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IN THIS REPORT findings ave presented on the prevalence of hypey-
tension and hypeviensive heavt disease (HHD) obtained from Cycle I of
the Health Examination Survey (HES). Cycle I consisted of examinations
of a nationwide probability sample of pevsons 18-79 years of age seleci-
ed from the U.S. civilian, noninstitutional population.

This vepoyt describes the steps taken in diagnosing hypeviension and
HHD, presents the data collected, and compares the information obtained
in this Suvvey with that obiained in othev suvveys. The velationship of
the prevalence of hypertensionand HHD to the demographic variables of
age, vace, sex, family income, education, vesidence, mavital status,
usual activity status, occupation, and industvy ave examined.

Definite hypevtension and definite HHD weve move prevalent inmen than
in women. The rates for the Negro populationwere substantially greater
thar those for the white population in both sexes and in every age gvoup.
The prevalence of hypertension and HHD also varied by vesidence and
occupation. There was no strong pattern of prevalence associated with
income ov education, but theve was an appavent tvend towavd a lowey
prevalence with greater education, pavticularly for white women.

SYMBOLS

Data notavailable--erememmmmo e -
Category notapplicable--w-meomccaacmwao

QuUantity Zero--—---memmmcc—— e -
Quantity more than O but less than0.05---- 0.0

Figure does not meet standards of
reliability or precision---------wmemcaa- *




HYPERTENSION AND
HYPERTENSIVE HEART DISEASE IN ADULTS

Tavia Gordon and Brian Devine, Division of Health Examination Statistics

INTRODUCTION

The Health Examination Survey (HES) found
an estimated 17.0 million adults in the United
States to have definite hypertension and 10.5
million adults to have definite hypertensive heart
disease (HHD), in addition to those persons with
borderline or suspect forms of these diseases.
Thus 15.3 percent of U.S. adults had definite
hypertension and 9.5 percent had definite hyper-
tensive heart disease.

The high prevalence of these diseases lends
congiderable importance to any evidence of varia-
tions in prevalence. This report discusses the
prevalence of hypertension and hypertensive heart
disease by age, race, sex, and certain other
demographic factors. Italsocompares the findings
of this Survey with that of other surveys.

This is one of a series of reports describing
and evaluating the plan, conduct, and findings of
the first cycle of the Health Examination Survey,
The Surveywas organized in order to obtain health
information on the population of the United States
by use of direct examination. Between October
1959 and December 1962 a series of examinations
were conducted by the Survey using a probability
sample of noninstitutionalized U.S. adults aged
18-79 years. The purpose of this cycle of the
examinations was to obtain information on the
prevalence of cardiovascular diseases and certain
other chronic diseases, dental health, and the
distribution of a number of anthropometric and
sensory characteristics. Altogether, 6,672 of a
sample of 7,710 persons were examined. These
sample persons were given a standard examina-

tion, which lasted about 2 hours, by medical and
other staff members of the Survey in specially
designed mobile clinics.

The descriptions of the general plan and of
the sample population and response have been
published.1 2 These provide the general back-
ground for all the reports of findings. Tworeports
on blood pressure findings have been published.? 4
In these, the technique and context for blood
pressure measurement are described and some
information on the reliability of the blood pressure
measurement is provided. In addition, an intro-
ductory report on heart disease findings has been
publis hed,5 which includes detailed information on
the cardiovascular examination and an extended
account of the method of evaluating the findings
related to heart disease and of the procedures
used in arriving at heart disease diagnoses. In
this report, a briefer account is given of those
parts of the examination specifically directed to-
ward the diagnosis of hypertension and hyperten-
sive heart disease.

The Medical History

The cardiovascular examination began witha
self-administered medical history which the
examinee was asked tocomplete. The receptionist
was available to provide the examinee with any
necessary assistance. Questions regarding car-
diovascular symptoms and disease were included
and are shown in Appendix I. After the self-
administered history had been completed, the
receptionist asked several additional questions
concerning physical handicaps, major health prob-



lems, and operations. These questions were
designed to elicit relevant medical information
which had not appeared in response to the more
specific questions on the history. The reception-
ist, at the same time, reviewed the history both
for completeness and for consistency and queried
the examinee further where anydeficiencies were
evident,

The examining physician reviewed the medi-
cal history before beginning the physical examina-
tion. He attempted to correct any incompleteness
or incomsistency remaining in the record and to
arrive at a definite "yes'" or '"no'" answer, by
further questioning when the examinee had been
uncertain in his answer. In some cases this was
not possible. For most of the cardiovascular
questions the physician was instructed to ask a
series of standard probe questions to obtain
more information if an answer of ''yes" or "?"
had been checked or if the examinee indicated
that he did not know the answer. When these
probes were completed, the physician was free
to question the examinee further until he was
satisfied that he had all the relevant information
that could be obtained in a single session. Among
the cardiovascular questions, one was of especial
importance for the diagnosis of hypertensive heart
disease--question 66 (Appendix I). This dealtwith
high blood pressure.

Blood Pressure Measurement

Three blood pressure measurements were
made: the first just after the physician met the
examinee; the second midway in the examination,
after completing the auscultation of the heart in
the sitting position; and the third at the end of
the examination. Blood pressures were taken
while the examinee was sitting on the examining
table. The nurse placed the middle of the cuff
over the bulge in the upper left arm. The cuff
was left on the arm between the first and second
measurements, removed after the second, and
returned for the third. The physician held the arm
at the level of the atrium, with the nurse holding
the Baumanometer at the physician's eye level.
Using the bell of his stethoscope, the physician
noted the pressure when the sound was first
heard, when it first became muffled, and when
it disappeared. All three measurements were

recorded. The point at which Korotkoff's sotinds
disappeared was taken as the diastolic pressure.
If the sounds did not disappear, the point of
muffling, if distinctly heard, was used. Since the
Baumanometer is scaled in intervals of 2 mm.,
measurements were so recorded. Some results
from this examination have already been re-
ported. 3 *

X-ray and Electrocardiogram

The chest X-ray was a posterior-anterior
view taken at a distance of 6 feet and recorded
on a 14 by 17 inch film. The exposure was taken
in inspiration but was not timed for a fixed
phase of the heart cycle. The electrocardiogram
(ECG) was obtained by a Twin Viso machine
(model 60-1300). Twelve leads were recorded:
I, 11, I, AVR, AVL, AVF, V1 —V6

HYPERTENSION AND HHD
DIAGNOSIS

The progression from the blood pressure
findings of the examination to a diagnosis con-
cerning hypertension involved an averaging of the
three blood pressures and a fixing of criteria
to be used for classification of these average
pressures as regards hypertension. Several
additional steps were involved in progressing from
examination findings to a hypertensive heart
disease diagnosis. The first step was interpreting
the chest X-ray film andthe electrocardiographic
tracing. The second was constructing a set of
diagnostic criteria. The third was developing a
procedure for translating the findings from the
examination and the interpretation of the X-ray
and electrocardiogram into specific diagnoses.
How these steps were taken for the Health
Examination Survey is discussed in the following
sections.

Averaging Blood Pressures

Blood pressure may varyconsiderably over a
short period of time, even under relatively stand-
ard conditions. Because of this fluctuation, it
seemed reasonable to average the three blood
pressure measurements obtained for each individ-
ual and to use this average as the best measure .



of his blood pressure. This procedure also tended
to reduce the effect of reading preference for
certain end digits in measurements, discussed in
a previous report.3

Interpretation of the X-ray and
Electrocardiogram

Both the electrocardiogram and the chest
X-ray were interpreted independently by several
specialists, These interpretations were made
without any other information about the examinee,

The electrocardiogram was read independ-
ently by three cardiologists according to criteria
agreed upon in advance. These criteria are spec-
ified in Appendix II, which also contains a repro-
duction of the precoded form on which the findings
were entered. For all major findings, it was
possible to 'designate an electrocardiographic
abnormality as "outside criteria" if the reader
observed an '"abnormality'' which the criteria
did not adequately describzs. After the forms ware
completed, the three independent determinations
were compared. Where they all agreed, the unani-
mous decision was used for subsequent diagnosis.
When there was any disagreement, the three
readers metwith Dr. Michael A. Corrado, George-
town University School of Medicine, who served
as coordinator for this work, and together they
came to a final decision. This final decision was
the one used in these cases.

The evaluation of the chest X-ray was a some~
what more complicated undertaking. Initially,
arrangements were made to have the X-ray films
interpreted by radiologists specializing in pulmo-
nary disease. In addition to noting evidence of
pulmonary disease, the "pulmonary readers' were
requested to record evidence of distinct cardio~
vascular abnormality. As had been anticipated,
this led to an estimate of the prevalence of
cardiovascular abnormalities which was much
lower than is ordinarily found in cardiovascular
surveys. Another group of radiologists was there-
fore employed to reexamine the films for evidence
of cardiovascular abnormality. These 'cardio-
vascular readers' were chosen on the basis of
standards set by Dr. Lloyd E. Hawes, radiologist
for the Framingham Heart Study. A set of films
from the Health Examination Survey were first
read by Dr. Hawes and then by a number of
different radiologists. Three were found to employ

about the same standards as Dr. Hawes and were
chosen to read the Health Examination Survey
films for cardiovascular abnormalities. Each
was given a random third of the films to read.
The forms used in recording the radiological
findings both for the pulmonary readers and the

1 andda rar Arr~rad in Anna
cardiovascular readers are reproducedin Appen-

dix IIL

The reading procedure was designed as fol-
lows. A finding of general cardiac enlargement or
left ventricular hypertrophy (LVH), definite or
possible, was considered ''positive,” All films
were read by two pulmonary readers and one
cardiovascular reader. The determination of the
two pulmonary readers provided a preliminary
evaluation and if both considered the film positive
a decision of enlargement was made whatever the
findings of the cardiovascular reader. If they
disagreed and the cardiovascular reader con-
sidered the film positive, the decision was that
enlargement was present; otherwise, a second
cardiovascular reader interpreted the film and
his decision was binding. If the two pulmonary
readers considered the film ''negative,' and the
cardiovascular reader agreed with them, the
decision was that no enlargement was present;
otherwise, a second cardiovascular reader ex-
amined the film and his decision was binding.
All decisions were made independently of each
other and no reconciliation of differences was
undertaken.

The rationale for this procedure is too com-
plicated to be discussed at this point. It is partly
explained in Appendix III. The effect was to pro-
duce reading results which conformed well, both
in the level of abnormalities found and in attribu-
tions to specific individuals, with the standards of
the Framingham Heart Study.

Classification and Criteria

After extensive consultation, the Health Ex-
amination Survey arrived at the following diagnos-
tic categories and criteria for hypertension and
hypertensive heart disease. Ultimately, these
categories and criteria were derived from defini-
tions of the New York Heart Association® butwere
modified to fit the circumstances of population
surveys in general7'9 and of the Health Exam-
ination Survey in particular.



Hypertension

Hypertension.~-160 mm. Hg, or over systolic,
or 95 mm. Hg. or over diastolic
Bovderline hypertension.—Below 160 mm.
Hg. systolic and below 95 mm. Hg. diastolic, but
not simultaneously below both 140 and 90 mm. Hg.
Normotension.—Below both 140 mm. Hg.
systolic and 90 mm. Hg. diastolic.

(When aortic insufficiency was present or the heart
rate was under 60, hypertensionor borderline hy-
pertension was defined by the diastolic pressure.)

Hypertensive Heart Disease

Definite.—One of the following:

1. Hypertension plus left bundle branchblock
or left ventricular hypertrophy by ECG.
(By voltage criteria when 35 years of age
or over, If under 35 yearsleftventricular
or subendocardial ischemia mustbe pres-
ent in addition to LVH by voltage criteria.
No person under 35 had hypertension or
borderline hypertension with this com-
bination of ECG findings.)

2. Hypertension plus LVHor general cardiac
enlargement (GCE) by X-ray.

3. A history of hypertension, currently on
medication for hypertension, and LLVH or
GCE by X-ray and/or LVH by ECG.

Suspect.—One of the following:

1. Borderline hypertension plus LVHby ECG.

2, Borderline hypertension plus LVH or
GCE by X-ray.

It will be noted that no allowance for treat-
ment was made in the diagnosis of hypertension,
but the criteria for HHD did admit cases without
currently hypertensive blood pressures provided
that they gave a history of hypertension under
treatment. The criteria were invariant for age,
race, and sex except for LVH by ECG.

Diagnosis

After all the findings were available, the
final step was to arrive at a diagnosis. Even

under favorable circumstances this is a difficult
process to standardize. In the Health Examination
Survey, it was more difficult than usual. There
were 62 different physicians and to rely on their
consistent use of the same diagnostic standards
and criteria was impossible. Moreover, they did
not have the specialists' judgments on the electro-
cardiographic tracing or the chest X-ray. Thus,
although the examining physician was requested
to enter his diagnostic impressions, these were
used only as indicators; the final diagnosis
was made by the permanent staff of the Survey,
with consultant help in difficult cases.

The first step in this procedure was to supply
a set of rules suitable for diagnosis by computer,
which would convert the coded information from
the medical record and from the interpretation of
the X-ray film and the electrocardiogram into a
diagnostic decision. An example of the computer
output is given in Appendix IV. Some of these
decisions were then subject to review. Included
in this review were:

1. Cases where the diagnosis depended on a
history of hypertension.

2. Cases where a significant murmur was
noted.

3. Cases diagnosed as having heart disease
by the examining physicianbutnot by the
computer.

This omitted from review those cases with a
clear and definite diagnosis of heartdisease onthe
available evidence and those cases where there
was no possibility of diagnosing heart disease
from the available evidence.

In most cases where the computer diagnosis
was reviewed, the diagnostic decision made by the
computer was unaltered. In a few instances,
however, there was a diagnostic change on the
basis of review. Where a review decision seemed
to require a specialist's judgment the case was
referred toDr. Abraham Kagan of the Framingham
Heart Program for a final decision.

Comparison With Clinical Examination

There is a distinct difference between the
purpose of the standardized single-visit exam-
ination used by the Health Examination Survey



and a clinical examination, and this leads to
differences in diagnostic findings. A study by
Dr. Jeremiah Stamleri® found that for hypertensive
heart disease the two main causes of diagnostic
disagreement between a standardized examination
and a clinical examination lay in the differences
in blood pressure found at separate examinations
and in the reading and interpretation of the elec-
trocardiogram. Interpretation of the X-ray was
seen as a minor factor in accounting for observed
disagreements on HHD. He did find, however, that
the overall results on hypertension diagnoses
were about the same for both types of examinations
and that somewhat fewer HHD diagnoses were
found by the standardized examination.

The Health Examination Survey, however,
used somewhat different and less conservative
criteria than those used in this methodological
study. Available evidence for a sample of exam-
inees indicates that their personal physician would
bé somewhat less likely to make a finding of hyper-
tension than would the HES. The chief difference
was in the category of borderline hypertension;
this category was used less frequently by the
personal physician than by the HES. Since the
average blood pressure reported by the personal
physician is similar to that found by the HES, the
diagnostic difference must arise from differences
in definition. It could arise, for example, if the
personal physician requireda persistentelevation
of blood pressure, perhaps sustained on repeated
examinations, to declare hypertension to be
present.

With HHD, differences between the HES and
the personal physician may well be due in part to
a difference in the examination (since a chest
X-ray and ECG are not a routine part of medical
care whereas they were standard for the HES). In
any case, the personal physician used the category
of suspect HHD as commonly as the HESbut used
the category of definite HHD substantially less
often,

HYPERTENSION

Hypertension was the most commonly encoun-
tered specific form of chronic disease found by the
HES. Some 17.0 million (a rate of 15.3 per 100
persons aged 18-79 years) were estimated tohave
definite hypertension, another 16.2 million (a rate

of 14.6 per 100 persons aged 18-79 years) were
estimated to have borderline hypertension (table
L).

In the following sections the findings for
definite hypertension are presented by age, race,
and sex. The discussions on prevalence by other
demographic variables will also be limited to
definite hypertension only.

Age and Sex

With increasing age the prevalence of definite
hypertension rises (table 1, fig. 1). At 18-24 years,
less than 2 percent of all persons had definite
hypertension while nearly 40 percent of all persons
aged 75-79 years had this disease. Men are more
likely tohave definite hypertension than are women
in age groups under 50 years, whereas at older
ages the relationship is reversed. This corre-
sponds to the crossover point in mean blood
pressures. (Appendix V, Table II)

Race

The preponderance of hypertension in the
Negro population of the United States is well
documented. At every age covered by the HES,
the prevalence of definite hypertension was rough-
ly twice as great for the Negro population as for
the white (table 2, fig. 1). Were the prevalence of
hypertension as high in the population asa whole as
among Negroes, 29 million American adults would
have definite hypertension. The prevalence of
definite and borderline hypertension in the white
and Negro populations was as follows:

White

Negro

Number in thousands

Definite------==-=== 13,801 | 3,043
Borderline---=-=---- 14,559 1,470
Percent
Definite~=-=m=-===wu- 14.1 26.7
Borderline~----~-=-- 14.9 12.9
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Figure 1. Percent of adults with definite hyper-
tension, by age, race, and sex.

This racial difference in the prevalence of
hypertension is associated with a difference in
mean blood pressures but is larger than wouldbe
suggested on the basis of meandifferencesalone.
In other words, not only are blood pressure
distributions for Negroes displaced to the right
relative to distributions for white persons, but
they exhibit greater skewing to the right, toward
higher values.

HYPERTENSIVE HEART DISEASE

Hypertensive heart disease was the most
commonly encountered specific form of heart
disease in American adults. Some 10.5 million
{a rate of 9.5 per 100 persons aged 18-79 years)
had definite HHD. Another 4.8 million (or 4.3
per 100) were estimated to have suspect HHD
(table 3). In the remaining discussion attention
is restricted to definite diagnoses of HHD.

Nearly 9 out of 10 adults diagnosed as having
definite HHD had definitely hypertensive blood

pressures on examination; the remaining cases
did not, but they did give a history of hypertension
and were under medication for it.

The more frequently encountered evidence
of heart disease was a finding of enlargement on
X-ray: 86 cases in a hundred of definite HHD were
so characterized. Nearly 36 cases had ECG
findings of LVH. Thus, about one case out of four
with X-ray evidence also had ECG evidence while
nearly two cases out of three with ECG evidence
had concurrent X-ray evidence, This subject is
treated more extensively in Appendix V.

