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CARDIOVASCULAR CONDITIONS
OF CHILDREN AND YOUTHS

Jean Roberts, Division of Health Examination Statistics

INTRODUCTION

This report presents estimates of the preva-
lence of heart and other circulatory conditions,
known and previously unknown, of children and
youths age 6-17 years in the noninstitutionalized
population of the United States. These are based
on diagnostic impression data from the direct,
standardized examination findings of the Health
Examination Surveys among national probabil-
ity samples representative of the 23.8 million
children age 6-11 years in 1963-1965 and of the
22.7 million youths age 12-17 years in 1966-
1970. Findings are analyzed by age, sex, race,
geographic region, urban-rural residence, annual
family income, and in relation to some other
findings from the medical history and the
physical examination.

The Health Examination Survey is one of
the major programs of the National Center for
Health Statistics authorized through the Na-
tional Health Survey Act of 1956 for the
determination of the health status of the popula-
tion as a continuing Public Health Service
responsibility.l

The principal health survey programs of the
National Center for Health Statistics include the
Health Examination Survey, Health Interview
Survey, Health Manpower and Facilities surveys,
and Health Resources Utilization surveys, in
addition to those of Vital Statistics. The Health
Interview Survey, which collects health informa-
tion from samples of people by household
interview, primarily studies the impact of known
illness and disability on the lives of people. The

Health Manpower and Facilities programs obtain
information through surveys of hospitals, nurs-
ing homes, other resident institutions, and the
entire range of personnel in the health occupa-
tions. The Health Resources Utilization surveys
obtain information on the extent of health
facility and service utilization. In the Health
Examination Survey, data are collected by
means of direct physical examinations, tests, and
measurements performed on carefully selected
nationwide probability samples of the popula-
tion. This latter system, in addition to providing
the most efficient way of obtaining actual
diagnostic data on the prevalence of specified
medically defined illness, is the only one of the
survey programs to secure information on unrec-
ognized or undiagnosed conditions as well as on
a variety of physical, physiological, and psycho-
logical measures within the population. Medical
history, demographic, and socioeconomic data
are also obtained on the sample population
under study, making possible the interrelation of
these data with the examined findings for those
examined.

The Health Examination Survey is planned
as a continuous series of separate programs
called “cycles.” Each cycle is limited to certain
aspects of health within specified segments of
the U.S. population. The first cycle in 1960-1962
was designed primarily to provide data on the
prevalence of certain chronic diseases and on the
distribution of various physical and physiologi-
cal measures in a defined adult population.2.3

This report is based on findings from the
two programs of the Health Examination Survey



that followed the first cycle. For the second
cycle (1963-1965), a probability sample of the
noninstitutionalized children 6-11 years of age
in the United States was selected and examined.
In the third cycle (1966-1970), a similarly
designed probability sample of the noninstitu-
tionalized youths 12-17 years of age in the
United States was selected and examined. The
two programs were developed to obtain basic
measures of growth and development as well as
data on other health characteristics  for the
entire continuum of childhood through adoles-
cence. The questionnaire and examination con-
tent and procedures were specially designed for
each of the two age groups, taking into account
the differences in the health, mental, and be-
havioral characteristics of children and youths.
The examinations include those given by a
pediatrician who was assisted by a nurse, those
given by a dentist, tests administered by a
psychologist, and a variety of tests and measure-
ments by laboratory X-ray technicians. The
survey plan, sample design, examination con-
tent, and operation of these surveys have been
described in previous reports.*5

Field collection operations for the children’s
cycle started in July 1963 and were completed
in December 1965. Of the 7,417 children
selected in the sample, 7,119, or 96 percent,
were examined. This national sample closely
represents the 23.8 million noninstitutionalized
children 6-11 years of age in the United States
with respect to age, sex, race, geographic region,
population size of place of residence, and rate of
population change in size of place of residence
from 1950 to 1960.

In the youths’ cycle, data collection began in
March 1966 and was completed in March 1970.
For this program, 7,514 youths were selected in
the sample, and 6,768, or 90 percent of them,
were examined. This national sample closely
represents the 22.7 million noninstitutionalized
youths 12-17 years of age in the United States
with respect to the same characteristics as those
indicated for the children’s survey. The sample
design for the youths’ survey provided for use of
the same sampling areas and housing units used
in the preceding survey among children. As a
result, nearly one-third of the youths in that
study had previously been examined in the

children’s survey. The time lapse between the
two examinations ranged from 28 months to 5
years; median time lapse was about 4 years.

In each of these survey programs, examina-
tions were conducted consecutively in 40 differ-
ent locations throughout the United States.
During the single visit, each child or youth was
given a standardized examination by the examin-
ing team in the mobile units specially designed
for use in the survey. During the third cycle only,
girls whose urine specimens were found to have
bacteria on culture were brought back for repeat
urine tests.  Prior to the examination, demo-
graphic and socioeconomic data on household
members as well as medical history, behavioral,
and related data on the child or youth to be
examined were obtained from the parents. In
addition, a Health Habits and History form
(appendix III) was also completed by the youth
before he arrived for the examination and a
Health Behavior form was completed by him
while in the examination center. Ancillary data
were requested from the school attended by the
child or youth which included grade placement,
teacher’s rating of behavior and adjustment, and
health problems known to the teacher. A birth
certificate was obtained for each child and
youth to verify age and to obtain information
relative to condition at birth. Statistical notes on
the sample design, reliability of the data, and
sampling and measurement error are shown in
appendix I.

DATA SOURCES

Medical History

Children.—At the time of the initial visit to
the sample household, an interviewer from the
U.S. Bureau of the Census left with the parents a
self-administered Medical History form (ap-
pendix III) for each eligible child. This form was
picked up about a week later by the Health
Examination Survey representative, who re-
viewed it and assisted the parents in completing
any incomplete or inconsistent entries.

