9
Akron, Ohio---~--=cecmmaeaao 48 195 2 18 1 174 189 169 | 89.4 | 88.4
Providence, R, Le-me=c—acanma 53 219 1 19 2 197 194 160 | 82,5 82.1
York, Pa--sc--ecemcmccmaneaaa 43 193 6 9 3 175 181 146 80,7 | 78.0
Other urban=---==cc-coca= 102 467 5 107 10 345 355 315 88.8 | 87.5
Biddeford, Me--==-=erocamcuax 51 243 1 71 7 164 180 154 1 85.6 | 85.0
Muskegon, Mich-=--ecccccanaa- 51 224 4 36 3 181 175 161 92,0 ] 90.0
Rural---ee—remcceccccnaaa 46 207 1 33 1 172 180 143 79.4179.0
Auburn, N, Ym—=mcmcceccccmnaa 46 207 1 33 1 172 180 1431 79.4179.0
South-wwerccccnmcsccnann 7351 3,001 14 450 81 2,456 2,504 | 2,249 89.8 | 89.3
Other very large SMSA's-- 108 441 3 33 20 385 386 322 ] 83.5]82.8
Baltimore, Md-==-=cceueoo—mua- 54 224 1 18 9 196 194 153 | 78.9|78.5
Louisville, Ky=~=-=cncm--naa- 54 217 2 15 11 189 192 169 88.0 | 87.1
Other SMSA's-==-camcmcan- 159 652 2 66 17 567 549 481 | 87,6 ]87.3
Nashville, Tenn-=e-c=-en-a--- 49 209 1 16 4 188 183 152 | 83.1] 82,6
San Antonio, Tex-~===---w=-w-= 50 194 1 15 1 177 176 155 88.187.6
Savannah, Ga-==~~-=--ccceamaca 60 249 - 35 12 202 190 1741 91.691.6
Other urban~e--=~--ccuao- 208 798 7 105 18 668 711 641 | 90.3189,2
Eufaula, Ala--=~ecoranaccaana 54 216 4 31 1 180 178 174 97.8 | 95.6
Midland, Tex--=~-c==~—eceaaa 52 215 2 31 7 175 174 164 94,31 93,2
Newport News, Va----=~=c-com-- 48 195 ~ 15 9 171 172 151 | 87.8|87.8
Valdosta, Ga-==~~--meccccaaa- 54 172 1 28 1 142 187 152 | 81.3 | &0.1
Ruralee=e-ccoccnnccacanaa 260 1 1,110 2 246 26 836 858 805 | 93.8193.6
Conway, S. C 71 296 - 116 10 170 173 161 | 93.,1}93.,1
Clinton, La- - 45 198 1 31 8 158 173 167 96.5 | 95.9
Newport, Ark-- = 48 205 - 35 2 168 174 169 | 97.1197.1
Oxford, Migsg-==scmcancnccnann 50 208 1 33 2 172 171 155 90.6 ) 90.1
Rocky Mount, N, C-==s--==ncus 46 203 - 31 4 168 167 1531 91,6 191.6
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Table 8.

Selected sample date-—Con.

Households Examination

Geographic location rate

population density, Seg- Sample | Exam~
and stand ments  Non- Listed | y ... | persons | ined
Total | inter- | Vacant in {ewed
viewed error | Viewe Gross | Net