Age

As with hypertension, the prevalence of HHD
rose sharply with age (table 3, fig. 2). Atages
18-24 years 0.3 per 100 persons had definite HHD.,
Atages 75-79 years the rate was 31.8 per 100,

The rate of increase with age was steeper
for definite HHD than for definite hypertension,
indicating that the likelihood that a person with
hypertension would also have heart disease in-
creased with age. Restricting attention to those
persons who had definitely hypertensive blood
pressures on examination, about 2 out of 10 had
HHD at ages 18-24 years, 4 out of 10 had HHD at
ages 45-54 years, while 7 out of 10 had HHD at
ages 75-79 years. The likelihood thatthe evidence
of heart disease would include an ECG finding of
LLVH also rose with age, as did the likelihood that
in any given case of HHD both X-rayand electro-
cardiographic evidence of disease wouldbe found.

Sex

Women had a higher prevalence of definite
HHD than did men at ages over 55 years. At
younger ages, however, the prevalence was higher
for men (table 3). The likelihood that persons with
a definitely hypertensive blood pressure on exam-
ination would also have HHD was about the same in
both sexes under age 55 but was greater for women
than men over age 55. Men, however, were more
likely than women to have an ECG finding of LVH
associated with the diagnosis. The likelihood that
a case would manifest both X-ray and ECG
evidence of HHD was about the same for both
sexes,
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Figure 2. Percent of adults with hyﬁertensive
heart disease, by age, race, and sex.

Race

In every age group of either sex the prevalence
of definite HHD was greater for Negroadults than
white (table 4, fig. 2). The rate was about three
times as great for Negro men as white men and
more than twice as great for Negro women as for
white women.

These race differentials were greater than
those for definite hypertension. As this implies,
the likelihood of finding HHD associated with
definite hypertension was greater in Negrothanin
white persons. What is more, the likelihood in

these cases that ECG findings of LVH would be
encountered was substantially greater for Negro
men than white men and greater for Negrowomen
than white women. There was also a greater
likelihood in the Negro population thata diagnosis
of HHD would be supported by concurrent ECGand
X-~ray findings. The prevalence of HHD in the white
and Negro populations was as follows:

White Negro

Number in thousands

Definite~m=~ecean- - 8,057 2,372
Borderline~~ee~ecn- - 4,019 689
Percent
Definiteerececcmna=- - 8.2 20.8
Borderline-wece=—e= 4,1 6.0

OTHER DEMOGRAPHIC VARIABLES

In the discussions that follow, the population is
classified in a variety of ways; by family income,
education, etc.; and the prevalence of definite
hypertension or definite HHD in different groups
is compared. If the population is classified by in-
come, for example, the prevalence of definite
hypertension in different income groups is exam-
ined to determine whether prevalence varies from
one group to another. These data are summarized
in tables 5-8.

In evaluating these findings allowance mustbe
made for the fact that there are differences from
one group to another in the distribution of people
by age, race, and sex, and that the prevalence of
definite hypertension or definite HHD varies by
age, race, and sex. Because the sampling varia-
bility of age-race-sex-specific values for each
group is usually very large, a summary compari-
son was thought preferable to the presentation of
prevalence rates specific by age. For this reason,
the actual prevalence rate for each race-sex
group is compared with an expected rate. The
expected value is obtained by weighting age-
specific rates for the total United States by the
age distribution for the race-sex group. The
obvious meaning can be attached to differences



between actual and expected rates, with the
understanding that differences may arise by
chance. A positive difference, for example, indi-
cates that the prevalence rate for the group is
higher than expected. In general, where there isno
statistically significant difference between the
actual and expected values for a group, differences
for individual age-race-sex groups exhibit only

random fluctuations. )
Definite hypertension is considered in this

part of the discussion but the observations
generally carry over to definite hypertensive
heart disease. Disagreements between differen-
tials for these two disease categories are suffi-
ciently uncommon to be attributable to random
variation, although, of course, this may not
always be true. In general, differentials are
weaker for definite HHD than for definite hyper-
tension.

Residence

Regional differences in hypertension rates
(table 9) are both large and consistent for the
white population. For all age groups the rates for
white men and white women are higher than
expected in the Northeast and lower than expected
in the West. The Negro population, however,
presents a different picture, as the rates for
Negro adults are apparently lower than expected in

the Northeast. This is the only significant regional
pattern in the Negro rates. The effectisa greatly
narrowed gap between white and Négro prevalence
in the Northeast.

In terms of residence classifications, on the
basis of population density (tables 10-12), there
are only small differentials evident for the white
population. These seem generally to be indis-
tinguishable from random variation. However
for white men but not for women there is a
suggestive variation by population-size group,
rates apparently increasing with population size.

There are anumber of residence differentials
evident for Negro men. In rural areas they have
higher than expected rates, This is more marked
in rural-nonfarm areas than farm areas but is
evident in both. In urban areas and especially
in standard metropolitan statistical areas, on the
other hand, the rates for Negro men are lower
than expected (fig. 3).

Income and Education

In the white population there is no clear
pattern of prevalence associated with family
income (table 13). There does appear tobea trend
toward a lower prevalence of hypertension with
greater education, however, which is especially
evident for white women (table 14).

Populuﬁon-sizei;roup

EXCESS RATES PER 100 ADULTS
2.0 40 6.0 8.0 10.0 12.0 14.0 16.0

4.0 2.0 ~-0.0+
[ I

T S >
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%

Other urbon areas ...
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Rural areas

Figure 3. Excess of actual

over expected prevalence of definite hypertension

in Negro men, by popula-

tion-size group.



In the Negro population family incomes above
$7,000 and educational attainment beyond high
school are relatively uncommon. Below these
levels there appear to be clear differentials,
with higher than expected prevalences both for men
and women with family incomes of less than
$2,000 or with less than 5 years of schooling. To
some degree, these findings mustbe related to the
regional differentials noted for Negroes, but the
HES sample size is really too small todisentangle
the various factors.

Marital Status

In the white population, divorced men and
divorced women have apparently lower than
expected rates of hypertension. Otherwise the
actual prevalence rates by marital status are
essentially the same as the expected rates (table
15). It cannot be said that no other marital
status differences exist, but those that do exist
are either small or occur in those categories
which exhibit too great a variance for the differ-
ence to be deemed statistically significant.

Usual Activity Status

The actual prevalence rates by usual activity
status are essentially the same as the expected
rates (table 16). Only for working Negro malesis
there an apparent difference between the actual
and expected rate, the actual rate being less than
expected. Whatever other usual activity differ-
ences exist are either small or occur in categories
exhibiting too great a variance to be deemed
statistically significant.

Occupation and Industry

White farmers and farm managers, or, in
terms of industry, white men employed in agri-
culture have a lower than expected prevalence
of hypertension, while white laborershave ahigher
than expected prevalence (tables 17 and 18).
Negro clerical and sales workers have a lower
prevalence than expected, though this is statisti-
cally significant only for Negrowomen, and Negro
farmers and farm managers also have lower than
expected prevalence rates. Paradoxically, Negro
men in agricultural industries, as a whole, havea

higher than expected prevalence. Professional
persons generally have a lower than expected
prevalence regardless of race or sex.

There are a number of other differentials
suggested by the data but they are of less relia-
bility.

DISCUSSION

Despite the large number of published studies
on hypertension, usable data on demographic
variables other than age, race, and sex are
surprisingly sparse. There is considerable infor-
mation from mortality statistics, but it would be
hazardous to compare HES findings (which refer
largely to mild manifestations of hypertension and
hypertensive heart disease) with mortality data.
Age, race, and sex differentials inblood pressure
have been discussed in previous reports.? 4

Two studies are of special interest because of
the evidence they give that blood pressures in
Negroes have been modified by changes inmilieu.
A. G. Shaper has reported that Samburuwarriors
serving in the army in Kenya had higher blood
pressures than their tribal counterparts and that
this elevation increased with length of servicell
He attributes the change in blood pressure to a
change in diet. In a study by Miall et al., urban
Jamaicans were found to have lower blood pres-
sures than rural Jamaicans!? These indications
are in accord with the HES findings that the prev-
alence of hypertension among U.S. Negroes
varies from one group to another.

In the Framingham Study, T. R. Dawber and
his associates have noted that in the age group
50-59 years blood pressures were lower for per-
sons with more education than inthe remainder of
this age group.!! This is in accord with the HES
findings. In a study of men 40-59 years employed
by a Chicago Utility Company, J. Stamler found
that the prevalence of hypertension varied with
occupation, with the highest prevalence in semi-
skilled, unskilled, and service workers, and the
lowest in professionals, executives, managers,
and supervisors.!! HES data are not inconsistent
with these two findings. A study made of men
working for the General Electric Company in
Birmingham, England, found lower blood pres-
sures among men engaged in sedentary work than
in moderate to heavy work!® This was also noted



in the Chicago study. On the other hand, the
Framingham Study found no relationship between
the level of physical activity and blood pressure
levell! The HES findings in that respect are am-
bivalent: white farmers had a lower than expected
hypertension prevalence while the prevalence for
white laborers was higher than expected.

In the reports of the blood pressure findings
of the HES, data were presented which indicated
that the blood pressures for the American popu-
lation were comparable with those reported for a
variety of other populations. This was true not
only of the general level of prevalence but also
for age and sex differentials. It was also noted
that other studies have found Negroes to have
higher blood pressures than white persons, and
that the HES findings indicate that the racial
differential in the prevalence of high blood
pressures is greater than would be expected from
racial differences in mean blood pressures.

The present report adds the information that
Negro-white differentials appeared to vary in
different milieus. For example, the prevalence of
definite hypertension in the two races was much
closer in the Northeast than in the Southor West.
It was closer in giant metropolitan areas than
rural areas, and closer at incomes over $2,000
than at incomes less than $2,000. These are not,
of course, entirely independent variables and the
sample-gize of the HES is too small to separate
them statistically, but there are clear indicators
in the data that hypertension in Negroes (and
especially for Negro men) is related to environ-
ment.

Among persons living in giant metropolitan
areas with family incomes of $2,000 or more, the
following race differentials are evident in the
prevalence of definite hypertension:

White  Negro
METlm = mm e 1.6 13.7
Women -—--—=—=c—ecaeooo 8.3 21.8

(These rates for white persons are adjusted tothe
age distribution of the parallel Negro group.) In
this population there is only a trivial difference
in the prevalence of definite hypertension for
white and Negro men but the race differential for

women is, if anything, greater than that found in
the population as a whole. In a contrasting popu-
lation group, composed of the rural Southern
population with incomes less than $2,000, com-
parable figures are:

White  Negvo
Menweecam e e 15.4 31.5
WOImMEN »wmemmme e e e e e 19.5 36.7

The nature of this relationship is another
question, however. The Northeast and the big
cities, for example, have been the terminals of
heavy migration from rural areas and from the
South. Are persons with hypertension less likely
to migrate than persons without hypertension?
If so, would the selective factor be weaker for
white persons than for Negroes? A similar ques-
tion might be asked with respect to occupation
or industry groups: what are the selective factors
involved and how do they differ by race? Because
of the relatively benign character of hypertension
found in a general population it might be assumed
that selection would play a relatively minor role,
but this is not known at present.

Similar considerations apply to the other
demographic differentials noted. At this point
these must be treated as indicative, bothas to the
facts and their interpretation.

SUMMARY

Hypertension was the most commonly encoun-
tered specific form of chronic disease found by the
HES. Some 17.0 million persons were estimated
to have definite hypertension.

Men were more likely to have definite hyper-
tension than women in age groups under 50 years,
whereas at older ages the relationship was
reversed (table 19). This corresponds to the
crossover point in mean blood pressures.

At every age covered by the HES the prev-
alence of definite hypertension was roughly
twice as great in the Negro population as the
white, This racial difference in the prevalence of
hypertension was associated with a difference in
mean blood pressures but was larger than would
be suggested on the basis of mean differences
alone.



Hypertensive heart disease was the most
commonly encountered specific form of heart
disease in American adults. Some 10.5 million
persons had definite HHD.

As with hypertension the prevalence of HHD
rose sharply with age. The rate of rise with
age was steeper for definite HHD than for definite
hypertension, thus indicating that as age in-
creased the likelihood that a person with hyper-
tension would have heart disease also increased.

The sex crossover point was slightly higher
at age 55 (table 20) and the race differentials
greater for definite HHD than for definite hyper-
tension. The likelihood of finding HHD associated
with definite hypertension was greater for women
than for men and for Negro than for white persons.

Various other demographic variations were
noted. In general, these differentials were similar
but somewhat weaker for definite HHD than for
definite hypertension.

Rates for hypertension and HHD were higher
than expected in the Northeast and lower than
expected in the West for white adults. For Negro
adults they were lower than expected in the North-
east. Residential differentials were especially

evident for Negro men. In rural areas they had
higher than expected rates, and in urban areas,
especially in standard metropolitan statistical
areas, the rates for Negro men were lower than
expected.

There was no clear pattern of prevalence
associated with family income, but there was an
apparent trend to a lower prevalence withgreater
education, particularly for white women. Also
Negro men and women with family incomes of
less than $2,000 or with less than 5 years of
schooling exhibited higher than expected prev-
alence.

Divorced white men and women had apparently
lower than expected prevalence.

Negro males who were working also had
apparently lower than expected rates,

White farmers and farm managers had lower
than expected prevalence, while white laborers had
higher than expected prevalence. Negro clerical
and sales workers and farmers and farm managers
had lower than expected prevalence. Professional
persons generally had a lower than expected
prevalence regardless of race or sex.
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Table 1. Prevalence of definite and borderline hypertension in men and women, by age:
United States, 1960-62
Hypertension
Age Definite Borderline
Both Both
sexes Men Women sexes Men Women
Number of adults in specified group in thousands
Total, 18-79 years==-e-==w-~-=- 17,008 7,462 9,547 16,182 9,076 7,106
18-24 years=-------cscmmmcmecmea—— 219 121 98 894 779 116
25-34 years=----mmemeemecem e 840 489 352 1,592 1,228 364
35-44 years=---ermmmmemmcemece———— 2,578 1,535 1,044 2,720 1,615 1,106
45-54 years=--c-e-cemmcncm e ———— 3,754 1,833 1,921 3,393 1,777 1,616
55-64 years-e=--sme-cemmcccanemcna——— 4,207 1,674 2,532 4,054 2,064 1,990
65-74 years-~-----emcmemmcmcmeaaa—— 4,297 1,347 2,949 2,739 1,233 1,507
75-79 year§e---c-cmemmeme e 1,114 463 651 789 381 408
Percent of specified group
Total, 18-79 years-e-=-wecem-- 15.3 4.1 16.4 14.6 17.2 12,2
18-24 years~----mcmsmemmacceoconma- 1.4 1.7 1.2 5.7 10.9 1.4
25-34 yearse-----e--memmcmmee e 3.9 4.8 3.1 7.4 11.9 3.2
35-44 years=—-w--mememcccccmc—ne——- 10.9 13.5 8.5 11.5 14,2 9.0
45-54 yearsS-w—-mmmmcemm e smcem———— 18.2 18.3 18.2 16.5 17.7 15.3
55-64 yearS=-~-m-—mecccrocmoecaee—— 26.9 22.3 31.2 25.9 27.5 24,5
65-74 years-—----cormeemmceceeie e 38.5 27.1 47.6 24.5 24.8 24.3
75-79 yedrs=---=smmmuccmmcce———n——— 38.8 32.4 45,1 27.5 26.7 28.3
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Table 2. Prevalence rates of definite and borderlinevhypertension for white and Negro adults, by
age and sex: United States, 1960-62

Men Women
Hypertension and age
White Negro White Negro
Definite Percent of specified group
Total, 18-79 years~--c--rmemccmmcmcmcmacaa 12.8 26.7 15.3 26.6
18-24 year§=m--~—m o n e e e 1.7 1.9 0.9 3.4
25-34 yearsme--emmm e e e ee 3.6 12,5 2.3 8.6
35~44 years----s--cmc e 11.8 26.5 6.2 25.7
45-54 yearsm---mem oo e 16.5 30.9 15.5 41.3
55-64 years=m - amm oo 20,2 44,6 30.6 37.9
65-74 years==-cs-momc o 25.0 52,7 46,6 64,1
75-79 years-=-eemecmm o 30.3 59.8 44,1 69.5
Borderline
Total, 18-79 years=----c-mcoccaccmmceccncan 17.7 14.9 12,3 11.2
18-24 years=m—---mo e e me 11.6 7.3 1.6 -
25-34 years—~---m-—-emcecmmcm e 11,7 15,4 3.4 1.6
35-44 years=~m-mmmcm e e e 14.9 10.4 8.3 12.3
45-54 years-=~==--=mcncmcec e m—— 17.3 23.1 15.4 14.6
55-64 years=s-—-mm e o e 28.4 21,7 24,4 27.1
65-74 Years=ee- o e m e 26.6 2.6 24,8 20.8
75-79 years=~--cmmccar e 27.1 21.4 27.3 30.5
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Table 3. Prevalence of definite and suspect hypertensive heart disease in men and women, by age:
United States, 1960-62
Hypertensive heart disease
Age Definite Suspect
Both Both
sexes Men Women sexes Men Women
Number of adults in specified group in thousands
Total, 18-79 years-----w=c=== 10,499 4,050 6,449 4,759 2,716 2,043
18-24 years—-----e-mmeemmmee e eeam 44 28 15 106 106 -
25-34 years==-=---c-m-cmcmsemmee e 280 147 134 247 175 72
35-44 yearg--m=m--vemmcmcmcm e 1,103 587 516 617 481 136
45-54 yeargm--m--em-m-mcmcemcecmem—— 1,969 971 998 906 502 405
55-64 yearg=-==rmm-mmmacccccmmcanoaa- 2,805 1,025 1,780 1,319 589 730
65-74 years-=mem-emecccnemnm—e e 3,384 941 2,443 1,160 635 525
75-79 years-=-==-=smmummcmmmenemnan—— 913 351 562 405 230 175
Percent of specified group
Total, 18-79 yearg-==-—ww-=m- 9.5 7.7 11.1 4,3 5.1 3.5
18-24 years=---=c--mceeceomncnaneana 0.3 0.4 0.2 0.7 1.5 -
25-34 years-e=--—--—mmmmmm—e e 1.3 1.4 1.2 1.1 1.7 0.6
35-44 years--=c-v-e-mccmccccmmec o= 4.7 5.2 4,2 2,6 4,2 1.1
45-54 years-=-m--m-mcemccccnncconnanno 9.6 9.7 9.5 b.b 5.0 3.8
55-64 yearSmem=-mmmmmcmceeceme—ean 17.9 13.6 21.9 8.4 7.8 9.0
65-74 years===ms--m—ccmmece e 30.3 18.9 39.5 10.4 12.8 8.5
75-79 years---~~--m-mcmmemma e 31.8 24.6 39.0 14.1 16.1 12.1
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Table 4.

adults, by age and sex:

United States, 1960-~62

Prevalence rates of definite and suspect hypertensive heart disease for white and Negro

Men Women
Hypertensive heart disease and age
White Negro White Negro
Definite Percent of specified group
Total, 18-79 years----=recmcremccarcccna~— 6.5 19.1 9.8 22,2
18-24 yearg-m=~m-mmmree e o e m e m—— 0.2 L9 - 1.6
25-34 years=--=cw-cmmccmm e mcecccnncaeeene 1.1 5.2, 0.7 4,7
35-44 yearS=--~cmmmemme e 4.0 15,2 2.7 14,0
45-54 yearg----ommmcmmm e e 7.7 24,4 6.8 31.5
55-64 yearS==mc-mmm e m 11.7 33.1 19.5 46,4
65-74 year§m-mcm s m s 16.3 50.2 37.5 66,4
75-79 years=---emcccmmme e mmeeam— 24.0 32.3 37.1 69.5
Suspect
Total, 18-79 years-~-=--cwecccacccnncnuncn 5.0 7.6 3.3 4.7
18-24 years-me=--s-mcscmcamcm e ndca s ncacean 1.5 1.5 - -
25-34 Years---==~--mm--ees— e memmemcememm——as 1.2 7.3 0.7 -
35-44 years=----s-mcommm e ac e 4.0 6.2 0.8 3.6
4554 yearg=e=-c-vmmcommcmmm e e 4.3 10.5 3.4 5.9
55-64 JearsSme=c--cmmomemcc e enm v ecaomm- 7.3 13,8 8.5 15.0
65~74 years-------me-mmme e emeecnomcnc e — o 13.8 - 8.4 10.3
75~79 yearsm~--cmesocmmm e mcm e maa 15.7 21.4 10.7 14,2
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Table 5.