The questions from the Medical History
considered in this report were whether the child
ever had rheumatic fever, a heart murmur, or



anything else wrong with the heart; whether
exercise is now restricted; whether the child
takes any medication regularly; present health
status; and whether there is anything about the
child’s health that bothers or worries the parent.

Youths.—The Medical History for youths
obtained from the parent during the 1966-1970
survey was self-administered. Only the questions
on whether the youth ever had a heart murmur
or anything else wrong with the heart, the most
serious illness if rheumatic fever, present health
status, regular use of medication, and whether
the youth’s exercise was now restricted were
considered in this report.

The Health Habits and History form was left
in the household at the time of the Health
Examination Survey representative’s visit with
instructions that it be completed by the eligible
youth and returned to the survey before the
youth came in for the scheduled examination.
From this questionnaire, the only questions used
were the ones on whether or not the youth’s
exercise was now restricted, present use of
medication, and present health status.

Physical Examination

Children.—The examining physician with the
survey team was either a senior resident or
fellow in pediatrics who had been given special
training in the standardized physical examina-
tion used in the survey. The Medical History
filled out at home by the parent or guardian for
each child was available for review on the night
before the examination. Although it was rec-
ognized that this might tend to bias the ex-
aminer’s findings, information was needed at the
outset both regarding limitations in the child’s
ability to perform any of the tests or procedures
in the examination and regarding conditions
which might require further followup during the
examination. The examination was done accord-
ing to predetermined standardized procedures;
there was no subsequent examination to clarify
the initial diagnostic impression.

The purposes of the physical examination
were: (1) to identify examinees considered
normal within the limitations of this examina-
tion; (2) to detect acute conditions which might
affect other parts of the examination; (3) to

identify, insofar as possible, examinees with
heart disease and neurological, muscular, and
joint conditions, the major results of accidents or
injuries, and observable congenital malforma-
tion; and (4) to detect fever, asthma, epilepsy,
and any other condition the examining pediatri-
cian considered a contraindication to exercise.

The physician recorded his findings based on
his own best judgment and medical skill, with-
out attempting to ‘“compensate” for lack of
followup. As a result, the cases that were
“overdiagnosed” (relative to what might be
revealed by more followup evaluation) may have
been to some extent offset by cases that were, in
the same terms, “‘underdiagnosed.”

Included in the pediatrician’s examination
was an assessment of the general appearance of
the child with respect to tics, mannerisms, and
physical deformities; tests of the general func-
tioning and other abnormalities of the joints and
muscles; a limited neurological and cardiovascu-
lar examination; and an examination of the eyes,
ears, nose, and throat.

The cardiovascular examination included the
pediatrician’s listening for and recording a de-
tailed description of the heart sounds and any
murmurs, innocent as well as significant ones.
The examiner classified these murmurs as “inno-
cent,” “suspect significant,” or “definite signifi-
cant.” Only sounds and murmurs supported by
other evidence of abnormality were classified as
“suspect” or “definite significant.” Examination
protocol specified that innocent murmurs were
to be those which became less audible or
disappeared completely when the examinee
changed from the supine to the upright position
or during various phases of respiration. Not to
be included in the findings of murmur was a
venous hum—the soft humming sound heard in
the anterior part of the upper chest in systole or
diastole which could be made to disappear or be
slightly exaggerated by changing the position of
the head or by light compression over the
jugular vein.

Thrills were identified, if present, as to
whether evident during systole or diastole and
whether at the base or apex of the heart. In the
examination, this identification was made by
palpation with the hand and then listening with
a stethoscope over the cardiac area of the chest,



first while the examinee was sitting, leaning
forward, and with breath held in full inspiration,
and again later when the child was lying on his
left side.

The point of maximum impulse (PMI) of the
heart beat was determined with the examinee in
the supine position. The examiner recorded the
intercostal interspace at which the PMI was
located and whether within, at, or outside the
midclavicular line.

The nurse routinely obtained an electrocar-
diogram (EKG), monitored by the physician.
The physician recorded whether the EKG was
normal or abnormal.

The physician also scanned the chest X-ray
taken by the survey technician and recorded
whether or not possible cardiac pathology was
evident.

At the time of the examination, the survey
pediatrician also obtained more specific informa-
tion from the examinee on known history of
cardiovascular pathology.

The physician’s diagnostic impression of
heart disease was recorded together with whether
the condition appeared to be congenital or
acquired and the type of abnormal findings on
which the impression was based—history, thrill,
murmur, EKG, X-ray, or other.

Youth.—The examining physician with the
youth survey team was either a senior resident
or fellow in either pediatrics or adolescent
medicine from selected medical centers, schools,
or hospitals, who had been given special training
in the standardized physical examination used in
the survey.

On the day before the scheduled examina-
tion, the Medical History of Youth form com-
pleted by the parent and the Health Habits and
History—Youth form completed by the youth
were reviewed by the examining physician, who
paid special attention to any entries suggesting a
limitation on the youth’s ability to perform any
of the tests or procedures and to items which
might require further followup in the course of
the examination.

The physician’s examination included an
eye, ear, nose, and throat examination, check
for goiter, musculoskeletal and neurological eval-
uation, cardiovascular examination, grading of

facial acne, assessment of sexual maturation on a
5-point scale, and an appraisal of nutrition.
During the examination, the nurse drew a
sample of blood (later used to determine hema-
tocrit and hemoglobin levels, levels of choles-
terol, concentration of uric acid, presence or
absence of syphilis on serological tests, testoster-
one levels in boys, amounts of protein-bound
iodine, and genotype of blood groups), obtained
the three blood pressure readings (supine before
the examination and in both supine and sitting
positions after the physician’s examination), and
for the female examinees completed the men-
strual history questionnaire and collected a urine
specimen for culture of bacteria.