Hestwrmemmmme e maaa 756 | 3,209 57 473 46 2,633 2,571 | 2,268 | 88.7]| 86.3
Glant metropolitan areas- 156 688 30 39 3 616 633 499 78.9] 75.2
Chicago, Ill. (2)==mmeewmuaa- 104 454 26 19 2 407 431 326 | 75.6| 71.1
Los Angeles, Califw-=wcecu-a- 52 234 4 20 1 209 202 173 | 85.6( 84.0
Other very large SMSA's-- 112 462 11 34 4 413 387 336 | 86.8) 84.6
Minneapolis, Minnw=-==wocwuca 54 229 4 22 1 202 180 135 86.1| 84.4
San Francisco, Calif-=~c-==w- 58 233 7 12 3 211 207 181 87.4| 84.6
Other SMSA'S==mm=wccuen-- 145 602 7 34 14 547 538 488 | 90.6 [ 89.6
Fort Wayne, Ind- - 43 188 2 11 2 173 171 150 87.7| 86.7
Topeka, Kang=-=-=- - 55 217 2 12 12 191 182 168 92.3| 91.4
San Jose, Calif-=vrevcccmean- 47 197 3 11 - 183 185 170 | 91.9( 91.9
Other Urban~-«---vec-mre-u- 109 419 - 51 13 355 347 326 | 94.01 93.9
Carbondale, Ill~ew-mwe-cmc-n- 56 218 - 31 7 180 173 1621 93.6( 93.6
Kennett, Moweeemcemeaccnacana 53 201 - 20 6 175 174 164 94.3( 94.3
Rurgle-rememescmnecam-. - 2341 1,038 9 315 12 702 666 619 93.0f 91.8
Butler, Mom===wcemeccmacennao 60 243 3 48 1 191 178 163 91.6( 90.2
Grand Coulee, Wagsh====w~-=nw-- 57 220 1 38 3 178 163 155} 95.1] 94.6
Washburn, Wig=seew-maccancacn 62 321 2 153 2 164 155 1411 91.01( 89.9
Winslow, Ariz=e==eveenccmocaun 55 254 3 76 6 169 170 160 | 94.1]| 92.5
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APPENDIX |

COMPARISONS OF EXAMINED AND NONEXAMINED SAMPLE PERSONS

All comparisons between examined and non-
examined sample persons in this text are under-
taken with unweighted data. This is probably the
most appropriate way of looking at data onnonre-
sponse, but it does differ from the usual way in
which data from the Health Examination,Survey
will be used.

The evaluative techniques described in the
text are based on analysis according to the model
described below. This model is the work of Mantel
and Haenszel®It assumes that the 7,710 sample
persons constitute the universe of study and that
the nonrespondents are a simple random sample
from that universe. This model does not take into
account the actual design of the survey, in which
the sample persons were selected in clusters from
a much larger stratifieduniverse, Empirical tests
indicate that for most items the actual survey
variance is larger than that utilized in the model.
Consequently, when the tests indicate a difference
is within sampling error at a 1 percent level (the
level at which these tests were applied)the state-
ment can be relied on; whereas a difference that
is apparently statistically significant at thatlevel
may be significant only at a higher level, 5 or 10
percent, for example.

The model may be described in these terms:
Let §;, Sy, N;, Ny; berespectively (for age group

i) the number of sample persons, the number of
sample persons with characteristic i, the number
of examined persons, and the number of examined
persons with characteristic j.

N; S
Let Z-——is——q— = the expected number
! i of examined persons
with characteristic j.

36

N; S
Then the variance of Dj = ; Njj - Z"‘—ISTIL

. N; (8i=Np Sj (§;~8jp
is V= E;

2
i ST (5~

and (D;-0.5)2=V, is distributed

X% (1d.f.)

Let 1 =1,2,3,...., n. In the event that n = 2~
for example, if a person either has or does not
have diabetes—then the application of this statis-~
tic is entirely straightforward. In the event that
1= 3 an exact test is available onthe basis of the
following chi-square (2d.f.).

X? (summary)= X2 + X3 (adjusted),

where

2
X3 (adjusted) = [D2 _ 4 V12 VV2) D1] /
1

(Vz3~V) — Vp )2 ]
Vo —
{ 2 4V

If nis 4 or more, the X?for the set of D has n~-1
d.f. and is no Iess than the largest of the X% and
no greater than ; X%. Ifa decisioncamot be

made on this basis the number of classes is col-
lapsed to 3 and the exact test is computed.
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Data from the Hospital Dischavge Survey.—Statistics relating to discharged patients in short-stay
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Data on mortality,—Various statistics on mortality other than as included in regular annual or
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geographic and time series analyses.

Data on natality, marviage, and divorce,~—Various statistics on natality, marriage, and divorce
other than as included in regular annual or monthly reports—special analyses by demographic
variables, also geographic and time series analyses, studies of fertility.

Data from the National Nalality and Mortality Surveys.— Statistics on characteristics of births
and deaths not available from the vital records, based on sample surveys stemming from these
records, including such topics as mortality by socioeconomic class, hospital experience in the
last year of life, medical care during pregnancy, health insurance coverage, etc.
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