Prevalence rates of definite hypertension
adults, by specified residence categories and sex:

and definite hypertensive heart disease in
United States, 1960-62

Residence categories

Definite hypertension

Definite hypertensive

heart disease

Both Both
sexes Men Women sexes Men Women
Region Percent of specified group
Northeast---ww-rmmecm e crce e e 17.1 15.8 18.2 10.0 8.0 11.8
Southe-smmemem e e 16.0 15.7 16.3 10.8 8.7 12.5
Y- e LT L 12,9 11.4 4.4 7.8 6.7 9.0
Population~size group
Glant metropolitan areas----------- 15.8 4.4 17.1 9.6 6.9 i2.0
Other very large
metropolitan areaS-----=--=c----c- 15.5 13.9 16.8 8.7 6.8 10.2
Other standard metropolitan
statistical areas-------cc—cnemo-- 14.1 12,4 15.6 8.8 6.5 10.9
Other urban areas--------mecceeac-- 13.4 13.3 13.5 8.4 7.6 9.2
Rural areasS-----=---eeecmmacoomcaa 17.7 16.8 18.6 11.6 10.7 12.5
Place description
SMSA—in central city--=---=--ee~~-- 15.6 14,0 16.9 10.4 7.9 12.4
SMSA=—outside central city--------- 15.0 13.2 16.6 8.0 5.9 10.1
Urban, not SMSA---=-=w-c-cmccomcauc 13.4 14.0 12.9 8.2 7.9 8.4
Rural, farme-----c-cocccnccacancna- 16,7 15.5 18.3 12.1 11.9 12.4
Rural, nonfarm---w--ccmemcacccamnan 16.8 16.0 17.5 10.6 9.0 1z,2
Place
Urban=====mm=-emee e c e c e m e n— 15.4 14.3 16.3 9.5 7.8 11.0
Rural--=emememcec e me e me e 15.2 13.9 16.5 9.3 7.5 11.2
NOTE: See tables 9-12 for effect of age and racial differences among these various groups.
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Table 6. Prevalence

rates of definite hypertension
adults, by family income, education, and sex:

United States, 1960-62

and definite hypertensive heart disease in

Income and education

Definite hypertension

Definite hypertensive

heart disease

Both Both
sexes Men Women sexes Men Women
Income Percent of specified group
Under $2,000=~---c-cecmcmmccmmaaannn 26,2 20.5 30.4 19.7 14.5 23.5
$2,000-83,999~---cccmcmmmcomm e 16.4 15.4 17.3 9.8 7.7 11.4
$4,000-56,999=-c-momcmcam e ccacenn 11.8 12.8 10.7 6.7 6.6 6.8
$7,000-89,999%-ccmcmcmmmc e = 11.2 10.4 12,0 4.3 3.2 5.4
$10,000+-~-—=cmmomcmme e e 11.8 11.8 11.8 7.9 7.9 8.0
Unknown===c-=wemmmmmcc e m e e e - 18.7 17.9 19.4 11.9 9.4 13.8
Education

Under 5 years------=--omammeacccnan 32.7 29.6 35.7 25.3 20.7 29.6
5=8 years=---—-memcmm e —am 22.5 17.8 27.1 14.5 10.2 18.8
9-12 years==--mmemmmmeemec— .- 11.1 11,3 10.9 6.0 5.3 6.5
13+ years--=--cemmmmem e 9.6 9.5 2.6 5.4 4.7 6,1

NOTE: See tables 13 and 14 for effectof age and racial differences among these various groups.

Table 7. Prevalence rates of definite hypertension and definite hypertensive heart disease in
adults, by marital status and sex: United States, 1960-62
Definite hypertension Defiﬁzgsthzgzzgzzsive
Marital status
Both Both
sexes Men Women sexes Men Women
Percent of specified group

Married~--=--c-cmcmmee i cnne 14,2 14.2 14,1 8.2 7.5 8.9
Widowed=ro-mcmmm oo e eee 35.7 30.7 36.7 27.9 19.7 29.4
Divorced=--=--cememmecem e 14.6 16.3 13.5 10.7 13.2 2.1
Separated===e---ecommececamanao e 22,4 27.5 18.4 11.3 7.7 14.3
Never married---------—c-cmomcmcea- 8.7 8.6 8.9 5.1 5.4 4.8

NOTE:

See table 15 for effect of age and racial differences among these various groups.



Table 8. Prevalence rates of definite hypertension and definite hypertensive heart disease in
adults, by usual activity status, occupation, industry, and sex: United States, 1960-62
Definite Definite hyperten-
hypertension sive heart disease
Usual activity status, occupation, and industry
Both Both
sexes Men Women sexes Men | Women
Usual activity status Pexrcent of specified group
Usually working-==----eccmmemm oo o o 12.9 13.0 12.8 6.7 6.6 7.1
Keeping house-==--=mre oo e e e 18.4 *| 18.4) 13.3 * 13.2
Retired-re-momem oo o e e e el 27.3 25.8 *1 18.5 17.1 *
Other or UNKNOWR==r === -— = e 10.8 12.3 8.2 6.2 7.1 4.5
Occupation
Professional, technical, and managerial------ce---mn 9.8 10.1 9.3 5.5 6.0 4.3
Farmers and farm managers--=-----=c-cammcmmccmmcaa—- 12.3 12.8 * 7.9 8.1 *
Clerical and sales workers=-----cocmmacccccacceccca- 11.6 14,7 9.6 4.3 4.4 4.2
Craftsmen, foremen, and kindred workers-------ecaen-- 10.7 10.5 * 4.8 5.0 *
Operative and kindred workers=------a-----ccmmcao—o 12.4 12.6( 11.9 5.5 5.8 5.0
Private household and service workers--------ccce--o- 18.6 19.2| 18.3 13.9 13.8 13.9
Farm and other laborers (except mine)------—mrmecau- 19.4 19.9 * 11,2 11.0 *
Industry

Agriculture, forestry, and fisheries-------c--cacuua 15.7 15.0 19.2 11.0 10.0 15.9
Mining and construction-~----eemccmccccmrcccica-- 16.8 17.0 * 8.9 9.3 *
Manufacturing=—-=- == oo oo e 11.1 11.2| 10.9 5.1 5.7 3.4

Transportation, communication, and other public
utilities=rmemmwom e e 11.4 11,3 * 5.1 5.6 *
Wholesale and retail trade--------cccmcocmcmcncacaao 12.6 13.1] 12,0 5.9 5.8 6.0
Finance, insurance, and real estate--------ceccceca-- 14.0 11,9/ 16.8 5.1 2.9 7.9
Service and miscellaneous-==---c--co-ccemmcmaamcaan 12.9 13.7| 12.4 8.4 7.8 8.8
Government=——— === e e 9.8 10.9 * 5.0 4.9 *

NOTE: See tables 16-18 for effect of age and racial differences among the various groups.
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Table 9.

Actual and expected prevalence rates of definite hypertension and definite hypertensive

heart disease in adults, by race, geographic region, and sex: United States, 1960-62

Men Women
Race and region
Actual Expected | Difference Actual Expected | Difference
DEFINITE HYPERTENSION

White Percent of specified group
Northeast~-~-~w-mewcucua= 15.5 12,7 2.8 18.0 15.6 2,4
South=-=-=-recemcecmcna= 12,7 12,2 0.5 12.9 14.1 -1.3
WesSt=———=mcrcomccmcceaae 10.1 13.2 =3.1 14.3 16.0 C=1.7

Negro
Northeast------=c-r-cna= 21.1 26.0 =4.9 21.6 25.3 -3.7
South=-==cccmcmnecncnaas 27.4 27.2 0.2 30.3 28.1 2.2
WesSt=rmmmcmsccmmcmm e 30.8 26.4 4.5 22,5 23.8 -1.3

DEFINITE HYPERTENSIVE ‘
HEART DISEASE

White
Northeast-m-=--ooeccccmax 7.7 6.4 1.3 11.6 10.2 1.4
South=-===-ceaacecccnn- 5.5 6.0 -0.5 9.1 8.8 0.3
WeSt=-e-vmcmmncae e 5.9 6.2 -1.,0 8.5 10.2 -1.7

Negro
Northeast-=-~==-=-creca-- 13.8 18.4 -4.6 14.8 20.1 -5.3
South=-m==scrmmcccmma 21.1 19.6 1.5 26.6 24.0 2.6
WesStmrommmmme e e 19.6 18.6 1.0 19.2 19.6 -0.4
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Table 10. Actual and expected prevalence

rates of definite hypertension and definite hyperten-

sive heart disease in adults, by race, population-size group, and sex: United States, 1960-62

Men Women
Race and population-size group
Actual | Expected | Difference | Actual| Expected | Difference
DEFINITE HYPERTENSION
White Percent of specified group
Giant metropolitan areas~------------ 14.4 13.3 1.1 16.6 16.2 0.4
Other very large metropolitan areas-- 13.4 12.7 0.8 16.2 15.0 1.2
Other standard metropolitan statis-
tical areas=---------c—cccccmcmaa—n 11.7 12,1 -0.4 14,3 14.7 -0.3
Other urban areas~--------cccmeemo—-- 11.4 12,2 -0.8 12.0 13.9 -1.9
Rural areas=--=---e-c-cccmccamacmoao= 12.8 13.5 -0.7 17.5 16.8 0.7
Negro
Giant metropolitan areas--------—---- 15.7 23.7 -8.0 23.0 23.9 -0.9
Other very large metropolitan areas-- 18.4 23.7 -5.2 23.1 26.7 -3.7
Other standard metropolitan statis-
tical areas-----------—cmmmmcoaeee 21.5 29,1 ~-7.6 32.9 28.8 4.1
Other urban areas--------—-————-——c- 26.7 28.4 -1.7 24,0 26.2 -2,2
Rural areas=--=------—ccccmmmmmcman 41.6 27.5 14,1 30.9 28.4 2.5
DEFINITE 4
HYPERTENSIVE HEART DISEASE
White
Giant metropolitan areas------------- 7.0 6.9 0.1 11.4 10.5 0.9
Other very large metropolitan areas-- 5.9 6.4 -0.5 9.4 9.4 0.0
Other standard metropolitan statis-
tical areas=-------—ccmcccaocmcanoao 5.9 6.0 -0.1 9.4 9.3 0.1
Other urban areas----~-=-ccecoueou-m 5.4 6.1 -0.7 7.1 8.7 -1.6
Rural areas=----------cescmccmooao— 8.2 7.1 1.1 11.2 11.0 0.2
Negro
Giant metropolitan areas-------e-w-w- 7.3 16.1 -8.8 17.4 18.0 -0.6
Other very large metropolitan areas-- 15.9 17.0 -1.1 17.4 22.1 =4.7
Other standard metropolitan statis-
tical areas=----------mmmmcmeceaooe 16.6 20.4 -3.8 31.2 25.5 5.7
Other urban areas=-------c-ccceooaoe- 22.5 20.6 1.9 23.2 22,0 1.2
Rural areas----===--rcccmmcmamccnaao 28.1 20.1 8.0 23.3 24,6 -1.3
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Table 1l. Actual and expected prevalence rates of definite hypertension and definite hypertensive
heart disease in adults, by race, place description, and sex: United States, 1960-62

Men Women
Race and place description
Actual | Expected| Difference| Actual| Expected | Difference
DEFINITE HYPERTENSION
White Percent of specified group

SMSA—in central city--==---=-=wea-- 13.2 13.3 -0.2 15.5 16.5 -1.0
SMSA—outside central city~--~--~---- 13.2 12,2 1,0 16.2 14.3 1.9
Urban, not SMSA~---------ercmnummmaa= 12.0 11.8 0.2 11.8 14,3 -2.5
Rural, farm-------cco-cmmamccmacan 13.4 15.4 ~-2.0 18.8 16.6 2.2
Rural, nonfarm--------ccccmacmccnnmn 11.6 13.1 -1.5 15.7 15.9 -0.2

Negro
SMSA—in central city---=--wcm-meeman 18,9 26,1 -7.3 24,7 26.1 -1.4
SMSA—outside central city--------=-- 13.6 22.2 -8.6 32.6 25.8 6.7
Urban, not SMSA~-------cmcommcnccnmn= 34.6 30.1 4,6 23.0 25.6 -2.7
Rural, farme---=-emececommccmme e 31l.4 25.2 6.2 22,7 23.8 -1.1
Rural, nonfarme=---------cceoccmuncann 41.3 28.5 12.7 34.9 31.1 3.8

DEFINITE
HYPERTENSIVE HEART DISEASE

White
SMSA~—in central city~-=-=----s-u--m- 7.1 7.1 0.0 10.9 10.8 0.1
SMSA—outside central city--------=-- 5.7 5.9 -0.2 9.5 9.0 0.5
Urban, not SMSA---=-c-mcmracmcceme 6.3 5.7 0.6 6.7 8.9 -2.2
Rural, farm--------c-—ccaecemeue—= 10.6 8.3 2.3 13.3 10.4 2,9
Rural, nonfarm==-----ccemcmenccnacan 5.8 6.9 -1.1 10.4 10.5 -0.1

Negro
SMSA—-in central cityr~--c-r-cenmaao- 13.0 18.4 -5.4 21.2 21.5 -0.3
SMSA—outside central city-----===--= 10.7 14.4 =3.7 27.2 18.7 8.5
Urban, not SMSA-------cccmmcccmcanmen 25.2 22,2 3.0 22,6 22.5 0.1
Rural, farm------c-coemcoccemamcaaan 24,5 17.5 7.0 13.5 19.7 -6.2
Rural, nonfarm---------cc-ccmmccen- 28.8 21.4 7.4 27.0 27.2 -0.2
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Table 12. Actual and expected prevalence rates of definite hypertensioan and definite hypertensive
heart disease in adults, by race, residence, and sex: United States, 1960-62

Men Women
Race and residence -
Actual | Expected | Difference | Actual | Expected | Difference
DEFINITE HYPERTENSION

White Percent of specified group
Urban===<-===cmsemmncccncaranccm=n=c= 13.5 12.8 0.7 15.3 15.7 U,
Rurale------merer e m e e e 11.4 12.8 ~-1.4 15.3 14.5 0.8

Negro
Urban=---=-=--mcscncronc e re e am e 21.1 26.4 -5.3 24.8 26.1 -1.2
RuUralescecommmrc e e e e e e 37.4 27.2 10.2 31.1 28.0 3.1

DEFINITE

HYPERTENSIVE HEART DISEASE

White
Urban~-====mr-ecrcmmc e mcmec e ee 7.0 6.5 0.5 9.7 10.1 =0.4
Rurale=--eecemccmem e e e mcc re e 5.6 6.5 -0.9 10.1 9.1 1.0

Negro
Urban-rme---me e s e 15.3 18.6 -3.3 22,1 21.5 0.6
RUrgles--ccome e m e c e e e e 26.3 19.9 6.4 22.5 23.9 ~-1.4
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Table 13. Actual and expected prevalence rates of definite hypertension and definite hypertensive
heart disease in adults, by race, family income, and sex: United States, 1960-62

Men Women
Race and family income
Actual | Expected| Difference| Actual| Expected| Difference
DEFINITE HYPERTENSION
White Percent of specified group

Under $2,000------meccmmcecmcmc e 16.7 18,3 -1.6 30.3 25,5 4.9
$2,000-583,999 e mmmmm e 13.91 13.5 0.4 16.3 17.0 -0.7
$4,000~56,999 e cccmc e 12,2 11.2 1.0 10.3 11.5 -1.2
$7,000-89,999 -~ mmmmam e 10.6 1.1 -0.5 11.5 12,1 -0,7
$10,0004--——-mcmmm e 11.6 13.2 -1.6 11.9 13,5 -1.6
Unknowne-------scmcmrec e e e 14,6 13.2 1.4 20.1 18.4 1.7