The cardiovascular examination included
routinely the listening for heart sounds while the
examinee was sitting and then when supine.
Palpation for thrills and the PMI were performed
with the examinee supine. The examining physi-
cian recorded location of the PMI of the heart
with respect to the intercostal interspace and
midclavicular line, the absence or presence of
thrills and, if present, whether those thrills were
systolic or diastolic and whether they were
heard at the base or apex, description of
abnormal first and second heart sounds, descrip-
tion and classification of murmurs as “signifi-
cant,” “possibly significant,” or “innocent,” and
description of other abnormal cardiovascular
findings. Electrocardiograms and chest X-rays
were taken routinely and available to the pedia-
trician for use in making his diagnostic impres-
sion, but no separate record was consistently
made of whether the findings for either were
interpreted by him as abnormal, nor was any
routine record made of additional information
on known cardiovascular condition obtained at
the time of the examination, as in the record for
children. Hence, it is not possible to determine
among the youth group the extent to which the
diagnostic impression was supported by these
specific findings, as can be done for the children.
However, the medical examiners in Cycle III
were specifically asked to make the best possible
decision using all the information available at
this one visit in distinguishing between signifi-
cant (suspect or definite) and innocent mur-
murs.



Quality Control

To insure skillful examinations by the staff
physician and standardization of observations
among the many different physicians employed
during the course of the survey, two specific
training methods were employed. The seniox
medical advisers of the Health Examination
Survey trained the physicians who were to
administer the standardized physical examina-
tion. Then during the first several days of
examinations at a location where a new staff
physician was in attendance, the senior medical
advisers were present to review procedures, to
perform replicate examinations, and to reduce
to a minimum interobserver variation in the
various components of the physical examination
and reporting.

The proportion of children with significant
cardiovascular findings on examination ranged
from 0 to 9.0 percent among the 36 pediatrician
examiners in the survey compared with 0 to
23.5 percent among youths examined by the 41
medical examiners, when the effect of age-sex
differences within each of the two groups is
controlled. Further information on the extent of
examiner variability in the diagnostic impression
data from these two surveys is included in
appendix L

Ten to fifteen youths selected at random
from among those scheduled for examination in
the first week, at each of the 40 examination
locations throughout the country were also
scheduled for a repeat examination 2 to 4 weeks
later at the same location and usually by the
same examiner. In all, replicate examinations
were obtained for 302 youths, or 4.5 percent of
all youths examined. Comparison of the findings
(shown in table A) from the original and
replicate examinations during the survey pro-
vided the senior medical advisers the basis for
identifying areas in which further quality con-
trol or retraining was needed.

Among those 302 youths examined twice,
83 percent (251 of 302 youths) were rated the
same on both examinations—essentially normal,
without significant cardiovascular findings, or
with significant cardiovascular findings. The
level of agreement on significant cardiovascular

Table A. Diagnostic impression regarding cardiovascular findings
among youths age 12-17 years from regular and replicate
examinations: Health Examination Survey, 1966-1870

Diagnostic impression—replicate
examination

" - . No
Diagnostic impres- Signif- signif-
sion—regular exami- All icant icant Essen-
nation find- :azlzﬂlc:r cardio- t::)l:_}/
ings N vascular
flnd- find- mal
tngs ings
Number of youths
All findings........ 302 18 49 235

Significant cardio-
vascular findings........ 16 9 1 6

No significant cardio-
vascular findings........

Essentially normal........ 231 7 15 209

findings from the two examinations was 36
percent (9 of 25 youths with such findings on
both).

FINDINGS

General Prevalence

Among noninstitutionalized children age
6-11 years in the United States, an estimated 2.4
per 100, or about 570,000, have a significantly
abnormal heart or other circulatory condition
(diagnostic impression). Among noninstitu-
tionalized U.S. youths age 12-17 years, the
corresponding rate is nearly double—4.6 per
100—or more than 1 million with a significant
cardiovasular condition (diagnostic impression)
(table 1).

These national estimates are based on direct
examination findings from the Health Examina-
tion Survey of 1963-1965 among a national
probability sample of children and that of
1966-1970 among a national probability sample
of youths. Summary findings from the examina-
tion and health histories with comparisons of
the general methods used in the two surveys
have been published.6 More specific information



on the protocol for the cardiovascular parts of
the examinations is included in the section
“Data Sources” of this report. The significant
cardiovascular findings are, as indicated, limited

to diagnostic impressions from the single exami- -

nation without the more detailed examination
or followup that might be needed for a definite
diagnosis. These findings are described in con-
siderable detail so that the reader will have a
basis for understanding the extent of compara-
bility or lack of it between the two examina-
tions.

The trend in the prevalence of cardiovascular
conditions is not consistent across the 6-17-year
age range. The cardiovascular rates are slightly
higher at 6-8 years (2.5-2.8 per 100) than at
9-11 years (2.0-2.3 per 100), then increase
steadily from 2.3 per 100 at 11 years to 5.6 per
100 at 14 years. Among youths, the rates are
consistently nearly double those among chil-
dren; they range from 3.6 per 100 at 12 years to
5.6 per 100 at 14 and 16 years (figure 1).

Among children, nearly three-fourths (71
percent) of these conditions were considered
congenital; the age-specific proportions range
from 57 percent at 7 years to 80 percent at 9
years but show no consistent age-related trend.
In contrast and possibly indicating differences in
emphasis between the two examinations, among
youths, only 9 percent of these conditions were
shown as congenital, and the proportions ranged
from b5 percent at 16 years to 12 percent at 14
years. '

The prevalence of cardiovascular conditions
is slightly higher among boys than among girls in
both age groups.

These diagnostic impressions and the distinc-
tion between the congenital and the acquired, as
indicated previously, are based on the physical
findings at the time of the examination and the
survey pediatrician’s evaluation of the medical
history of previously diagnosed conditions as
reported by the parent and examinee.