Negro
Under $2,000-~-c-—ceomcrmcmmcacna- 37.1 29.8 7.3 34.8 30.5 4,3
$2,000~83,999~-—mmmemmmemc e e 21.6 26.9 =5.4 24,7 22.9 1.9
$4,000-86,999 -~ mmmcmmmc e 20.3 23.7 3.4 19.1 25,0 -6,0
$7,000-89,999--cmm e mc e 5.4 19.2 ~-13.8 22,1 22.5 -0.4
$10,0004c==~cmmcomcram e ees 26,6 20,0 6.5 - 5.6 -5,6
Unknownesee e cccmrmcmccca e 35.3 28.3 7.0 16.6 28.0 -11.4

DEFINITE
HYPERTENSIVE HEART DISEASE

White
Under $2,000---crecccnecme e cmmae 10.9 11.4 -0.5 22.5 18.7 3.8
$2,000-83,999 - mrmmmc e 6.7 7.5 -0.8 10.7 11,0 -0.3
$4,000-56,999«~cmmommcac e e 6.0 5.3 0.7 650 6.7 -0.7
$7,000-89,999 e mmrmceme e e 3.2 5.0 -1.8 5.1 7.2 -2.1
$10,0004--emmeccm e i e e 7.7 6.3 1.4 8.1 8,0 0.1
Unknown---=ceemcemcre e cme 7.4 6.9 0.5 13.0 12,0 1.0

Negro
Under $2,000--ccmcmemcecmmcamcmcccncan 30.1 21,9 8.2 29,7 27.0 2.7
$2,000-83,999~ccmemmmmmc e e 12.4 19.0 -6.6 15.6 16.8 -1.2
$4,000-86,999 - cmemmcccmccmm e 13,8 16,0 -2.,2 20,5 19.7 0.8
$7,000+89,999 e e eem 5.4 12.3 -6,9 10.8 17.2 -6.4
$10,0004~mmmmmeemmccc e e 26,6 14,7 11.9 - 2,9 -2.9
Unknowne--ececamemrmca e e cm e c e 22,5 21.6 0.9 20.5 24,8 4,3
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Table 14. Actual and expected prevalence rates of definite hypertension and definite hypertensive

heart disease in adults, by race, education, and sex: United States, 1960-62

Men Women
Race® and education
Actual | Expected | Difference} Actual | Expected Difference
DEFINITE HYPERTENSION
White Percent of specified group
Under 5 yearS-—m--cememcecemcrecmrccacan-" 26.9 19.6 7.3 36.5 28.2 8.3
5-8 years-c--mcmemmcmcmmnccnr o 16.1 16.9 -0.7 26.4 23.0 3.4
9-12 yearsS~e-mecmeemmccmncecccecncaen 10.7 10.5 0.1 10.3 il.4 -1.1
134 years~ecmmcmcecmccccmrmcmn e mc——e 9.3 10.3 -0.9 9.5 12.7 -3.3
Negro
Under 5 years-~e-mceeccmccmrrcnnnana- 42,9 37.7 5.2 46.3 41.4 4.9
5-8 years----memmcemmee e neam 27.8 29.9 -2.1 33.3 34.3 ~-1.0
9-12 yearS-vmmcmeccmecmccrrcee—nn———— 18.3 18.4 -0.1 17.1 17.1 0.0
13+ yearSeeeemeemmcascccmanoiacncaaaaa 15.5 22,5 -7.0 14.9 20.2 -5.3
DEFINITE
HYPERTENSIVE HEART DISEASE
White
Under 5 yearSemveusecacccmarenccmmm== 16.3 11,9 4.4 25.7 20.7 5.0
5-8 years-s--cemmcemaccncmccccccacaaan 8.7 9.5 -0.8 17.5 15.8 1.7
9-12 years-—-==---eemmmmccecccmccmea— 4.9 4.8 0.1 6.1 6.8 -0.7
13+ years-sec-mecccomcmcnrerrecccana—n 4,7 4,8 -0.1 6.4 7.7 -1.3
Negro
Under 5 yearS-ecemeeememcccocamoncean 36.2 29,0 7.2 49.8 38.7 11.1
5-8 years~c-rcecmcmmcrmceneccn e —a——— 20.3 21.5 -1.2 26.8 29.1 -2,3
9-12 years-----m-recmmm e 10.2 12.1 -1.9 11.5 11.5 0.0
13+ years---mmecceccmccccnccmaeme e 8.7 15.9 -7.2 3.2 14.3 -11.1
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Table 15. Actual and expected prevalence rates of definite hypertension and definite hypertensive
heart disease in adults, by race, marital status, and sex: United States, 1960-62

Men Women
Race and marital status
Actual | Expected| Difference | Actual | Expected| Difference
DEFINITE HYPERTENSION
White Percent of specified group

Marriede--cemmoccmmcmc e 13.0 13.4 -0.4 13.0 13.1 -0.1
Widowed=mcmoomemcmmcmccccccccccnan 25.4 24,2 1,2 35.8 35.9 -0.1
Divorced-eesoce o e e e 10.6 15.0 4.3 12.1 17.2 -5.1
Separated--e-ecececccecccaccc e 22.6 13.1 9,5 19.0 12.4 6.7
Never marriedeecc-cccmcccmacccccannas 9.1 6.9 2.2 8.9 7.5 1.4

Negro
Married--eecemmccmce e e e 28.1 29,2 1.2 27.5 25.5 2.1
Widowed=m-comm oo e e 63.6 44,5 19,2 46,4 47.5 -1,2
Divorcedes-emommmom e e e e e e 40,2 31.2 9.0 18.3 27.5 -9.2
Separated-ceceecm o mm e 31.7 30.6 1.1 17.3 19.5 -2.3
Never married----ceccomcrcnmmoncmannn 7.1 10.5 -3.3 10.7 12.5 -1,7

DEFINITE
HYPERTENSIVE HEART DISEASE

White
Marriede=emcemccmcanommcninmcan - 6.4 6.7 -0.3 7.7 7.8 -0,1
Widowedmeomaommc e e 12.6 16.1 -3.5 26.9 26,9 0.0
Divorced-m-ecmcmm e e 6.6 8.2 1.6 9.5 10.5 . =1.0
Separateds----ccmmm oo 6.1 6,7 -0.6 12,6 6.8 5.8
Never marriede-emece-seccecmcccmmecans 5.9 3.1 2.8 4,8 4.4b 0.4

Negro
Marriedemcmemcmcam e 20,6 21.0 -0.4 21,4 20.4 1.0
Widowedmmemommmmmo e e e 63.6 31.2 32,4 50.1 47.1 3.0
Divorcedes-roreccmmm e 40.2 22.3 17.9 8.9 19,2 -10.3
Separatede e e e 9.6 22,1 -12.5 17.1 13.8 3.3
Never marriede-ce-cccmmmccmmomcccccnas 3.1 7.0 -3.9 5.6 9.5 -3.9
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Table 16, Actual and expected prevalence rates of definite hypertension and definite hypertensive

heart disease in adults, by race, usual activity status, and sex:

United States, 1960-62

Men Women
Race and usual activity status
Actual | Expected| Difference | Actual | Expected | Difference
DEFINITE HYPERTENSION
White Percent of specified group

Usually working--esreccceccceecmaaacna 12,0 11.7 0.4 11.4 13,1 ~-1.8
Keeping house@eeceaemcocaccccmncccannas * * * 17.4 16.6 0.7
Retiredee-ceremccccmcm e 23.2 25.4 -2,2 * * *
Other or unknoOWnme~eecemcesmacmemmecmae= 7.2 8.2 -1.0 8.3 6.7 1.6

Negro
Usually working--e--—-cecmcemcm—ncecen 21,6 25,4 -3.8 22,5 24,3 -1.9
Keeping house@=—c-emmrcmmecccccmmneea * * * 30.2 28.7 1.6
Retired-r—mecmmmo e 59.8 51.9 7.9 * * *
Other or unknown-~escececrccccmmacna- 37.7 22,2 15.5 11,6 12.6 -1.0

DEFINITE
HYPERTENSIVE HEART DISEASE

White
Usually workingee-eecemememacnocacacs 5.8 5.4 0.4 5.9 7.4 -1.5
Keeping housg---eewcccecmcmanaccccaa- % * * 11.8 11.0 0.8
Retiredemmmemercmccee e ——————————— 14,7 17.4 ~2,7 * * *
Other or UNKNOWN-=wemcrmcecraccmmmen——" 3.5 4,2 * -0.7 4,7 4,3 0.4

Negro
Usually workinge--e-cecameecmmccmmmmcan 14.9 17.4 ~2.5 14.5 18.3 -3.8
Keeping house-=—ceemrecmmcmmmccc e ccae * * * 28,0 25.2 2.8
Retired-smcemecccm e - 49,2 42,6 6.6 * * *
Other or unknoWnemec-cemecemcmcccccanaan 26,7 17.0 9.7 4.4 10.5 -6,1
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Table 17, Actual and expected prevalence rates of definite hypertension and definite hypertensive
heart disease in adults, by race, occupation, and sex: United States, 1960-62

Men Women
Race and occupation
Actual | Expected | Difference| Actual | Expected| Difference
DEFINITE HYPERTENSION
White Percent of specified group
Professional, technical, and

manageriale-cecmmmc e mceccccaaea 10,1 12,1 -2,0 8.6 11.3 -2.7
Farmers and farm managers-----=e-=m-= 10.9 16.8 -5.9 * * ¥
Clerical and sales workers-=-~--c-ece 14.8 11.4 3.5 9.8 8.8 1.0
Craftsmen, foremen, and kindred )

WOXKEE S~ e e e e e 10.0 11,7 1,7 * * *
Operatives and kindred workersm=----- 10.3 9.4 0.9 11.7 11.4 0,2
Private household and service

WOTKEYSmammc e e ecaem . 17.6 12.3 5.3 16.1 14.8 1.2
Farm and other laborers

(except mine)esmmcmemccccccccmcnceaaa 4.4 10.0 Loh * * *

Negro
Professional, technical, and

managerialee-cacne- T e 14,2 30.1 -15.9 17.8 19.2 -1.4
Farmers and farm managers-------c-~=- 27.0 31.2 4,2 * * *
Clerical and sales workers=weeseomnan 4.4 10,7 -6.3 5.8 17.4 -11.7
Craftsmen, foremen, and kindred

WOrKer§mmmmmmmmmmc ;e —c e - 16.4 24.0 -7.7 * * *
Operatives and kindred workers------- 27.1 23,7 3.4 15.9 18.6 -2.7
Private household and service

WOLKELSmememamocmec e mmmmmm e am——— 27.4 25.7 1.7 23.9 22,5 1.4
Farm and other laborers

(except mine)--wemcmeeccmcmmecee e 30.1 27.2 2,9 * * *

DEFINITE
HYPERTENSIVE HEART DISEASE
White

Professional, technical, and

mANAgerial—ccmecmmm e 6.2 5.8 0.4 4.4 5.6 -1.2
Farmers and farm managers------=m=-=== 6.3 8.8 -2,5 * % %
Clerical and sales workers-eece-ee—--- | 4.b 5.3 -0.9 4,3 4.3 -
Craftsmen, foremen, and kindred ¥

WOTKerSemmcccc e 4.8 5,7 -0,9 * % *
Operatives and kindred workers_.__.__. 3.7 4.1 -0.4 4.5 5.6 -1.1
Private household and service

WOTKELS~mmomeccemcc e e ;e mcaee 11.1 6.3 4.8 11.0 7.8 3.2
Farm and other laborers

(except mine)meermmmmcccccmecna———- 6.9 5.0 1.9 * * *

Negro
Professional, technical, and

MANAZErial cemem e cm e mc e - 20.8 -20.8 3.1 10.3 -7.2
Farmers and farm managers-~e-=-aceean 19.5 24,2 4,7 %* * *
Clerical and sales workersme-meewme-n 4,4 5.9 ~1,5 - 10.3 -10,3
Craftsmen, foremen, and kindred

WOrKerS=mrmcmemccmccccc e 8.7 15.6 -6.9 * * *
Operatives and kindred workers-=e-m-- 20.8 15.7 5.1 10.4 8.8 1.6
Private household and service

WOTKET S e e e e e m e 27.4 19.2 8.2 20.5 18.1 2.4
Farm and other laborers

(except Mmine)mmremcmmcncnccmnccnnaa~ 18.7 19.7 -1.0 % % %
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Table 18. Actual and expected prevalence rates of definite hypertension and definite hypertensive
heart disease in adults, by race, industry, and sex: United States, 1960-62

Men Women

Race and industry
Actual | Expected| Difference | Actual | Expected| Difference

DEFINITE HYPERTENSION

White Percent of specified group
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Table 19. Definite hypertension in adults, by sex and 5-year age groups: United States, 1960-62

Age Men, Women
Percent of
specified group
18-24 JEATSmmmemmmm e m ;e e e e m e em e 1.7 1.2
25+29 YEAYSmrmmecmmmm e e e et e e e e mm s n e e eseNE s ——— 1.9 1.7
'30=34 YEATSmwemmmmmmmmeme e mmemmmmemeEemm e e mm e e e mm oo mommmem— e 7.0 4,6
35-39 yearS~mmmmememmemccmme e e e o ccmmeemem s lhem e 14,2 6.7
40wbli JOATS mmmmmem o mm e e e e e e e memmma e mne————— 12,8 10.5
45249 yEAYSmmmrmmmemmcemmmcmeesameeseemmcmeesmcescemasesscnae=- Cemmmmme—————— 18.4 16.6
50«54 YEATrS-emeemmeesmecmcccmccmmesEEcmEoemeesEeCeeeeesAmssSeEsemmeEe———— 18.1 20.2
55259 YEALSmmmmmummcmmcamesceme e mmmacm et Mo meemsse iR emesece s ————— 19.0 27.4
60-64 YEArS=memmmccmormeeec et memcee s meemce s e eeeeenemeceNsam e ————— 25.9 35.9
65269 YEArSemmmmmemcmcscimmmmemmAsEmeEecmmmMEEeEeecmeeRmeS—eesSCmmeomesma———— 21.6 42.4‘
70-74 yEATSammmmm e e c e mm e e e em e ne i memenmicCmeneEmen e . ——— 34.4 54.7
75-79 yEArSee-ememmemmmmemceesemmmmemm e e nemeEmemmeeseSNSes oo eASeR———oe——————— 32,4 45,1
Table 20. Definite hypertensive heart disease in adults, by sex and 5-year age groups: United
States, 1960-62
Age Men Women
Percent of
specified group
18-24 0.4 0.2
25-29 - 0.5
30-34 2,5 1.9
35-39 4.6 2.5
40-44 5.7 6.1
45-49 8.1 8.9
50-54 11.5 10.2
55-59 8.7 16,5
60-64 19.2 28.6
65-69 16.6 36,7
70-74 22,1 43,2
75-79 24,6 39.0
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APPENDIX 1

(Excerpts From HES-204, Medical History-Self Administered)

In the past few years have you had any headaches?
|f YES b. How often? [Every few days | |Less often |

c¢. Do they bother you quite a bit just a little
In the past few years have you had any nosebleeds?
If YES b. How often? [Every few days| [Less often |

c. Do they bother you quite a bit just a little

At any time over the past few years, have you ever noticed ringing

in your ears or have you been bothered by other funny noises

in your ears?

If YES b. How often? [Every few days | [Less often |
c. Do they bother you [aquite a bit | [ust a Tittle |
. Have you ever had spells of dizziness?
|f YES b. How often? | Every few dast rLess oftenJ
c. Do they bother you  [aquite a bit | [just a Tittle |

. Have you ever fainted or blacked out?
. a. Have you ever had 2 stroke?

If YES b. Have you had a stroke in the past 12 months?
c. Have you ever seen a doctor about it?

. Has any part of your body ever been paralyzed?

. Was there anytime in your 1ife when you had a 1ot of bad sore

throats?

16. a. Have you ever been bothered by shortness of breath when climbing

stairs?

If YES b. How often? rA1most everytimeJ [ Less often |

c. Does it bother you | quite a bit just a little

MEDICAL HISTORY QUESTIONS RELATED TO CARDIOVASCULAR DISEASE

Probes A,B

Probe A

Probes A.B

Probe A

Probes A,D
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Probe A
Probe A
Probes A,B

17.

18.

19.

. Have you ever been bothered by shortness of breath when doing

physical work or exercising?

{f YES b. How often? | Almost everytime | [ Less often |

c. Does it bother you quite a bit just a little

. Have you ever been bothered by shortness of breath when you were not

doing physical work or exercising?

|f YES b. How often? rEvery few days | | Lless often |
¢. Does it bother you [Quite a bitJ [}E%t a 1itt]eJ

. Have you ever been bothered by shortness of breath when you are

excited or upset about something?

If YES b. How often? [ Almost everytime | | Less often |

c. Does it bother you | quite a bit just a little

. Have you ever waked up at night because you were short of

breath?

If YES b. How often? [Every few nights | [Less often |

c. Does it bother you | quite a bit just a little

In the past few years, have you ever had any pain, discomfort,

or tightness in your chest?

IF YES, please answer questions b through j below.

b. How often? [ Every few days| [ Less often|

c. Does it bother you [quite a b[&] ljust a 1itt]gj

d. Where does it bother you? (Check every place it bothers you.)

(k]  [Right side]

ISomewhere else |  State where

e. Does it usually [stay in one place | |move around|[?]
f. How long does the pain usually last?

[[Just a few minutes | | Few minutes to an hour | [More than an hour ]
9. Does it usually come LWhen you take a lot of exercise | or
| when you are quiet | or

['is there no difference

h. Does it usually come | when you are upset ] or

[doesn't this make any difference |

j. Do you take any pills or medicine for it?



22. a. In the past few years, have you ever had any pain, discomfort,
or trouble in or around your heart?
|F YES, please answer guestions b through j below.
b. How often? I Every few days] LLess often |
c. Does it bother you [quite a bit] ljust a little |
d. Where does it bother you? (Check every place it bothers you.)
Right side Middle
ISomewhere else ] State where |
e. Does it usually [stay in one place | [move around][7]
f. How long does the pain usually last? I
[ Just a few minutes | | Few minutes to an hour | [More than an hour
g. Does it usually come LWhen you take a lot of exercisel or
[when you are quiet] or
[is there no difference |
h. Does it usually come [ when you are upset | or
[ doesn't this make any difference |
j. Do you take any pills or medicine for it?
23. a. Sometimes, our hearts "act funny" (odd} like missing a beat,
or beating real fast, or seem to turn over. Have you ever
noticed your heart do anything like that?
if YES b. How often? I Every few daysj ] Lless often l
c. Does it bother you just a little
24. a. Have you ever been bothered by your heart beating hard?
If YES b. How often? | Every few days] [Less often ]
c. Does this bother you | quite a bit | [just a Tittle]
25. a. Are your ankles ever swollen at bedtime?
If YES b. Is the swelling gone by morning?
26. a. when you walk, do you have pains or cramps in your legs?

|f YES b. How often? [ Every few days| |[less often|

c. Does it bother you |quite a bit just a little

Has a doctor ever said you had rheumatic fever {inflammatory

rheumatism)
[f YES b. Have you had it in the past 12 months?

c. Are you taking any pills or medicine for it?

If YES d. What is it?

Probes A.B

Probes A,B

Probes A,B

Probe A

Probe A
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63. Has a doctor ever

said you had chorea or St, Vitus' Dance?

65. a. Has a doctor ever told you that you have hardening of the

If YES b. Have you had this condition in the past 12 months?

66. a. Have you ever had any reason te think you may have high blood

Did a doctor tell you it was high blood
pressure?

. How long age did you first start having it?

[1year] [1-5years| [over 5 years |

. Have you had it in the past 12 months? IYES [ NO

IEI.
. Do you take any pills or medicine for it? [E

Give name of the medicine

67.a. Have you ever had any reason to think you may have heart

Probe C .
arteries?
pressure?
|f YES or ? b.

c

Probe C

d

e

If YES f.
trouble?

If YES or 7 b.

Probe C

Did a doctor tell you that you had heart
trouble?

If YES, what did he call it?

. How Tong ago did you first start having it?

[ 1 year | [15 years| [over 5 years |

- Have you had it in the past 12 months? YES H NOI [E:

. Do you take any pills or medicine for it?

If YES f.

Probes:

Give name of the medicine

Do you have any idea what causes your—— 7

[n what way does it bother or affect you?

A
B. Tell me how it feels.
C
D

How many f1ights?

These guestions were used, where indicated, if the examinee
answered either "yes" or "?"

(oNoNe



APPENDIX I

ELECTROCARDIOGRAPHIC READINGS

Criteria and Classification

The following are the criteria and classifications
used in electrocardiographic (ECG) reading by the
Health Examination Survey relevant to the diagnosis
of hypertensive heart disease. They were developed
by the cardiologists who read the ECG's. The draft
version of these criteria was submitted to cardiologists
experienced in reading electrocardiograms for survey
purposes, and their criticisms and suggestions were
taken into account in this working version. A complete
listing of all ECG criteria was included in the intro-
ductory report on heart disease.’

The general ECG reading procedure is described
in the main body of this report,

Two exceptions to this procedure were accepted,
(1) When a case was reviewed the full documentation
was considered. If the ECG was found to have an
abnormality which had been overlooked in the routine
reading, this abnormality was taken into account in
the diagnosis; similarly ECG readings that failed to
meet the criteria were discounted on review. This
led to very few changes. (2) The voltage criteria used

in the finding of LVH (S in V1 or V2 plus R in V5 or

A 6 whichever was greater) made it possible to obtain
this finding by ﬁaving clerks measure the ECG's. S

Category

1. Ventricular preponderance (hypertrophy)

S (+) R=35 mm. or more

NOTE: Record associated ST- or
T-wave abnormalities

separately

2. T wave
T=.1 to -5 mm.
when R=(+) 5 mm. or more
when QRS meainly upright

3. Ventricular conduction

QRS duration 0.12 second or more
and R peak duration 0.06 second
or more (in absence of infarct
criteria, category 1, above)

in Vl and R in V5 were measured on all ECG's. It was

found on the basis of a sample of electrocardiograms
that the S wave was almost always greater in lead V1

than lead V2 and the R wave was almost always greater
in lead V5 than lead V 6

fined to leads V1 and VS' If their sum was 35 mm. or

more and the person was 35 years or older, this was
considered evidence of LVH for purposes of diagnosing
hypertensive heart disease. A review of a sample of
these cases indicated that the measurement was some-
times in error but it was assumed that other ECG's
were undermeasured andhence that there was a counter-
balancing error. The measurement added a fairly large
number of cases. Of persons 35 years of age or older
having definite or borderline hypertension, 111 had LVH
by measurement but not by the readings of the cardiol-
ogists. All of these cases were automatically diagnosed
as having hypertensive heart disease. Actually in 70
cases the ECG finding simply constituted supplementary
evidence of hypertensive heart disease since there
was also evidence of heart emlargement on the X-ray,
and in only 7 of these cases was the diagnosis changed
from suspect to definite hypertensive heart disease as
a consequence of the ECG measurement. In the re-

Leads

80 measurements were con-

Impressions

Left ventricular
hypertrophy

"s" in v, or
V,, and "R" in
V. or V6

5

I, II, AVL, V,-V, (any) ILeft ventricular
AVL ischemia
AVF

Left bundle branch
block

I, II, III (any)
I, AVL, Vg, Vg (any)

NOTE: In each category the ECG readers were allowed to designate abnormalities outside of cri-
teria. For some categories such findings were fairly common.
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maining 41 cases, however, a new diagnosis of hyper-
tensive heart disease resulted—in 23 cases definite,
and in 18 suspect. The net effect of the ECG measure-
ment was to raise the prevalence of hypertensive
heart disease by approximately 9 percent.

The distributions of LVH findings by the readers
for persons 35 years and over against the combined

sum of the S in V1 and the R in V5 were as follows:

considered to have had significant but nondiagnostic
cardiac findings would have been increased by about
10 percent.

The level of agreement between readers in des-
ignating major electrocardiographic findings was gen-
erally very high. Some examples are given below.
Needless to say, agreement is no assurance of validity,
LVH being a case in point. For mostfindings, however,
it seems reasonable to assume that relatively few
cases were missed in the ECG reading.

Number of electrocardiograms
Voltage
S (V) +R (V) LVH No LVH Number of readers
Total finding | finding agreeing with final
determination ‘in
. . . their origina
Final det t p
Under 35 mm----- 3,903 45| 3,858 inat determination reading
32 MM-e~=m—-m== 62 8 54
36 mm---~=m----- 53 11 42
37 mm-----m————— 37 1l 26 Total 31201
38 mMm--mm-e----- 35 13 22
35 mm---mtTTT 3% 18 1 Left ventricular
0 mm-=-mmmmm-n- 2 1 12 e
2]_ E ___________ 22 13 9 hypertrophy----===----=- 397 342429 26
42 MM--mme—————— 27 22 5 Left ventricular
43 MmMe-——m————— 18 15 3 ischemia, inside or out-
4fy M= ————————— 14 13 1 side criteria-----=----- 83 67 5 11
45+ mm--cmm———-- 80 75 5

This table includes all
ever their blood pressure.

If a person had normal blood pressure, no account
was taken in this report of discrepancies between the
electrocardiographic readings and the measurements
for LVH. Had this been done, the number of persons

sample persons, what-

There were instances where one or more of the
readers reported a finding which was not agreed to in
the final review. The number of such cases of ''false
positives' was as follows:

Left ventricular hypertrophy
Left ventricular ischemia

36
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APPENDIX 1l

INTERPRETATION OF CHEST X-RAY

Form Used in Pulmonary Reading

PHS-3739 NATIONAL HEALTH SURVEY CHEST X-RAY INT ERPRETATION

461

X-RAY NUMBER READER DATE CHECK HERE IF
FILM IS UNSATIS-
FACTORY [_]

PULMONARY PATHQLOGY
NONE EXISTENCE OF LESION (Check one) IF LESION EXISTS, STATE MOST LIKELY ETIOLOGY

D D Definite D Indefinite

CARDIOVASCULAR PATHOLOGY
NONE HEART ENLARGEMENT (Check one) OTHER CVD (Check one)

[j D Definite D Borderline D Definite ‘ [ Borde;line

IF OTHER CVD, PLEASE SPECIFY

PLEASE SPECIFY BELOW ANY OTHER SIGNIFICANT PATHOLOGY

Instructions for interpreting cardiovasculay pathology

Heart enlargement: Borderline enlargement is defined as 10 to 20 percent larger
than normal. If enlargement was notgeneralized specify the hypertrophied chamber.

Other cardiovascular pathology is to be specified as follows: Calcification of the

ascending aorta, calcification of the aortic knob, calcification of other portions of
the aorta, abnormality of shape of aorta (specify), increased pulmonary vascularity.
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Form Used in Cardiovascular Reading

CHEST X-RAY (CV)
1-5
Record Number
HEART OTHER
6 7 8 9 10 11% 12* 13%
GCE LVH AH RVH Other Pulmonary Position Calcifica=-
Contour artery tion other
than aortic
CODES
-Ab 1
AORTA 1-Abnorma
14 15 16 17 18 2-Doubtful
X-Normal for entire row
Asc Arch Desc Calcified Other
Tortuous
FDescription
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Pulmonary Readers

Initially, the X-ray films were interpreted by
three radiologists with a special interest in pulmonary
disease. While their primary concernwas withevidence
of pulmonary pathology, abnormalities of the heart or
vessels were also noted. So far as the diagnosis of
heart disease was concerned, the two findings of special
concern were those of generalized cardiac enlargement
(GCE) and those of chamber enlargement, especially
left ventricular hypertrophy (L.VH). Borderline GCE
was defined as present if the heartwas 10 to 20 percent
larger than normal; larger hearts were considered to
have definite GCE, No criteria were given for LVH.

In the following discussion a reading is considered
positive if a finding of GCE or LVH, definite or border-
line, was made. In order to determine how frequently
a film with evidence of GCE was missed by the
pulmonary readers, a series of 190 films were measured
by the method of Hilbish and Morgan,!* and the heart
size as measured was compared with the findings of
the pulmonary readers.

Hawes, radiologist for the Framingham Heart Program,
was chosen. In other words, Framingham practice in
X-ray reading was the standard chosen.

Dr. Hawes was given a setof 192 Survey films which
had been selected to include a high proportion of posi-
tives. He found 96 of these ''positive'; the number of
positive readings by the three pulmonary readers were
56, 42, and 22, respectively. Thus, even the two highest
counts were substantially below the level of readings
by Dr. Hawes.

Cardiovascular Readers

It was evident that to make the cardiovascular
findings of the Survey comparable with those of the
Framingham Heart Program another group of readers
would have to be used to read the X-ray films for
cardiovascular abnormalities. It was felt that training
radiologists to conform to standards was beyond the
resources of the Survey; it was decided, instead, to
choose radiologists who conformed naturally and with-
out instruction to Dr. Hawes' standards.

A series of radiologists were asked to read the
standard set of films. The four who conformed most
closely to Dr. Hawes' readings compared with him
as follows:

" .
(?_zrg ei:Z?lt Nuz;{;er Reader | Reader | Reader
of normal) £ilms L 3

Number of positive
readings
Total-=~--- 190 26 42 22

Under 105------ 134 17 10 1

105-109-==-uu=x 20 10 9 3

110-11b4-mmmmmm-n 9 6 3 1

115-119~---=~-- 6 5 5 2

120+ mmmcm - 14 13 13 11

Could not
measure~~===m- 7 5 2 4

There were 29 films found tobe 10 percent or more
enlarged on measurement. Reader 1 read 24 of these
as positive, reader 2 read 21 as positive, and reader 3
read 14 as positive. The findings of readers 1 and 2
were consistent with the criteria for GCE. Reader 3
seemed to be following a different rule, generally
recording enlargement when itwas 20 percentor greater
but seldom if it was 10-19 percent. The positive
findings reported for the smaller hearts are not incon-
sistent with the rules, since the films may have exhibited
abnormalities of shape indicative of cardiac hyper-
trophy.

Next, it was determined in what way, if any, the
cardiovascular readings of the pulmonary readers
differed from readings by radiologists who specialize
in cardiovascular reading. To answer this it was
necessary to obtain a set of cardiovascular reading
standards, or, in more concrete terms, to have a set
of films read by a standard radiologist. Dr. Lloyd E.

Reading by Reader
Hawes Other reader | A B C D
Number of
films
Total===memmcommmanc~= 185] 192 192 | 183
Agreement
positive positive 68| 84| 73 54
negative negative 64| 56| 80 86
Disagreement
positive negative 24( 127 23 37
negative positive 29| 40 16 6

In terms of reading levels the four readers read
the following percentage of films as positive.

Dr. Hawes —--m—mcmcmme e 50.0
Reader A ---memcmcmecmeee 592.4
Reader B--comrmcommmaaeen 64.6
Reader Comommmomacccmccman 46.4
Reader D-cemmmmemmmcmceeo 32.8

(Although it later turned out thatreader Dcould not
participate in the cardiovascular readings, his readings
on the standard films are included in some of the sub-
sequent analysis.)
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The procedure used in the cardiovascular readings
allowed for a distinction between generalized heart
enlargement and left ventricular hypertrophy and for a
designation of findings as abnormal or doubtful. These
distinctions were ignored in the final determinations
because the readers clearly had no common standards
for such details. This is shown in the following tables.

Percent of positive findings designated doubtful:

Dr. Hawes —-=memmcmcmccunea- 32.3
Reader A --eeemmmoomeeeeee 18.6
Reader B--meccacmmmmccacao 1.6
Reader C-mmmmmocwacmmaoo 44,7
Reader D-eeecemmmcmao 15.0

Percent of positive findings designated as gener-
alized enlargement:

Dr. Hawes --=m-cemmcamocaas 41.7
Reader A -c--cmmmcmmcmemmee 14 .4
. Reader Bo-m—wmmeaumco - 38.7
Reader C-veomcmmcmmccceee 55.9
Reader Demooocmomcamee- 6.7

Since the cardiovascular reading was to proceed
without training the readers or reconciling their dif-
ferences, it was felt advisable to assimilate all pogitive
findings to one class. In the case of one reader (reader
C), possible findings were actually assimilated to
negative, since the threshold between possible and
definite in his case seemed to correspond to the
threshold between negative and possible for the other
cardiovascular readers.

Final Evaluation

The procedure adopted for using both the pulmonary
and the cardiovascular readings to arrive at a final
evaluation of heart abnormalities on the X-ray was
essentially ad hoc but can be justified by both the
standardization experience and the Survey findings.
The readings made during the standardization process
were used only as an aid in selecting readers. The
films were re-read routinely for their final evaluation,

The evaluation technique adopted has been de-
scribed in the text. The combination of possible findings
by the pulmonary and cardiovascular readers is sum-
marized: :

Final evaluation code

Cardiovascular

Pulmonary reader reader

------- Negative | Negative | Negative

------- Positive | Positive| Positive cee
------- Positive | Positive| Negative e
------- Positive | Negative| Positive e
or or
negative | positive
------- Positive | Negative| Negative | Positive
or or
negative | positive
------- Negative | Negative| Positive | Positive
------- Positive | Negative | Negative | Negative
or or
negative | positive
....... Negative | Negative| Positive | Negative

NOTE: Codes 1-5 are considered positive, all others mnegative.
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There were 183 films which were interpreted by
Dr. Hawes and readers A, B, and D. The distribution
of films according to the findings of these four readers
and the final evaluation code is shown:

Number of films according
to the number of positive
Final evaluation initial readings
code

Total O |1 |2 |3 4

Totale===emcamax 183 [46 | 311 30| 31| 45
(L et LTt 63 |34415}y 71 5 2
I e L e L L 32| - -| 2| 5| 25
2ecam e e 1 -] -1 =1 - 1
K ety 23| L -{ 3|10 9
L e L L 50 -1 ¥ 1| - 3
e et ettty 3L 21 71 91 9 4
S S iy -0 1] -1 - -
it ket tetaie 27 | 9| 7| 8] 2 1

(Of the four only A and B subsequentlyengaged in
routine reading for the Survey.) There were 92 films
with positive codes 1-5. The average number of positive
readings by the four readers (A, B, C, and D) was 91.
Dr. Hawes found 91 films positive, All three counts were
practically the same.

The preceding table can be summarized in terms of
the percentage of the initial readings positive for each
code.

Final evaluation Percent

code positive
Totglemmmmam e maaa 49.7
(O T T 20,6
] el 93.0
2 - s o e e %
B T T 78.3
4 e ———— *
R e L L PR 54.8
B mmmcmm - ——— *
PR e LT T 30.6

One final piece of evidence may be considered. It
is well recognized that heart emlargement—whether
generalized or confined to the left ventricle—is highly
correlated with blood pressure. The following table
shows the percentage of films coded to each of the
specified codes which came from persons having
hypertension.

Num- Percent with
Final evaluation ber hypertension
code of
£ilms - Border-
Definite 1ine
9.1 11.4
54.0 18.8
* *
33.8 22.2
16.4 24.6
35.8 20.0
11.0 19,2
19.4 22.1
Missing-==~---===u-- 278 6,1 5.4

Since both heart enlargement and hypertension be-
come more common with age these percentages exagger-
ate the correlation between the two findings. Nonethe-
less, they do generally tend to support the evaluation
procedure used.

A comment is in order with respecttothe "missing"
films. Some 278 examinees had no X-ray or, in a few
instances, had a film taken which was too poor to be
interpreted. The large majority of these persons were
women of childbearing age. It was the Survey policy not
to X-ray a woman where there was evidence suggesting
pregnancy. Persons with missing films were distributed
by age and sex as follows:

Number
Y —— 34
Women ~=-- -~ ——— -— 244
18-24 years ~—===mcocnccamae e 102
25-34 years ~mmmmmmme——am—eo oo 80
35-44 years ~-m-mmmmacommmee e 41
45-79 years ~—=memmmmaemcmeeaee 21
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The missing films were treated as negative in this re-
port. Judging from the small number of persons with
missing X-rays who had hypertension (15 definite,
17 borderline) this decision seems reasonable. It is
unlikely that treating the missing X-rays as negative
resulted in an appreciable understatement of heart
disease prevalence. Some of these persons were diag-
nosed as having heart disease even without the evidence
of the X-ray, but even if this were not the case there
would seem to be noalternative to the procedure chosen.