The following sections on findings from the
medical history and the examination contain an
assessment of the effect of differences, if any,
between the two studies on these trends.

Medical History

Findings from the medical history, as given
by the parent prior to the examination, show
that the history of ever having had a heart
murmur or something else wrong with the heart
is only slightly higher among youths (4.9 per
100) than among children (4.1 per 100). (See
table 1.) In comparison with present findings
from the examination, the proportion of chil-

All types—
congenital
and acquired
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dren with history of a cardiovascular condition is
nearly twice (71 percent more than) the propor-
tion with a significant cardiovascular condition
as determined from the diagnostic impression at
the time of the examination; among youths
these proportions are nearly identical—the rate
from history is only 7 percent greater than that
from the present findings at examination (figure
2).
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Figure 1. Prevalence rates for cardiovascular conditions, all types
and congenital, from examination diagnostic impressions
among children in 1963-1965 and youths in 1966-1970, by
age: United States

Figure 2. Prevalence rates for cardiovascular conditions from
examination and history (from parent) among children in
1963-1965 and youths in 1966-1970, by age: United
States



Similar to the findings at examination
among both children and youths, boys were
slightly more likely than girls to have been
reported by their parents as having a history of
a heart condition.

Information obtained from the medical his-
tory on present restriction of exercise for any
reason (only one of which would be a heart
condition) under doctor’s orders, indicates that
among youths, those with a history of cardiac
condition were substantially more likely to be so
restricted than those without such history;
among children, the relationship to the cardiac
history was less marked.

Rheumatic fever, which may impair normal
functioning of the heart temporarily or perma-
nently, was reported on history for 0.6 per 100
children and 0.9 per 100 youths. Such positive
history was about as frequently reported for
girls as boys and shows a general increase with
age from 0.2 per 100 at 6 and 7 years to 1.6 per
100 at age 17.

Among youths whose most serious illness
was rheumatic fever, about one-fourth (28 per-
cent) had the disease before they were 6 years
old and most of the rest had it during the 6-11-
year period (table 2). Nearly all (90 percent) had
received some medical treatment when they
were sick with rheumatic fever. More than half
(b6 percent) were reported to have had an
abnormal response to the streptococcal infection
that left some residual cardiac damage. This
information was not obtained among children.

Examination

Diagnostic findings.—For both children and
youths, the presence and significance of heart
murmurs were recorded by the examining pedia-
trician. The prevalence of significant or possibly

.significant murmurs was greater among children
(3.5 per 100) than among youths (2.4 per 100);
the rates were similar for boys and girls within
each age group (table 3). No consistent trend
with age in this rate across the 6-17-year span is
evident.

In the children’s examination, but not that
for youths, the examiner recorded whether the
EKG and chest X-ray showed evidence of
cardiovascular abnormality and whether the
examinee had a positive cardiac history, so that

it was possible to determine the extent to which
these were used in determining the diagnostic
impression. Among all those age 6-11 years, 4.7
per 100 had positive EKG’s, 3.1 per 100 had
positive chest X-rays, and 6.2 per 100 had
positive cardiac histories. For each, the propor-
tion was slightly higher among boys than girls.

The proportion with history of a cardiac
condition, as determined by the examining
pediatrician after reviewing the medical history
given by the parent and talking with the child
during the examination, is about 50 percent
higher among both boys and girls than when the
determination was made based on parent reports
alone. (See tables 1 and 3.)

'The extent to which these positive findings
were present among those with a diagnostic
impression of a cardiovascular condition among
children is shown in table B. Nearly 80 percent
of children with significant cardiovascular condi-
tions had a significant or possibly significant
heart murmur, more than one-third (38 percent)
had a positive EKG, more than one-fourth (29
percent) had a positive cardiac history, and
about one-fifth (18 percent) had a positive chest
X-ray. The four types of positive findings were
generally absent in children with normal cardiac
diagnostic impressions—the percent ranging from
98.6 percent without murmurs to 96.9 percent
with negative EKG findings.

Among children with significant or possibly
significant murmurs, nearly 42 percent were
considered to be essentially normal, without
significant cardiac pathology; more than three-
fourths (77 percent) of those children with
positive EKG’s were considered essentially nor-
mal, as were 88 percent of those with positive
history and 82 percent of those with positive
chest X-rays.

The recording of the physician in the chil-
dren’s examinaton did not permit the identifica-
tion of specific types of conditions, other than
murmurs, among those with significant diagnos-
tic impressions of cardiovascular pathology, as
could be done for the youths.

In the examination among youths the ex-
amining pediatrician recorded a description of
the first and second heart sounds. These sounds
were later classified using the functional system
described by Leatham,” McKusick,® and Nel-
son.? A further grouping of these classified heart



Table B. Percent of children age 6-11 years with or without a cardiovascular condition from diagnostic impression, by cardiovascular
findings on examination: United States, 1963-1965

Cardiovascular finding

No cardiovas-
cular condition

Cardio- (diagnostic
vascular impression)
condi-
tion— . No
diag- C:i:j:‘: cardiac
nostic . find-
impres- ings ings
sion on on
exami- | oy ami-
nation nation

All children in group ..o

Murmur, significant or possibly significant...
Positive EKG.uuuiereiiirriimimenssisensossasssmnmmseeneees
Positive cardiac history at examination....
Positive chest X-ray......cccoverersrcnsvarereenees

Positive EKG and chest X-ray ....cccummtissersicinosinmmesoscnesonnsssonsesesenens
Murmur (significant or possibly significant), positive EKG and chest X-ray .....ccoccvvuesccnssee
Murmur (significant or possibly significant), positive EKG and history (at examination) .
Rheumatic fever histOry. ..o,
Murmur (significant or possibly significant) positive history (at examination) and chest X-ray...
Positive EKG, history (at examination), and chest X-ray ..........cceeeus -
Murmur (significant or possibly significant), positive EKG, history (at examination), and chest X- ray

...................................................... 100.0 100.0 100.0

79.6 a41.7 98.6
38.4 77.0 96.9
29.1 88.4 98.3
................ 18.0 815 98.1

................

............... . 13.4 .. .-

12.2

NOTE: Figures do not add to 100.0 because of substantial overlap.

sounds was then made following the Eighth
Revision International Classification of Diseases,
Adapted for Use in the United States (ICDA).10
From this, the prevalence of various types of
cardiovascular conditions among youths as iden-
tified in the diagnostic impression was deter-
mined. The four principal types of significant
heart conditions among more than three-fourths
of the youths were identified as significant
murmurs, hypertension, septal defects (atrial or
ventricular), and symptomatic heart disease
(axrhythmias and heart block), as shown in table
4 and figure 3.

From this (using groupings from the ICDA
classification! 0) the estimated prevalence of
hypertensive heart disease among youths was 0.6
per 100 and of rheumatic heart disease 1.0 per
100 (table 3). If the latter group is limited to
those with known history of rheumatic heart
disease, rheumatic fever with some evidence of
heart pathology, or evidence of mitral valve
impairment, the prevalence rate for this type

would be 0.4 per 100.

Only about 45 percent of those youths with
a significant cardiovascular condition (from the
diagnostic impression) showed evidence of signif-
icant or possibly significant murmur in contrast
to the 80 percent among children (tables 4 and
B). The examining pediatricians in the youths’
study also used EKG, chest X-ray, and history,
in addition to the physical evidence, in making
their diagnostic impressions. However, it was not
possible to determine the extent to which
abnormal findings from each were present
among youths with and without significant
diagnostic impressions of abnormal cardiovascu-
lar conditions, as could be done for children.

The shift in the location of the PMI of the
apical thrust or beat of the heart with age across
the 6-17-year age range would be expected to
reflect both normal physiologic development as
well as the earliest possible evidence of heart
enlargement.

In normal development, the heart is situated
somewhat higher in the chest than it is in later
years.” The extent of shift of the PMI from the



Significant murmurs ...

Hypertension ...

Atrial or ventricular
septal defect ...oienninee

Symptomatic heart
disease {arrhythmias,
heartblock} .uaemsenns

Congenital anomalies
of circulation ..

Rheumatic fever with
heart involvement ...

Aortic valve disease
OF STENOSIS tuenmresrsersnrmrnes

Congenital heart
disease or anomaties ......

Mitral valve insufficiency
OF SLBROSIE wuonnnaiansrininnns

Ni-detined heart
disease {cardiomegaly,
ventricular hypertrophy,
chest Pains) s,

Diseases of arteries
or veins {dilated arteries,
varicose veins} ...

Other heart condition—
type not specified ...,

b

0 10 20 30 40 50
PERCENT OF YOUTHS WITH SIGNIFICANT CARDIOVASCULAR CONDITIONS

Figure 3. Percent distribution of youths age 12-17 years with significant cardiovascular conditions from diagnostic impression, by type
of condition: United States, 1966-1970

fourth to the fifth interspace is clearly evident
across the 6-17-year age range (tables 5 and 6
and figure 4). The proportion with the PMI of
the apical beat felt in the fourth interspace
generally decreased from 44 percent at age 6
years to 20 percent at age 17 years; the
proportion with PMI felt in the fifth interspace
increased with age among children from 56
percent at 6 years to 70 percent at 11 years; the

proportion with PMI felt in the lowest posi-
tion, the sixth interspace, generally increased
with age among youths from 4 percent at age 12
to 11 percent at 15 years of age.

The proportion among whom the PMI of the
apical thrust of the heart was felt outside (to the
left of) the midclavicular line is 3 times as large
among youths as among children, probably
reflecting the greater heart size among the
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Figure 4. Percent of children in 1963-1965 and youths in 1966-
1970 with point of maximum impulse of heart felt at 4th,
5th, and 6th interspace, by age: United States

youths—-although the trend with age is not
consistent across the 6-17-year range (figure 5,
tables 5 and 6).

The true prevalence rates of cardiovascular
conditions among those with specific diagnostic
findings from the examination and history
among children and youths are shown in table 7.
The prevalence of significant cardiovascular con-
ditions .is highest among those with significant
murmurs. The 90 percent of youths and 57
percent of children with significant murmurs
were considered to have significant cardiovascu-
lar pathology on diagnostic impression. Among

80p
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Figure 5. Percent of children in 1963-1965 and youths in 1966-
1970 with point of maximum impulse of heart felt at, in-
side, or outside the midclavicular line, by age: United
States
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children, the prevalence of significant cardiac
pathology was nearly as high among those with
positive chest X-ray evidence or cardiac history
as determined during the examination, as among
those with significant murmurs; the respective
cardiovascular rates were 50 percent and 46
percent.

Blood pressure.—The prevalence of definite
hypertension—that is, the adult standard of
either systolic blood pressure of at least 160
mm. Hg or diastolic pressure of 95 mm. Hg or
more—is very low among the 6-17-year age range
of the population. National estimates from those
Health Examination Surveys of 1963-1970 and
the more recent Health and Nutrition Examina-
tion Surveys of 1971-1974 indicate that less than
0.1 percent of children age 6-11 years and less
than 1 percent of youths 12-17 years old would
have that degree of elevation of blood pres-
sure.11,12 From the Health Examination Survey
among youths in 1966-1970 an estimated 0.6
per 100 had substantially elevated blood pres-
sure with clinical manifestations of definite
hypertension. Disturbances of the rate and
thythm of the heart and other types of cardio-
vascular pathology tentatively identifiable on
these examinations might also be expected to be
associated with lesser degrees of elevation or of
depression of blood pressure levels.