Finally, some note should be made of the unusual
nature of the X-ray evaluation procedure. The use of
a screening procedure which picks up all suspicious
findings initially and then, at a second stage of evaluation,
applies more stringent rules to the cases selected is
not uncommon. The Survey procedure was the reverse.
The initial (pulmonary) screening was the more con-
servative, the final (cardiovascular) reading the less
conservative. Actually the contrast between the two
readings is greater than appears from the standard

loReXe
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films. Since these films included an unusually large
proportion of very large hearts, there would be more
agreément on them than on a purely random sample of
the population. The contrast for the Survey films as a
whole was much greater, the cardiovascular readers
finding 27.9 percent positive on their initial reading, the
pulmonary 8.2 percent.

Why, then, were the pulmonary readings used?
There were three reasons. First, they were already
largely available at the time the cardiovascular stand-
ards were finally chosen. Second, they were relevant;
clearly heart enlargement found on the pulmonary
readings was meaningful in terms of the cardiovascular
standards. Third, it was possible by using them to
devise a more economical and secure cardiovascular
reading system than would otherwise have been possi-
ble. While it is not suggested that the procedure used
was the optimum one, it seems to have worked quite
satisfactorily.




The procedure used in case review has been de-
scribed in the text. Briefly, every case was first diag-
nosed by the computer. The key information was then

APPENDIX
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DIAGNOSTIC REVIEW

printed out, and this machine record served as a con-

.._..DIAGNOSTIC REVIEW _FOR HEART DISEASE

CASE NC. 15010

AGE-RACE~SEX 73 MW

CIAGNOSIS +hD /2 :
CHD /2

MD IMPRESSION
He Do DFFINITE
A. P. OFFINITF

AVERAGE BLOUD PRESSURE 1#6/109/102

EKG NORMAL
CHEST X~RAY
... ENLARGEMENT YES =
ADRTIC AMEURYS® NO
HISTORY "HYP. YES

H. D. NO

PHYSICAL EXAM
e e JHRELL N

Re Fo NO

venient summary of the case record,as well as a place
for entering decisions made in a subsequent review, if
there were such a review,

SIGNIFICANT MURNUR DIASTOLIC /0 SYSTOLIC /0

HEART SQUND NOPMAL
VENOUS ENGORGEMENY NO

LAB. STS NORFAL

000

43



APPENDIX V

EVIDENCE OF HYPERTENSION AND HYPERTENSIVE HEART DISEASE

Hypertension

Hypertension is defined by an elevation of either
diastolic or systolic blood pressure. Thus, definite
hypertension is diagnosed if the diastolic blood pres-
sure is 95 mm. Hg. or more or the systolic is 160 mm.
Hg. or more. With increasing age, the likelihood that
a person diagnosed as having definite hypertension will
have a diastolic blood pressure of at least 95 mm. Hg.
(diastolic hypertension) decreases. The likelihood of
diastolic hypertension is greater for hypertensive men
than for hypertensive women. Table I gives estimates
of the prevalence of diastolic and systolic hypertension
in the U.S. population.

One implication of the figures in table I is that
there is an alteration with age of mean blood pressures
among persons having definite hypertension (table II).
With increasing age, the mean systolic blood pressure
of such persons rises continuously, with the possible
exception of hypertensive women aged 75-79 years,
The mean diastolic pressure of hypertensives first
rises, then, at older ages, falls, The peak varies with
sex and race but in all groups the mean diastolic pres-
sure of hypertensives is less at ages 75-79 years than
at ages 18-24 years. If nothing else, these data empha-
size the fact that even though the definition of definite
hypertension is invariant by age, sex, and race, exact
blood pressures of this group are by no means equally
invariant.

Hypertensive Heart Disease

Tables III, IV, and V show the evidence on which
diagnoses of HHD were based. In table III the relation
of hypertension status to X-ray and ECG findings is
shown by race and sex in broad age groups. Both X-ray
findings of heart enlargement or LVH and ECG findings
of LVH or left bundle branch block (LBBB) are more
common with definite hypertension. These heartfindings
are more common in older people than in younger. In
a given age group with a given hypertension status,
they are more common for Negro than white persons.
Women with a given hypertension status have these
findings less often than men in the age group 18-44
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years and more often than men in the age group 45-79
years. X-ray evidence is generally more common than
ECG evidence but this differential is less with definite
hypertension than normotension. Put in other terms,
the prevalence of ECG findings exhibits a stronger
gradient on the hypertension scale than does the prev-
alence of X-ray evidence,

Table IV gives the evidence for the subgroup of
cases (included in the counts of table III) designated
as having HHD because of a history of hypertension
under treatment with associated X-ray or ECG findings.
This table does not include counts of persons with a
similar history of hypertension who do not have these
X-ray or ECG findings.

Table V combines all evidence used in the diag-
nosis of HHD, including the supplementary ECG evidence
obtained by measurement of the S wave in lead Vl and

the R wave in lead V5. It will be noted that in persons

45-79 years old diagnosed as having suspect HHD, sup-
plementary ECG evidence yields a larger number of
cases than the evidence obtained from the readings
by the cardiologists. It is difficult to say what this
means, but it is very curious.

Table VI gives the percentage of persons with
definite hypertension who have HHD, that is, have
either X-ray evidence of heart enlargement or LVH or
ECG evidence of LVH or LBBB.

The probability that a person who has definite
hypertension will also have heart disease increases
with age. At ages 18-24 years the likelihood is about
2 out of 10; at ages 45-54 it is about 4 out of 10; while
at ages 75-79 it is about 7 outof 10. This is reasonable
if it is assumed that heart disease is a function not
only of the blood pressure level but of the length of
time the heart and the remainder of the cardiovascular
system is exposed to that level.

The likelihood that a person aged 45-74 years will
have heart disease is greater if he has diastolic hyper-
tension than if he has systolic hypertension (table VII).
However, the race and sex differentials in the risk of
heart disease appear to be the same for systolic and
diastolic hypertension. It is necessary to restrict this
statement to the age group 45-74 years because in the



HES sample there are too few persons with systolic
hypertension at ages under 45 and too few with dia-
stolic hypertension at ages over 74 years.

Table VIII presents a comparison of physicians'
diagnoses and those made by the Health Examination
Survey for a sample of the HES examinees. The per-
sonal physicians of the examinees were less likely
to diagnose hypertension that was the HES. The dis-
parity was less for definite hypertension than for bor-
derline. If the total of all hypertensive cases reported
by the physician is used as a criterion, the cases diag-
nosed as definite hypertension by the HES provide a
conservative estimate of hypertension by currentclini-
cal standards. A large part of the difference in as-
signments of individual cases may be assumed to be
due to fluctuations in blood pressure level.

HHD was also reported less often by the personal
physician than by the HES, While some of this difference
arises from differences in diagnostic standards, some
undoubtedly arises from the fact that the HES took a
chest X-ray and an ECG for every examinee whereas
this is not routine in ordinary clinical practice. In
this light it may be reasonably concluded that the level
of definite HHD as reported by the HES is fairly con-
servative by current clinical standards.

The amount of diagnostic disagreement on indi-
vidual cases was about the same for HHD as for hy-
pertension. This is surprising, since it might be
guessed that the variation in HHD diagnosis would be
more closely approximated by the sum of variation
in hypertension diagnosis and variation in the diag-
nosis of heart disease. The apparent anomaly would be
accounted for, in part, if there wereagreater inclina-
tion by clinicians to report hypertension for persons
with moderately elevated blood pressures if heart
disease was found than if it were not.

Stroke and Urine Albumin

In addition to its effect on the heart, hypertension
can influence the renal and cerebral vasculature. While
the HES data in these areas are limited it may be use-
ful to describe them briefly.

The examination for cerebrovascular accidents
was quite limited. The self-administered history in-
cluded a question about stroke (question 6) and a ques-
tion about paralysis (question 7)., Where either of these
questions was answered positively, the record was
reviewed., QOut of the 6,672 persons examined 62 were
considered tohave hada stroke (in all but one case, phy-
sician-diagnosed) on the basis of the history they gave.
Of these 25 had findings on physical examination indic-
ative of paralytic residuals. These cases of stroke
were distributed by hypertension status as follows:

Men
Actual Expecied
Definite hypertension-~---=~-- 11 6.7
Borderline hypertension------ 4 6.7
Normotension--------c-~ccmcn- 14 15.6
Women
Actual Expected
Definite hypertension-------- 16 10.6
Borderline hypertension------ 7 6.6
Normotension==-=-=-=-=--==n~= 10 15.8

As anticipated, there were more cases of stroke
than expected among persons with definite hypertension.
So far as can be judged from such small numbers the
excess was equally great whether or not paralytic
residuals were found to be associated with the history.
(The expected number was computed for each sex as
follows: If Si is the number of persons in the ith age

group with stroke, hi the number with hypertension and
n, the total number, the expected number of cases is

Ei Si hi /ni).

Urine Albumin

The urine specimen of male examinees (but not
female) was tested for the presence of albumin, using
the Bumin Test (sulfosalicylic acid test) (Ames Com-
pany, Inc., Elkhart, Indiana). A trace or more of al-
bumin was reported for 73 of the 3,009 men for whom
a urine albumin determination was available, Of these,
38 had a trace only. The distribution by hypertension
status of cases with a trace or more of urine albumin
was as follows:

Actual Expected
Definite hypertension---=-~--- 30 13.2
Borderline hypertension------ 10 14.6
Normotension--o-------ccww-a- 33 45,2

There were more findings of a trace or more of
albumin than expected among men with definite hyper-
tension. So far as can be judged from such small num-
bers the excess was equally great whether the urine
showed only a trace or was definitely positive for
albumin,
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Men Women
Stroke Urine albumin Stroke
Actual | Expected | Actual |Expected | Actual | Expected
Definite hypertensive heart disease-~==--=--~ 10 4,2 19 8.3 13 8.2
Possible hypertensive heart disease---=---- 1 2.6 3 5.5 5 2.1
No hypertensive heart disease-==-------=-== 18 22,1 51 59.2 15 22,7

Stroke and urine albumin were both relatively un-
common findings in the Survey. It is therefore not sur-
prising that only two men had both of these findings.
Hypertensive heart disease is much more common and
is found relatively frequently in association with stroke
or urine albumin.

Part of the excess number of cases of definite HHD
found in persons with stroke or urine albumin arose
from the fact that stroke or urine albumin is more
common in persons with definite hypertension. There
is also the possibility that persons:with definite hyper-
tension are more likely to have heart disease if stroke
or urine albumin is present than if it is not.

Among men with definite hypertension the figures
were:

Nuwmbey with

hypertensive

ke_art disease
Actual Expecled
Stoke==---=mmomocmonas ————————— 8 6.0
Trace or more of urine albumin- 19 15.7

Among women with definite hypertension the fig-
ures were:

Number with
hypertensive
heart disease

Actual  Expected

Strokem---cmmm e —m e ————— 10 9.8

These data suggest that men, but not women, who
have both definite hypertension and stroke have more
hypertensive heart disease than expected; and that men
with both definite hypertension and a trace or more
of urine albumin also have more hypertensive heart
disease than expected. The number of cases is small,
however, and no very firm conclusions can be drawn
from these data alone.

O 0 O
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Table I, Prevalence of diastolic and systolic hypertension, by age and sex: United States, 1960-62

Systolic hypertension
Diastolic hypertension (systolic blood pressure
(diastolic blood pressure | at 160 mm. Hg. or more with
Ace at 95 mm, Hg. or more) diastolic pressure less
g than 951)
Both sexes Men | Women | Both sexes Men | Women
Numper in thousands

Total, 18-79 yearseec-scccmacacaaa 11,192 5,559 5,633 5,816 | 1,903| 3,914

18-24 years — 219 121 98 - - -
25=34 years-smmesmsmmmmemmcesmemeceee——— - 809 468 341 31 21 11
35-44 yearsmememmmnmcncom e ———————— 2,370 1,441 929 208 94 115
4554 yearsme—ememcemcmemmenm e 3,003 1,582 1,421 751 251 500
55-64 years-—-em—memmemcmm e 2,512 1,026 | 1,486 1,695 648 | 1,046
65-74 years~=-emeecemmmenmcmeccnm e 1,895 723 1,172 2,402 624| 1,777
75-79 years=e=memcmmmccemcccec e mem——anaa 386 198 188 728 265 463

Rate per 100 persons

Total, 18-79 years--—=emce—m—o mm———— 10.0 10.5 9.6 5.2 3.6 6.7

18-24 yearsmem-=memmcmcmccem e mm e mnmm—— 1.4 1.6 1.1 - - -
25-34 years=-~== ———— - 3.8 4,5 3.0 0.1 0,2 0.1
35-44 yearsm-—smsmc-mccmcaccmcoccnnannaana 10,0 12.6 7.5 0.9 0.8 0.9
45~54 years-m==mcamaae- -- 14.6 15.7| 13.4 3.6 2.5 4.7
55-64 years ——- ——— 16.1 13.6 | 18.3 10.8 8.6 12.9
65-74 years—-- B e e B P 17.0 14.5| 18.9 21.5 12,5 28.7
75-79 years--- - 13.4 13.8| 13.0 25,4 18.6 32.1

IExcluding persons with mitral insufficiency or heart rates of less than 60.
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Table II. Mean blood pressure of definite hypertensive persons, by age, sex, and race: United
States, 1960-62
Men Women
Age
All races i White| Negro| All races| White] Negro
Systolic Mean pressure in mm. Hg.
Total, 18-79 years-s=-emccmccmmacmcanax 164.2| 164.,0| 167.1 173.84 173,7| 175.0
18-24 yearSe~cemcemcmcmoreccececimee e 146,0| 146,9| 139.0 140,1 ( 139.4| 141.4
25-34 yearSe-ememmemeccercence e 148.8 || 147.2}| 153.1 152,21 149.7| 158.8
35-44 yearS-esmecccemcenmcmecmscmcccccrmn—c———— 156.1) 153.1| 168.8 159.1) 154.9]| 166.8
45-54 years-=-ecemccmcemaccncecccneccee——— 158.5 157.7| 163.8 170.8 | 168.6| 177.5
55-64 yearSeemecmmmmamceccccccmccossnnre———— 167.0 166.7| 168.6 176.0( 175.3]| 182.3
65-74 yearSmecscececcmsmnssrmccmccmm e ———— 179.3 180.1| 174,8 181.9 181,6| 185,2
75-79 years-e-scccc e 180.8 ¢ 181.3( 177.7 177.9 179.1| 170.7
Diastolic
Total, 18-79 yearse-me-secececcmccncana 98.0 97.41 100.3 95.6 94,1| 102.5
18-24 yearse----ccmeccmcccmcannnmce e 98.3 98.31 99.0 99.3 97.9] 102.0
25-34 yearse-ccerccmmammccmcemcmcnmnec————— 101.3}| 102.0} 97.6 102.0| 100.8| 104.5
35-44 yearSesm-smmcmmmemsecocccccceeeee——aan 100.6 |} 100.0| 102.6 100.1 97.51 104.6
45-54 years----m-mmmccmamceccenecemeeneaae 101.0(| 100.5| 103.0 98.6 96,71 104.4
55-64 years-seemeecmmccccmomeaceme e ——————— 96.3 95.7] 99.0 98.2 96.8| 110.1
65-74 years---c-osmacmmcc e 94,3 93.6( 98.1 91.0 90.5| 95.7
75-79 yearSeeceommewrmeccccmccscnmrcancnna—ea 90,8 90.5 93.1 86.1 86.9 81.3
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Table IIX. Specified X-ray and ECG evidence of hypertensive heart disease, by hypertension sta~
tus, sex, and race in broad age groups: Health Examination Survey, 1960-62

Men Women
Hypertension status and evidence
All . All s
races White |Negro races White| Negro
Definite hypertension Number of persons 18-44 years
Total-cmcc e e 142 102 33 103 61 40
Evidence-ewemcmcmcancacnanx 49 28 20 41 19 21
X-rayl --- 35 22 12 37 17 19
2 o] U U U O 19 8 11 6 2 4
Both X-ray and ECG evidence--ececmecccacna- 5 2 3 2 - 2
No evidence-ee-semceameccorcnmcamncnnmannac 93 74 13 62 42 19
Borderline hypertension
Total-ewemmenmnccsmnccwccncnmcnan e m——— 220 192 24 109 89 17
Evidence-=mermnrnrmeccrnronncncrrecrencanne" 45 33 11 14 9 4
X-rayl cemcmmcmccmaccmcenccemcmecncacc—a—— 35 25 9 12 9 2
ECG2 crmmmmenecccmcmace s cna— e e a e ————— 11 9 2 3 - 3
Both X-ray and ECG evidence--smemmmacacacaa- 1 1 - 1 - 1
No evidencee-eemecmmccmmcccccmcccnecacannn- 175 159 13 95 80 13
Normotension
Totaleecmcmacmaamcanccaammama e 1,427 | 1,240| 149 1,852 1,581 228
Evidence~sececnanascccnoscncnccnceccannacnn- 122 94 23 82 53 26
X-rayl ememecccccccecemcceceececmececae—ean 98 78 16 77 49 25
ECE2 mmcemecmccmcmamccmaccmccncccmc e 29 17 11 5 4 1
Both X-ray and ECG evidence-m-eec-memmcacna= 5 1 4 - - -
No evidence-semeecmeccmccmccamccccccmcameas 1,305 1,146 126 1,770 1,528 202
Definite ‘hypertension Number of persons 45-79 years
Total-cermeccmccnmccccnrcammmcc e nm—— 309 244 63 462 372 89
Evidence--ewrmmecccsccecacmrenenernamne——an 154 107 46 268 202 66
X~ray! cemccmcmcemcnccm e aeeee 128 90 37 259 197 62
oo .y S 58 29 29 47 26 21
Both X-ray and ECG evidence~--emecemcmcaaa- 32 12 20 38 21 17
No evidence-recmmerrecnemcmenmeccemcmamm——— 155 137 17 194 170 23
Borderline hypertension
Totaleeeecmcrecamccnneanacoccrmecacan 295 266 28 303 269 32
Evidencessmarmreccmcmremeccccncccancenananan 96 86 10 113 94 18
Xeray! cmccdciiccncmcdicmeccdncennna 88 81 7 109 92 16
ECG2 caccaumacmmmmncmccccrcmcmcel 13 9 4 13 7 6
Both X-ray and ECG evidence-=-memc-cmne cean- 5 4 1 9 5 4
No evidence--=-mamemccccmcccccccnnccc e 199 180 18 190 175 14
Normotension
Totalememamamccraamma e ma e 698 625 61 752 678 63
Evidence---eeecemmcccncrnncnnacccnacaaann 180 152 25 170 143 26
Xarayl cumcmcmmmcmccmce e 160 137 20 161 137 23
ECG2 cecmeemccmemcmcnecememceccemem e —————— 35 27 8 15 9 6
Both X-ray and ECG evidence-----meeoccmaan.o 15 12 3 6 3 3
No evidence@-e-mememmmccomcmnccncccmumencaaaa. 518 473 36 582 535 37

iF@nd%ng of general cardiac enlargement or left ventricular hypertrophy.
“Finding of LVH or left bundle branch block. Does not include cases determined on the basis of

supplementary ECG measurements.
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Table IV. Specified X-ray and ECG evidence for cases of definite hypertensive heart disease with-

out currently hypertensive blood pressures, by hypertension status,

groups: Health Examination Survey, 1960-62

sex, and race in broad age

Hypertension status and evidence

Men Women

All
races

All

races White

White | Negro

Negro

Borderline hypertension

Total-reecmcccc e cc e
X-ray evidencel --oem o mme i eeeeeee
ECG evidenceZemmmummmeccccccmcam e
Both X-ray and ECG evidence--e~-mememcomacea=

Normotension

Total-mermmac e e
X-ray evidencelecemomomom e
ECG evidence2amemecmmmmcmcc e e
Both X-ray and ECG evidence-scecemamcamancaa

Borderline hypertension

Total-memc e e
X-ray evidenceleom-m—mcmmom e cem——aee
ECG evidenceZemmemommmcccccccemcmceme e
Both X~ray and ECG evidencem=me—cem—ccoa—a—oe
Normotension
e - R e
X-ray evidencelem—ememccmmmeeecc e
ECG evidence?emmmmcomcccmomammmececaeee e
Both X~ray and ECG evidencee-ee—me—emmecacana

Number of persons 18-44 years

L 1 - 1 -
- - - 1 -
1 1 - - -
- - - 2 2
- - - 2 2

Number of persons 45-79 years

8 8 - 2% 18
8 8 - 23 17
1 1 - 5 4
1 1 - 4 3
12 12 - 22 16
11 11 - 19 14
3 3 - 4 2
2 2 - 1 -

lpinding of general cardiac enlargement or left ventricular hypertrophy.