Among children and youths, the mean sys-
tolic blood pressures of those with diagnostic
impressions of significant cardiovascular condi-
tions are higher than the means for those with
essentially normal cardiovascular findings; the
mean differences are greater among youths (9.0
mm. Hg) than among children (2.3 mm. Hg), but
large enough among both age groups to be
statistically significant at the 5-percent probabil-
ity level (table 8 and figure 6). Mean diastolic
pressures for children with and without signifi-
cantly abnormal cardiovascular conditions dif-
fered no more than might be expected through
chance (0.5 mm. Hg); youths with abnormal
cardiac conditions had significantly higher mean
diastolic blood pressures than those youths
without abnormal cardiac conditions had.

Among the youths for whom type of cardiac
pathology could be identified, those with clini-
cal manifestation of-hypertensive heart disease
have mean systolic and diastolic pressures signifi-



150
——
v -
sYSTOLIC /,,———/
/
130 /
s
7 s
¢ t1ol- P inieect
E -
w
(4
g
g4 gol-
a.
a
2 DIASTOLIC e
ot} . e
o st
E 0 —
______Normal cardiovascular
. diagnostic impression
50 — . Abnormat cardiovascular
diagnostic impression
)
I /L s ) 1 1 1 i ! L 1 Lt
0“8 7 8 ] 0 n 12 13 14 15 16 17 18
AGE IN YEARS

Figure 6. Mean systolic and diastolic blood pressure among chil-
dren in 1963-1965 and youths in 1966-1970 with normal
and abnormal cardiovascular diagnostic impressions from
examination, by age: United States

cantly higher than have youths with other types
of cardiac conditions or normal youths. Among
youths with nonhypertensive cardiac conditions
or with significant murmurs, mean systolic (but
not diastolic) pressures were significantly higher
than mean systolic pressures of normal youths.

Medical History-Examination

Some additional indication of the serious-
ness of the cardiovascular condition or the indi-
vidual’s or family’s concern about it is reflected
in the rating of the present health status by the
parent for the children and youths and by the
_youths themselves (table 9 and figures 7-9).

Children age 6-11 years reported by their
parent as being in poor health were about 6
times as likely and those rated as in fair health
slightly more likely to have a cardiovascular
condition on diagnostic impression from the
survey examination than those reported as in
good to very good health, though more than 2
percent within each health status group were
found to have a cardiovascular condition. How-
ever, none of the differences in cardiovascular
rates among those within the various gradations

of health status were large enough to be statisti-
cally significant at the B5-percent probability
level. (The respective proportions of all children
in these health status groups were 0.4 percent
poor, 4.9 percent fair, 42.9 percent good, and
51.8 percent very good.)®

Among youths age 12-17 years, cardiovascu-
lar morbidity rates for those considered in fair
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Figure 7. Prevalence rates for cardiovascular conditions from
examination among alt children age 6-11 years in 1963-
1965 and youths age 12-17 years in 1966-1970 and by
parents’ ratings of their present health status: United States
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Figure 8. Prevalence rates for cardiovascular conditions from
examination among ali youths age 12-17 years and by
parents’ and youths' ratings of present health status: United
States, 1966-1970
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health were twice as high and for those in poor
health 4 times as high as those reported by their
parents to be in good, very good, or excellent
health, though about 4 percent or more in each
health status group had a cardiac condition
identified on examination. (The respective pro-
portions of all youths in these health status
groups were 0.3 percent poor, 3.3 percent fair,
29.5 percent good, 33.9 percent very good, and
33.0 percent excellent. )6

When youths rated their own health, those
in fair health were about 3 times more likely to
have a cardiovascular condition than those rating
themselves in poor, good, very good, or excel-
lent health. (The respective proportions of all
youths in these health status groups were 0.4
percent poor, 4.2 percent fair, 36.4 percent
good, 32.8 percent very good, and 26.2 percent
excellent.) -

Children and youths whose parents were
worried about their offsprings’ health were more
likely than those whose parents were not wor-
ried to have a cardiovascular condition. Similarly
children and youths taking medication regularly
were more likely to have a cardiovascular condi-
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tion than were those who did not take medicine
regularly.

Demographic-Socioeconomic Trends

Race.—From the history, white boys age
6-17 years and white girls age 6-11 years were
slightly more likely than were Negro boys and
girls of corresponding ages to have been reported
by their parents as having a history of a heart
condition. Among girls age 12-17 years, how-
ever, the reverse is evident, though none of the
differences are large enough to be statistically
significant (table 10). Heart condition as the

"most serious illness was more likely to have been

reported among Negro girls than among white
girls and among white boys than among Negro
boys.

yThe prevalence of significant cardiovascular
conditions (diagnostic impression) is higher
among Negro children than among white chil-
dren (4.2 per 100 compared with 2.1 per 100)
and among Negro youths than among white
youths (5.7 per 100 compared with 4.5 per
100); the difference is large enough to be



statistically significant only among the children
(table 12). The racial pattern is consistent across
the 6-17-year age range except at 10, 15, and 17
years, and among girls but not among boys in
both age groups.

From the examination findings, murmurs are
more prevalent among white youths (17.5 per
100) than among Negro youths (13.0 per 100);
among children the rates for the two races are
similar (26.7 per 100 for white children and
26.0 per 100 for Negro children) (table 10).
However, the other diagnostic findings—from
EKG, chest X-ray, and cardiac history as deter-
mined at examination—show abnormal rates that
range from 53 percent higher for Negro children
than for white children on cardiac history to
nearly 150 percent higher on chest X-ray find-
ings (table 11).

Region.—Cardiovascular conditions are more
prevalent among children and youths living in
the South than among those living in the
Northeast, Midwest, or West, the four broad
geographic regions into which the United States
was divided in the sampling frame used in these
two studies. The cardiovascular condition rates
among youths in the South are significantly
higher than those for youths living elsewhere in
the United States. In each of the four geographic
regions, the cardiovascular condition rates
among Negro children exceed those for white
children (table 13). However, among youths this
pattern is consistent only in the Midwest and
South. Among both white and Negro youths the
prevalence rates for cardiovascular conditions
are highest in the South.

Place of Residence.—Cardiovascular condi-
tions are more prevalent among children and
youths in rural than in urban areas. The differ-
ences in the rates are greater among children
(2.0 per 100 in urban areas, 3.2 per 100 in rural)
than among youths (4.3 per 100 in urban areas
compared with 5.1 per 100 in rural) and large
enough to be statistically significant only among
children.

The rural rates are consistently higher among
both the white and Negro child and youth
populations.

Income.—The prevalence of cardiovascular
conditions shows a consistent inverse association
with family income. Among both children and
youths, the cardiovascular condition rates are

highest among those with annual family incomes
of less than $5,000 and decrease with increase in
family income. The pattern is consistent among
girls but not boys in both age groups.

The association between cardiovascular con-
dition rates and family income is more con-
sistent among the white than the Negro groups.

Parent education.—Similar to the findings
with respect to family income there is a strong
inverse association between the prevalence rates
of cardiovascular conditions and educational
level of the head of the household. The preva-
lence rates for cardiovascular conditions of
children and youths are highest among those in
which the head of the household had the least
education (less than 5 years’ formal schooling)
then generally decrease as educational level
increases. For children 6-11 years the rates drop
nearly 60 percent, from 4.2 per 100 among
those whose parent had completed less than 5
years’ formal schooling to 1.7 per 100 among
those whose parent had some college education;
among youths, the decrease is slightly slower,
from 6.9 per 100 in the lowest educational level
group to 3.7 per 100 among those where the
household head had some college education.

COMPARISON WITH OTHER STUDIES

Estimates of the prevalence of cardiovascular
conditions among children and youths have been
obtained through household interview and/or
examination in various community and national
studies designed primarily to determine the
impact of chronic illness on the population and
the need for care or treatment. Methods and
criteria used, and, hence, the resultant estimates
obtained, have differed substantially; most rates
have been lower than those derived from the
present national examination surveys because
different methods and definitions were used.

National estimates based on findings from the
national probability sample of households in-
cluded in the Health Interview Surveys of
1959-196113 and 197214 show cardiovascular
condition rates among children under 17 years
of age of 8.3 per 1,000 in the 1959-1961 study
and 17.4 per 1,000 in the 1972 study. Rather
than any real increase in prevalence, the ap-
parent increase in these rates may reflect in-

13



creases in availability or utilization of medical
care as well as improvement in interviewing
methods. The estimated cardiovascular condi-
tion prevalence rates among the child population
5-16 years of age from the Health Interview
Survey would be approximately 10 per 1,000 in
1959-1961 and 21 per 1,000 in 1972 compared
with the rate of 35 per 1,000 among those 6-17
years of age from the two Health Examination
Surveys in 1963-1970. Since the Health Inter-
view Survey information is of necessity limited
to known conditions, the prevalence rates
derived from it would be expected to be lower
than those from the Health Examination Survey,
where both known and unknown conditions
_would be identified.

Among the community or more geo-
graphically limited studies in the United States
which included an examination and from which
prevalence estimates for cardiovascular condi-
tions in the child population have been pub-
lished are the study of handicapped children in
Georgia,!5 the study from the medical records
of the enrollees in the Health Insurance Plan
(HIP) of Greater New York,16 the Chicago Area
High School Study in which tape recorded heart
sounds were used,! 7 and the evaluation of heart
disease screening methods among Denver
parochial school children.! 8

Wishik reports a prevalence rate for heart
conditions of 10 per 1,000 among the child
population under 21 vyears of age in two
counties of Georgia.l 5 In this community study,
the initial identification of children with handi-
capping conditions was obtained through volun-
tary reporting by professional workers and
citizens. A 10-percent sample of those so iden-
tified was later examined. Hence, this estimate
will probably be limited to those with known
cardiovascular conditions.

In the HIP study, Densen et al.l6 show
prevalence rates of 38.5 per 1,000 enrollees
among those 5-14 years of age (and 38.6 per
1,000 enrollees among those 15-24 years of age)
receiving one or more services related to a
cardiovascular condition per year during the
1948-1951 period. As expected, these rates are
slightly higher than those for the U.S. child and
youth populations from the present study since
they would probably include a substantially

14

greater number in need of medical care than
would be found in a probability sample of the
population.

In their study, Smith et al.l7 obtained tape
recordings of heart sounds among a stratified
random sample of nearly 50,000 Chicago area
high school students. Those with abnormal heart
sounds were recalled for a complete examination
and workup. The prevalence rates of suspected
organic heart disease among these Chicago stu-
dents were 17.7 per 1,000. After the more
detailed examination, the cardiovascular preva-
lence rates among high school students in the
Chicago area were determined to be 1.4 per
1,000 with congenital heart disease, 0.7 per
1,000 with rheumatic heart disease, and 2.1 per
1,000 with heart disease of all types combined.
Here again the prevalence rates from the Chicago
area would be expected to be lower than those
in the present national study because only a
single criterion was used for screening (the heart
sounds) and the followup examination was more
extensive than that in the present national
study.