2Finding of LVH or left bundle branch block. Does not include cases determined

supplementary ECG measurements.
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Table V. Evidence in the diagnosis of hypertensive heart disease, by hypertension status, sex, and
race in broad age groups: Health Examination Survey, 1960-62

Men Women
Hypertension status and evidence
All . All .
races White| Negro races White | Negro
Definite HHD with definite hypertension Number of persons 18-44 years

L N R e L T T e 54 32 21 43 20 22
X-ray-ecemecrmrcm e e r e ren e e e m e n e ————— 35 22 12 37 16 19
ECG evidence (original)lew-vocemmececumnao o 19 8 11 6 2 4
ECG evidence (supplementary)®----------ceeu- 7 4 3 4 2 2
Both X-ray and ECG evidenced-eevmcmvamaaaa o 7 2 5 4 1 3

Definite HHD without definite hypertension

Total-weormmmarcm e e c e 1 1 - 3 2 -
Kel@yeermmocerrcnccenc e mrrr e e r—cr———————— - - - 3 2 -
ECG evidence (original)le--czemccemeamcncna. 1 1 - - - -
ECG evidence (supplementary)”=ceecemcemeacaan - - - - - -
Both X~ray and ECG evidencesd-meacmaceacacoco - - - - - -

Suspect HHD

Totalerrmmreemarcccecrcncccmcanarenaa— 47 34 12 15 10 5
XeXgymrcmmmmce e mrmamccecm e mecem e mc e e ————— 35 25 9 11 9 2
ECG (original)le-eeccaan 10 8 2 3 - 3
ECG (supplementary)? 3 2 1 2 1 1
Both X-ray and ECG evidenced-eemmemcaccmacaan 1 1 - 1 - 1

Definite HHD with definite hypertension Number of persons 45-79 years

1o o7 g 169 118 50 280 208 71
b Q- gy S 128 90 37 259 197 62
ECG evidence (original)l----: ---------- 58 29 29 47 26 21
ECG evidence (supplementary)?-c-ccoaceomcccaa 25 19 6 42 22 19
Both X-ray and ECG evidencesde-cremamcmmncnn- 42 20 22 68 37 31

Definite HHD without definite hypertension

Totalecrerecmmccnmcconccm e e ———e 20 20 - 46 34 12
KXy mrmemme e e n e e e e m— e —————————— 19 19 - 42 31 11
ECG evidence (original)l-w-—ceeomacammacmann 4 4 - 9 6 3
ECG evidence (supplementary)-~-cocevccacea- 2 2 - 2 2 -
Both X-ray and ECG evidenced--c-cececencna— 5 5 - 7 5 2

Suspect HHD

Totalemcemmnoomeenccccnecmccm e 103 90 13 99 82 15
Xerayeeemmemmecmneammcemamc e n et o ——— 80 73 7 86 75 10
ECG (original) lemaccccmacmmcccmcmmmcaeacaen 12 8 &4 8 3 5
ECG (supplementary) Zee-cacececmcanene- 29 25 4 13 9 3
Both X-ray and ECG evidence3 18 16 2 8 5 3

1Original reading.
Voltage measurement,

3 Either original or supplementary ECG evidence and X-ray evidence.
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Table VI. Percent of persons with definite hypertension who have hypertemsive heart disease, by
age, sex,and race: Health Examination Survey, 1960-62

Age

Men

Women

White

Negro

White

Negro

Percent of hypertensive
persons with HHD

Total, 18-79 yearS~emmeemecorecccccccccrmeccrcmoasomcc e e m e 43,4 74.0 52.7 72.1
18-24 yearSe-esecmemecmamcmcm e eccecmencmmmcmaemccmcee ettt ¥* % * *
25-34 yearS~mmmmmammmacc e emmsm e mammo e anme e e ——— 29.2 40,0 26.7 ¥
35-44 yearseemmemummamcc-cccsccnseamemcmemcoemccmccmssmceeneon——n——a 33.3| 72.7} 38.1 57.1
45-54 YEATS-mewwcmmemmmmmmm oo m o m e e e acomccmmemeoomessemae—— 41,7 75.0| 38.2 67.4
55-64 yearSe==e-memmwmcmemmaccommcccmcccccncecmccsncnmsccmsecocecnaan 43,8 79.2}1 56.7 89.5
65~74 yearSe---e-mweemueemmccmomcommmccccmscecccmscssscnecmmesmeca——- 59.3] 93.3| 66.9 90.0
75-79 yeATrSeececeamemmmmmmcmmcmmceesscmsassenessmeesAmmeE—m————————— 61.9 *| 69,2 *
Table VII. Percent of persons aged 45-74 years with diastolic or systolic hypertension who have

hypertensive heart disease, by age, sex, and race: Health Examination Survey, 1960-62

Age

Men

Women

White

Negro

White

Negro

45-54
55-64
65-74

45-54
55-64

Percent of diastolic hyper-
tensivel persons with HHD

49.0' 83.7| 57.9| 79.4
43,51 73.7] 38.2 67.6
51,01 88.9| 67.2 88.9
58.61 91,71 75.01 100.0

Percent of systolic hyper=
tensivel persons with HHD

43,41 70,01 5L.0 73.7
33.3 *| 38,5 *
32.3 *| 43.4 %*
60.0 % 61,1 *

Ipiastolic hypertensives are those with diastolic pressures of 95 or more,

sives
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Table VIII.

Number of persons reported as having hypertension or hypertensive heart disease, by

the Health Examination Survey and by their personal physician: Physician Inquiry, Health Exam-

ination’ Survey, 1960-62

Condition reported by Health Examination

Survey
Condition reported by personal physician Total
Definite Borderline Normotension
hypertension | hypertension
Hypertension

Totalomemcmmcm e c e ccemc e e 488' 84 | 80| 324
Definite hypertension-=--eemcmcacccmcmeamea o 65 38 14 13
Borderline hypertension------cee-ccanccocanaao 33 12 9 12
Normotensionerecreemreencrerenacccmccmcccnceaaa 390 34 57 299

Definite HHD Suspect HHD No HHD

Hypertensive heart disease

Total--mmemmcm e 488 65 21 402
Definite HHD=w-ommremcmmcccrammacm e e 33 17 3 13
Borderline HHD-r--=ceramccrecncarnnecccemccan—— 22 12 2 8
No HHD=-+-+-mmcmcmcme e e rcmmn e mca e a 433 36 16 381

NOTE: Inquiries were
ceived.

sent for a subsample

of the HES examinees;

488 usable replies were re-
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APPENDIX VI

DEMOGRAPHIC TERMS

Age.—The age recorded for each person is the
age at last birthday. Age is recorded in single years.

Race.—Race is recorded as "White," "Negro," or
"Other," '"Other'" includes American Indian, Chinese,
Japanese, and so forth. Mexican persons are included
with "White'" unless definitely known to be Indian or of
another nonwhite race.

Population size.—The five classes comprising this
characteristic were derived from the design of the
sample, which accomplished a stratification of the pri-
mary sampling units by population size in eachof three
broad geographic locations. Because the Survey was
started in 1960, the primary sampling units within each
of the five population-size classes were necessarily
based on populations and definitions of the 1950 census.
The name of each selected primary sampling unit with-
in each population-size class and geographic location,
along with other selected sample data, are presented
in an earlier report,2

The definitions for each of the five population-size
classes are as follows:

Giant metropolitan areas.—This class includes
primary sampling units defined in the census as stand-
ard metropolitan statistical area's (SMSA's) having
a population of 3,000,000 persons or more.

Other vevy large metropolitan areas.—1Included in
this class are standard metropolitan statistical areas
with a population of 500,000 to 3,000,000 as defined by
the 1950 census,

Other standard metropolitan statistical aveas.—
This class includes other SMSA's,

Other urban.— This includes primary sampling
units which were highly urban in composition but were
not defined as SMSA's. )

Rurel.—This includes primary sampling units
which were primarily rural in composition according
to census definitions.

Region.—For the purpose of classifying the pop-
ulation by geographic area, the United States was
divided into three major regions. This division was
especially made for the design of the HES sample. The
regions and the States included are as follows:

Region States Included
Maine, Vermont, New Hampshire,
Massachusetts, Connecticut, Rhode

Northeast-----
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Island, New York, New Jersey,
Pennsylvania, Ohio, and Michigan

Delaware, Maryland, District of
Columbia, West Virginia, Virginia,
North Carolina, South Carolina,
Georgia, Florida, Kentucky,
Tennessee, Alabama, Mississippi,
Arkansas, Louisiana, Oklahoma, and
Texas

Washington, Oregon, California,
Idaho, Nevada, Montana, Utah,
Arizona, Wyoming , Colorado, New
Mezxico, North Dakota, South Dakota,
Nebraska, Kansas, Mimnesota, Iowa,
Missouri, Wisconsin, Illinois, and
Indiana

‘Urban and vural.— For the first six primary sam-
pling units at which examinations were conducted, the
definition of urban and rural was the same as that used
in the 1950 census. These locations were Philadelphia,
Pa., Valdosta, Ga., Akron, Ohio, Muskegon, Mich.,
Chicago, 111., and Butler, Mo. For the remainder of the
sampling units the 1960 census definitions were used.

The change from 1950 to 1960 definitions is of
small consequence in the Survey, since only six lo-
cations were affected, and the major difference is the
designation in 1960 of urban towns in New England and
of urban townships in New Jersey and Penmnsylvania,

According to the 1960 definition, the urban popula-
tion comprises all persons living in (a) places of 2,500
inhabitants or more incorporated as cities, boroughs,
villages, and towns (except towns in New England, New
York, and Wisconsin); (b) the densely settled urban
fringe, whether incorporated or umincorporated, of
urbanized areas; (c) towns in New England and town-
ships in New Jersey and Pennsylvania which contain
no incorporated municipalities as subdivisions andhave
either 25,000 inhabitants or more or a population of
2,500-25,000 and a density of 1,500 persons or more
per square mile; (d) counties in States other than the
New England States, New Jersey, and Pennsylvania
that have no incorporated municipalities within their
boundaries and have a density of 1,500 persons or more
per square mile; and (e) unincorporated places of 2,500



inhabitants or more not included in any urban fringe.
The remaining population is classified as rural,

Place description.—In this Survey the urban pop-
ulation is classified as living " in the central city"
or "outside the central city" of an SMSA. The re-
maining urban population is classified as not in
SMSA."

The definitions and titles of standard metropolitan
statistical areas are established by the U.S. Bureau of
the Budget with the advice of the Federal Committee
on Standard Metropolitan Statistical Areas.

The definition of an individual standard metro-
politan statistical area involves two considerations:
first, a city or cities of specified population to con-
stitute the central city and to identify the county in
which it is located as the central county; and, second,
economic and social relationships with contiguous
counties which are metropolitan in character so that
the periphery of the specific metropolitan area may
be determined.

Persons "in the central city" of an SMSA are
therefore defined as those whose residency is in the
city appearing in the stand and metropolitan statistical
area title. Persons residing in an SMSA but not in the
city appearing in the SMSA title are considered to
reside ''outside the central city."

The remaining population is allocated into rural-
farm and rural-nonfarm groups. The farm population
includes all persons living in rural territory on places
of 10 acres or more from which sales of farm prod-
ucts amounted to $50 or more during the previous
12 months or on placesoflessthan 10 acres from which
sales of farm products amounted to $250 or more dur-
ing the preceding 12 months. Other persons living in
rural territory were classified as nonfarm. Persons
were also classified as nonfarm if their household
paid rent for the house but their rent did not include
any land used for.farming.

Employment status.—This term applies to the
employment status of persons during the 2-week
period prior to the week of interview, It is not in-
tended that this term define the labor force or provide
estimates of the employed or unemployed population
at the time of the survey.

Persons who reported that they either workedator
had a job or business at any time during the 2-week
period prior to the week of interview were considered
employed. This includes paid work as an employee of
someone else, self-employmént in business, farming,
or professional practice, and unpaid work in a family
business or farm. Persons on layoff from a job and
those who were absent from their job or business be-
cause of temporary illness, vacation, strike, or bad
weather are considered employed if they expected to
work as soon as the particular event causing their ab-
sence no longer existed. Freelance workers are con-
sidered currently employed if they had a definite ar-
rangement with one or more employers to work for pay
according to a weekly or monthly schedule either full

time or part time. Excluded are such persons who have
no definite employment schedule but work only when
their services are needed. Also excluded are (1) per-
sons receiving revenue from an enterprise in whose
operation they do not participate, (2) persons doing
housework or charity work for which they receive
no pay, and (3) seasonal workers during the portion
of the year when they were not working. (It should
be noted that these data were not collected for Phila-
delphia.)

Occupation.— A person's occupation may be defined
as his principal job or business. For the purposes of
this Survey the principal job or business of a respond-
ent is defined in one of the following ways. If the per-
son worked during the 2-week-reference period of the
interveiw or had a job or business, the question con-
cerning his occupation (or what kind of work he was
doing) applies to his job during that period. If the re-
spondent held more than one job, the question is di-
rected to the one at which he spent the most time.
It refers to the one he considers most important when
equal time is spent at each job. A person who has not
begun work at a new job, is looking for work, or is on
layoff from work is questioned about his last full-time
civilian job. A full-time job is defined as one at which
the person spent 35 hours or more per week and which
lasted 2 consecutive weeks or more, A person who has
a job to which he has not yet reported and has never
had a previous job or business is classified as a "new
worker."

The occupational groups are shown below with the
appropriate census code categories.® (Thisinformation
was not collected for Philadelphia and Valdosta.)

Occupational title Census code
Professional, technical, and
managerial —----—comeemmaao
Farmers and farm managers---
Clerical and sales workers --~-
Craftsmen, foremen, and

R,000-195, 250-285
N, 222
S, Y, Z, 301-395

kindred workers===-meceeemae- Q, 401-545
Operatives and kindred

WOTKEY'S mmmmc e T, W, 601-721
Private household and service

WOITKEr'S ==-mmmm - P, 801-803,810-890
Farm and other laborers

(except mine)=---=cmmmmmmcu- U, V, X, 901, 905,

960-973

Unknown (including new
WOrKers) =-=---moomm oo 995 and all other

codes
Industry.—The industry in which a person was re-

portedly working was classified by the major activity
of the establishment in which he worked.

2U.8. Bureau of the Census: 1960 Census of Population, Classified
Index of Occupations and Industries. Washington. U.S. Government
Printing Office, 1960.
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Industry Title

Agriculture, forestry, and

fisheries--=r-cm-mecmcccmcrr e e ce e
Mining and construction-=-=-r--c-mcemcmemmemcna-
Manufacturinge------c--mcmccmmac e e m e e
Transportation, communication,

and other public utilities~e=-=------eecmcecaan
Wholesale and retail trade-----------=---c-cc==
Finance, insurance, and real

Government==-=-=--=-c---c--c---com—mmaomcommna
Unknown (including new workers)----------c----<

Census Code SIC Code
01,02,07, exc.
A, 017,018 0713,08,09
C, 126-156 10-14, 15-17
B, M, 206-459 19-39, 0713
L, 507-579 40-49
D, F, G, 606-696 50, 52-59
706-736 60-67
E, H, K, 806-898 70,72,73,75,76,78,82,
84,86,88,89
J, 906-936 91-94
999 99

The only exceptions to the above are those few
establishments classified according to the major ac-
tivity of the parent organization, and they are as
follows: laboratories, warehouses, repair shops, and
places for storage.

The industry groupings are shown above. (Data
on industry were not collected for Valdosta and Phila-
delphia.) The census code (the Classified Index of
Occupation and Industries) and the Standard Industrial
Classification (SIC) code components are also listed.

The industry title government differs somewhat
from the usual industrial classification of government,
since it is limited to the postal service and Federal,
State, and local public administrations. This category
includes only uniquely governmental functions and ex-
cludes those activities which may also be carried out
by private enterprise. For example, teachers in public
educational facilities and nurses engaged in medical
services of governmental agencies are included with
the "service and miscellaneous' group.

Usual activity status.— All persons are classified
according to their usual activity status during the 12-
month period prior to the week of interview, The
"usual'' activity status, in case more than one is re-
ported, is the one at which the person spent the most
time during the 12-month period,

The categories of usual activity status used are
usually working, usually keeping house, retired, and
other. For several reasons these categories are not
comparable with somewhat similarly named categories
in official Federal labor force statistics. First, the
responses concerning usual activity status are ac-
cepted without detailed questioning, since the objective
of the question is not to estimate the numbers of per-
sons in labor force categories but to identify crudely
certain population groups which may have differing
health problems. Second, the figures represent the
usual activity status over the period of an entire year,
whereas official labor force statistics relate to a much
shorter period, usually 1 week. Finally in the definitions
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of specific categories which follow, certain marginal
groups are classified differently to simplify procedures.

Usually wovrking includes persons who are paid
employees; self-employed in their own business,
profession, or in farming; or unpaid employees
in a family business or farm. Work around the
house or volunteer or umpaid work, such as for a
church, is not counted as working.

Usually keeping house includes women whose
major activity is described as 'keeping house'
and who cannot be classified as "working."

Retived includes persons 45 years of age andolder
who consider themselves retired, In case of
doubt a person 45 years of age or older is counted
as retired if he or she has either voluntarily or
involuntarily stopped working, is not looking for
work, and is mnot described as 'keeping house,"
A retired person may or may not be unable to work.

Other in this report includes men not classified as
"working" or "retired" and women not classified

as "working,"” "keeping house," or ''retired.”
Persons who are going to school are included in
this group.

Education.—Each person is classified by education
in terms of the highest grade of school completed.
Only grades completed in ''regular' schools, where
persons are given a formal education, are included.
A regular school is one which advances a person to-
ward an elementaryor high school diploma or a college,
university, or professional school degree. Thus, edu-
cation in vocational, trade, or business schools outside
the regular school system is not counted in determining
the highest grade of school completed.

Income of family or unrelatea individuals.—Each
member of a family is classified according to the total
income of the family of which he is a member. Within-
the household all persons related to each other by
blood, marriage, or adoption constitute a family., Un-



related individuals are classified according to their
own income.

The income recorded is the total of all income
received by members of the family in the 12-month
period preceding the week of interview. Income from
all sources is included, e.g., wages, salaries, rents
from properties, pensions, help from relatives, and
so forth.

000

Marital status.—The categories of marital status
are married, widowed, divorced, separated, and never
married. Persons with common-law marriages are
considered married. Separated refers to married
persons who have a legal separation, those living apart
with intentions of obtaining a divorce, and other persons
permanently or temporarily estranged from their spouse
because of marital discord.
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APPENDIX VI

STATISTICAL NOTES

The Survey Design

The Health Examination Survey is designed as a
highly stratified multistage sampling of the civilian,
noninstitutional population, aged 18-79 years, of the
conterminous United States. The first stage of the
plan is a sample of the 42 primary sampling units
(PSU's) from 1,900 geographic units into which the
United States has been divided. A PSU is a county,
two or three contiguous counties, or a standard metro-
politan statistical area, Later stages result in the ran-
dom selection of clusters of about four persons from
a small neighborhood within the PSU, The total sample
included 7,710 persons in the 42 PSU's in 29 different
States, The detailed structure of the design and the
conduct of the Survey have been described in previous
reports,! 2

Reliability in Probability Surveys

The methodological strength of the Survey derives
especially from its use of scientific probability sam-
pling techniques and of highly standardized and closely
controlled measurement processes. This dces not imply
that statistics from the Survey are exact or without
error. Data presented are imperfect for three important
reasons: (1) results are subject to sampling error,
(2) the actual conduct of a survey never agrees per-
fectly with the design, and (3) the measurement process
itself is inexact even when standardized and controlled.
The faithfulness with which the study design was car-
ried out has been analyzed in a previous repo:c't:.2

Of the total of 7,710 sample persons, 86 percent
or 6,672 were examined., Analysis indicates that the
examined persons are a highly representative sample
of the adult civilian, noninstitutional population of the
United States. Imputation for the nonrespondents was
accomplished by attributing to nonexamined persons the
characteristics of comparable examined persons. The
specific procedure used? consisted of inflating the sam-
pling weight for each examined person to compensate
for nonexamined sample persons at the same stand
(place of examination) and of the same age-sex group.

While it is impossible to be certainthattheprev-
alences of hypertension and of hypertensive heart
disease were the same in the examined and the non-
examined groups, the available evidence indicates
that they did not differ greatly. One source of infor-
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mation on this question was a special inquiry sent to
the physicians of nonexamined persons and to the
physicians of a matching set of examined persons. The
prevalences reported for the examined and for thenon-
examined groups were in close agreement.

Sampling and Measurement Error

In this report and its appendixes, several references
have been made to efforts to evaluate both bias and
variability of the measurement techniques. The prob-
ability design of the Survey makes possible the cal-
culation of sampling errors. Traditionally the role of
the sampling error has been the determination of how
imprecise the survey results may be because they
come from a sample rather than from the measurement
of all elements in the universe,

The task of presenting sampling errors for astudy
of the type of the Health Examination Survey is com-
plicated by atleastthree factors: (1) Measurement error
and "pure" sampling error are confounded in the data;
it is not easy to find a procedure which will either
completely include both or treat ome or the other
separately. (2) The survey design and estimation pro-
cedure are complex and accordingly require computa-
tionally involved techniques for calculationof variances.
(3) Thousands of statistics come from the survey, many
for subclasses of the population for which there are
small numbers of sample cases. Estimates of sampling
error are obtained from the sample data and are them-
selves subject to sampling error, which may be large
when the number -of cases in a cell is small, or even
occasionally when the number of cases is substantial.

In the present report, estimates of approximate
sampling variability for selected statistics are pre-
sented in tables IX and X. These estimates have been
prepared by a replication technique which yields over-
all variability through observation of variability among
random subsamples of the total sample. The method
reflects both 'pure'" sampling variance and a part
of measurement: variance,

In accordance with usual practice, the interval
estimate for any statistic may be considered to be the
range within one standard error of the tabulated sta-
tistic with 68 percent confidence or the range within
two standard errors of the tabulated statistic with
95 percent confidence.



Table IX. Standard error in prevalence rates for definite hypertension and definite hypertensive
heart disease in adults, by sex, age, and race: United States, 1960-62

Definite HHD Definite hypertension
Sex and age
All . All -
races White| Negro races White| Negro
Percent of specified population group
Both sexes, 18-79 years-e=-ec-cccmccccmcccecaa 0.38 0.33] 1.66| 0.61 0.56 2.13
Men

Total, 18-79 years--mecececrmeecccmcmmccenceacax 0.46 0.39 2,291 0,71 0.77 2,94

18-24 yearSmememcmcmmncmcam———— —_— 0.39 0,22 1.65| 0.68 0.66 1.82
25-34 yearSeemmmescmmcommnec e e mm— e cm e m - 0.51 0.49 3.20} 0.86 0.91 3.13
35-44 yeargmemmmcmmmcesmmcec ;e cmcmem e cm——a—————— 0.98 1.11| 3.20| 1.48 1.53 6.10
45~54 yearSermemmmmcnmm e —mem e — e —— e — e ——— 1.35 1.23} 3.91| 2.01 1.98 4.94
55-64 yeaArS=mmmcmmmmmc e c e e c—— e 1.77 1.99| 3.31} 2.45 2.42 7.14
65-74 YEArSmammcmmmemmmnm e ———— 1.89 1.96 3.01 3.52 3.24 11,07
75-79 yearsS=mecmmmmemmme e e ———— 4,67 5.52| 3.87| 6.81 6.67 19.74

Women

Total, 18~79 years=smemmmeacmccacmammmnmonncncan 0.44 0.49 2,22 0.82 0.77 2.93

18-24 yearseweemmmmann~ B e EE P E LR 0.18 - 1.57} 0.67 0.75 1.97
25-34 years~—e—m—wm—m ————— el 0.42 0.31 1.79 0,59 0.58 2,57
35=44 yearSme=memmmemm e e e —— e e ———— e, e —— e — e —— 0.79 0.82( 3,51 1.10 0.87 3.08
45.54 yearSmmmmmmmmmcm—— - —————— - 1.32 1.09| 1.26] 2.00 1.86 4,95
55~64 YEAYSmewmmmmmmemmmcrececmm e ————— 1.97 2,14 2,321 3.12 3.36 7.96
65~74 yearSmcmceccmcmnmmmmcmsmeeece e e— e ————— ~==] 3,95 3.75 3.33) 3.81 4.19 12.82
75~79 yearSemesmemmmemmmcmne e ea e, et —a e e ——— ~mee=] 4,68 3,71L| 6.95| 5.87 8.37 22,92
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Table X. Standard errors in prevalence rates for definite hypertension and definite hyperten-

Definite hypertension

Definite HHD

Characteristic White Negro White Negro
Men Women Men Women | Men | Women| Men Women
Region Standard errors per 100 adults
Northeast----ee-mmccmmcccm e 1.55| 1.28| 5.18| 4.33} 0.94) 1.16] 4.35 4,69
SoUtham o cm e e e 2,001 2,04 3.36( 3.71( 1.29| 1.29) 2.99 3.26
T e T T Ty S 1,01, 1.43| 7.23( 5.50| 1,11 | 1.04]|. 5.18 5.07
Population-size group

Giant metropolitan areags-------ceoememea- 2,28] 1.66| 4.,72| 4,60 1.11 1.62| 2,31 3.68
Other very large metropolitan areas----- 2,12 1.,98| 8.84| 7.29 1.55]| 1.63| 9.40 6.03
Other standard metropolitan statistical

areas-~-sm-s-—-mmemmcmmecmeccmcmm—————— 2,61 2,27 6,81| 7.35] 1.37| 1.33| 5.76 8.55
Other urban areas—s-w-meecececmcocmacanan. 2.55| 2,67 6.55| 5.87| L1.44{ 1,22 5,73 5.43
Rural areas-eee-ccmemcmcccmencecnen————— 2,02 2.15| 5,09 6.19} 1.42| 1.58| 3.98 4,66

Place description

SMSA~in central city----ceccecccmcacmenaoo 2,08f 1,55 3.77|( 3.03| 0.99! 1,53 3.19 3.00
SMSA-outside central city--cemecccacaaaa 1.32f 1.62| 6,53 10.29] 1.07| 1.17} 7.80 7.45
Urban, not SMSA-----cccmccmccmcccacaaan 1.90, 2.63) 8.12| 7.26| 1l.40} 1,50 6.90 7.16
Rural, farm-------crmmamccmre e 3.001 3.25} 9.94| 7.19) 3.01{ 3.76| 6.71 7.96
Rural, nonfarm----c-ececccnaccmamaaccaa. 2,59 2,48| 5.84} 6.53} 1,53 1,48 4.99 5.40

Usual activity status
Usually working--e-we--eoccmmm e 0.85{ 1.14; 2,65 2.,75| 0.71| 1.11| 2.58 2,51
Keeping house----ermcmmcroccmcccmcacacaa * 1,23 *1 3.70 *| 0.83 * 3.43
Retirederrecmcmmmemmc e 3.28 % 18.90 * 2,08 * | 15,54 *
Othermmcmrmeeccm e e 1.87( 1.85( 8.43| 13.63] 1.05| 1.60| 7.32 5.18
Industry

Agriculture, forestry, and fisheries----| 2,21| 6.64| 8.41| 8.88] 1.99| 6.58| 7.55 7.18
Mining and construction~-e-ecec-comacnceoas 3.27 *1 10.00 *| 2,32 *[ 8,52 *
Manufacturinges-c-ecmerocroaccccccncnaa. 1.81| 2.45] 6.56| 13.24} 0,98 1,03} 5.75 5.24
Transportation, communication, and

other public utilitiesewmerecamaceooooo 2.36 %1 10,75 *| 2.00 *1 3.74 *
Wholesale and retail trade-rece-vwecena-- 2,12 2,35| 6.22]10,13| 1,50 1.42| 5.90 7.33
Finance, insurance, and real estatee--~-- 5,24 2,50 - 6.33| 2.52| 4,13 -} 51.90
Service and miscellaneous-----mecoccennnn 2,67 2,34 9.79| 4.20( 1.60] 1.60| 6.83 3.69
GOVernmente-=mmceemmcemoomcccnacneo oo 2.68 * - =] 1.84 * - *
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sive heart disease in adults, by race, sex,

and selected characteristics: United States, 1960-62

Definite hypertension

Definite HHD

Characteristic White Negro White Negro
Men Women | Men Women| Men Women| Men Women
Residence Standard errors per 100 adults
Urbane--ccamcmmcacaccncamccnmros s a——e 0.81| 0.92| 3.58] 2.73} 0.70| 0.97] 2.30 3.09
RUral-meeccmrecc e rccmcccmer e m e ma e 1,341 1,21| 4.48| 3.89| 0.92( 1.11| 3.75 3.27
Occupation
Professional, technical, and managerial-| 2.26| 1,93| 9.73| 9.67{ 0.97| 1.33 - 3.53
Farmers and farm managers-----~=e-cc-c--- 2,44 *| 8.54 *| 1.95 *| 7.42 *
Clerical and sales workersee-mmemeeeccmen 3.32| 2,19 5.15| 6.78} 1.32] 1,15} 5.22 -
Craftsmen, foremen, and kindred workers~| 2.23 *| 7.84 *| 1.27 *| .6.30 *
Operatives and kindred workers----wece-- 2.3 2,61f 6,64 9.14} 0.98| 1.72f 5.29} 11.87
Private household and service workers---| 3,05| 2.78| 8.66 | 4.47 3.15| 3.12 7.50 4,09
Farm and other laborers (except mine)---| 3,22 *| 6,02 *| 2,12 *| 3,97 *
Education
Under 5 yearS--mem-cemmeccmcanmcoamcnaeax 3.80| 4.46| 8,02 10,351 3.8L| 3.64] 7.23 9.95
5-8 yearS-cemm-mmcecmcmaccscomamcmeemeoe—e 1.61( 1.86| 4.81| 4,08| 1.38| 1,75 4.05 3.29
9-12 yearSec-meermcmcemmmcccmcce——e—————— 1.07( 1,03| 3.88| 2,701 0.77| 0.60| 2,97 2,44
13+ YEArS~mrmr-mmmccmmmmeec—— e — e ———— 2.09¢ 2,11| 8.%01} 7.,12{ 1,10 1.10| 9.90 2,33
Family income
Under $2,000-mc-cmemccomcamnm e 2,37 3.03] 4.54| 4.26}] 1.73| 3.19| 4.25 3.63
$2,000-83,999~cwccmmmme e 2,20y 2,00} 4,03 4,95 1.51| 1.52f 3.93 4,95
$4,000-$6,999 e mmmcccc e 1.22| 1,03 4.96| 4.67) 0.85} 1,11 4.36 5.22
$7,000-59,999ccmcrcmmm i c e e 2,38 2.57| 6.37| 8.41| 0.85} 1.36| 6.20{ 12.39
$10,000+4~-=mcmcmmm e e 2,59 2,67 17.82 -t L,71] 1.81} 20.31 -
Unknowne---e--cecmacmemcmuccccmnncmcea e 3.26( 2.84f 11.15| 5.85{ 2.29{ 2.06f 7.12 6.47
Marital status

Marriedececaccmocmccmccneccc e 0.92| 0.92| 3.44| 3.37| 0.64| 0,77 2.91 3.02
Widowed-memwcmmmemccccom e c e r————— 5.95] 3.58] 40.24 | 10.36| 6.,16| 3.29| 33,06 10,02
Divorced-ecmcemmcncemcccanccmcnm———— eme==1 5,921 5,13| 12,71 | 8.80| 4.09| 5.85| 12.70 6.44
Separated-eecwmmemcmcmcacccmee e e a—— 6,79 5.71| 10,02 | 8.27) 3.78] 6.15| 7.02 5,93
Never marriede---c-meccmamccccmnacanacaa- 2,02 1.98| 4.22 6.34 1.56 1.43 2,14 3.84
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Expected Values

In tables 9-18 the actual prevalence rates for the
various demographic variables are compared with the
expected. The computation of expected rates was done
as follows:

Suppose that in an area (say, the Northeast) the
Health Examination Survey estimates that there are Ni

: .th
persons in the i
sum of N = N).

i

age-sex-race group (i=1, 2,..., 42;

Suppose the Health Examination Survey estimates
that the hypertension or HHD prevalence rate for the

prR

. : .th :
United States in the i age-sex-race group is Xi'

Then the expected rate of hypertension or HHD

for the area is
1 =z N X,

N i bt

Comparison of an actual value for, say, a region
with the expected value for that region is undertaken
on the assumption that a meaningful statement can be
made which holds, in some average way, for all
persons in the region. This may or may not be true.
The specified region may have higher values for young
persons and lower values for old persoms than are
found in other regions. In that case an average com-
parison will obliterate one or both of these differentials.
A similar remark may be made with respect to values
computed for all races together, since relationships
found in one race may not be found in another. Some
instances will be noted in the detailed tables where the
white and Negro differentials are not the same. In
arriving at the general conclusions expressed in the
text, an effort was made to consider all the specific
data, including data not presented in this report; but
it must be recognized that balancing such evidence is
a qualitative rather than quantitative exercise. The
standard error of the difference between an actual and

expected value may be approximated by the standard
error of the actual value (table X).

Small Numbers

In some tables magnitudes are shown for cells
for which sample size is so small that the sampling
error may be several times as great as the statistic
itself. Obviously in such instances the statistic has no
meaning in itself except to indicate that the true
quantity is small, Such numbers, if shown, have been
included to convey an impression of the overall story
of the table.

Tests of Significance

Tests of significance for the demographic variables
were performed in two ways. The first was to divide
the difference between the actual and expected values
by the standard error of the actual value. For example,
for white men who were employed as farmers and farm
managers the actual definite hypertension prevalence
was 5.9 percent lower than expected, and the standard
error was 1.7 percent. Since the difference was more
than three times its standard error, it may be deemed
statistically significant.

The second method was to examine the age-spe-
cific differences (not published)between the prevalence
for the specified group and the prevalence for all per-
sons. Thus, for white women living in the Northeast,
the definite hypertension prevalence was less than the
overall prevalence for all seven age groups. The prob-
ability of such anoccurrenceis0.008, andthe difference
is considered statistically significant. In this instance
the difference between the actual and expected values
(which is really a weighted average of the age-spe-
cific differences) is 1.55 its standard error which
(using tables of the normal distribution) has a prob-
ability of 0.12 and is not statistically significant.
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