In the Denver study,!® more than 17,000
parochial school children were screened, using
four different methods. Those with suspected
heart disease were then reexamined by cardiolo-
gists at special clinics. From this study, the
rheumatic heart disease prevalence rate was
found to be 1.7 per 1,000 children. A history of
theumatic fever was reported by 12.4 percent of
the schoolchildren and by 44.8 percent of those
determined to have rheumatic heart disease.
Here again, the prevalence rate of rheumatic
heart disease of 1.7 per 1,000 is less than half
that determined from the present national study
(4 per 1,000, using the limited criteria of known
rheumatic heart disease, rheumatic fever history
with some present evidence of heart pathology,
or evidence of mitral valve impairment) because
of the more extensive examination given in the
Denver study. The prevalence of known history
of rheumatic fever among the Denver parochial
school children (12.4 percent) was, however,
substantially higher than that reported on medi-
cal history for U.S. children (0.5 percent) and
youths (0.9 percent).

From a British longitudinal study in 1946-
1961, Pless and Douglas!? report a cardiovascu-



lar prevalence rate of 2.5 per 1,000 among chil-
dren under 16 vears. In this study, a sample of
children born in England, Wales, and Scotland
during one week in March (1946) were followed
through 15 years. Information on chronic condi-
tions was obtained through interview and exami-
nations by school doctors. Description of the
examination methods and criteria used is not
detailed enough to permit comparison with the
present U.S. survey findings.

SUMMARY

This report contains national estimates of the
prevalence of cardiovascular conditions among
noninstitutionalized children and youths 6-17
years by age, race, sex, geographic region, urban
or rural residence, annual family income, and
education of parent. Included also is informa-
tion on the extent to which the various cardio-
vascular findings from the examination and
medical history were present among those with
diagnostic impression of heart and other circu-
latory conditions.

These estimates are based on findings from
the Health Examination Surveys of 1963-1965
and 1966-1970. For these two surveys, samples
of 7,417 children 6-11 years and 7,514 youths
12-17 years were selected to represent the 23.8
million children and 22.7 million youths of
these ages in the U.S. noninstitutionalized popu-
lation at the respective midsurvey points. Of
these, 7,119, or 96 percent, of the children and
6,768, or 90 percent, of the youths were
examined. The examined groups were closely
representative of the target populations from
which the samples were drawn with respect to
age, race, sex, geographic region, population size
of place of residence, and rate of change in
population size of residence from 1950 to 1960.

From the examination diagnostic impres-
sions, an estimated 2.4 per 100, or nearly 0.6
million children 6-11 years of age, and 4.6 per
100, or more than 1 million youths 12-17 years
of age in the U.S. noninstitutionalized popula-
tion, have a significant cardiovascular condition.
Among children, 71 percent of these conditions
were considered congenital compared with 9
percent among youths.

Prevalence rates for cardiovascular condi-
tions are consistently lower among children
(ranging from 2.0 per 100 at age 9 years to 2.8
per 100 at ages 7 and 8 years) than among
youths, for whom these rates range from 3.6 per
100 at age 12 years to 5.6 per 100 at ages 14
and 16 years.

From the medical histories, the prevalence
of ever having had a murmur or anything else
wrong with the heart is only slightly higher
among youths (4.9 per 100) than among chil-
dren (4.1 per 100).

Boys were slightly more likely than were
girls to have or have had a heart condition as
determined either from the examination or
history.

Nearly 80 percent of children with diagnos-
tic impression of a cardiovascular condition had
a significant or possibly significant heart mur-
mur compared with only 45 percent among
youths with cardiovascular conditions.

The history of known cardiac conditions as
obtained from the medical history and from the
children by the pediatrician during the physical
examination is about 50 percent greater than
that shown from the medical history as given by
the parents alone.

Among youths, the four principal types of
cardiovascular conditions identified on examina-
tion were significant murmurs (2.1 per 100
youths), hypertension (0.6 per 100 youths),
atrial or ventricular septal defects (0.5 per 100
youths), and symptomatic heart disease such as
arrhythmias and (incomplete) heart block (0.4
per 100 vyouths). From this, the estimated
prevalence of hypertensive heart disease was 0.6
per 100 and that for rheumatic heart disease was
1.0 per 100 (or 0.4 per 100 if only mitral valve
defects were considered without known rheu-
matic fever history). Recording on the children’s
examination was not given in sufficient detail to
make comparable determinations for them.

From the children’s examination but not
that among youths, determinations could be
made of the extent to which the various
cardiovascular findings were present among
those with a final diagnostic impression of
abnormal cardiac condition. The strongest asso-
ciation, as expected, was with the findings of
murmurs.
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Among children and youths, mean systolic
blood pressures of those with significant cardio-
vascular conditions are higher than the means
for those with essentially normal cardiovascular
findings; the difference is greater among youths
than among children. Only among youths was
the mean diastolic blood pressure significantly
higher among those with a cardiac condition

than among those without a cardiac condition.

The prevalence of cardiovascular conditions
is higher among Negro children and youths than
among the white groups, among those living in

‘the South, among those living in rural areas, and

among those in families with annual incomes less
than $5,000 or whose parent had less than 5
years’ formal schooling.

ONONE)
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Table 1. Prevalence rates for cardiovascular conditions from examination and medical history among children in 1963-1965 and youths
in 1966-1970, by age and sex, with standard errors for totals: United States

Exercise now restricted

Cardiovascular condition Medical history
{diagnostic impression) (from parent) History from History from
parent youth
Age and sex
Con- | Acquired Heart | Rheu- | Heart No Heart No
All ) di € di heart di heart
types g:n| } kor,_‘ con i ;na u:2 condi- | o ongi. | condi- | congi-
ita unknown | tion ever tion tion tion tion
Both sexes Rate per 100 persons
6 years...... 25 19 0.6 4.0 0.2 3.6 0.8
7 years... 2.8 1.6 1.2 3.7 0.2 - 1.2
8 years.... 2.8 1.8 1.0 4.5 0.5 - 1.5
9years.... 2.0 16 0.4 3.4 0.5 - 1.2
10 years.. 2.1 1.6 0.5 4.6 1.1 5.5 1.7
11 years. 2.3 1.4 0.9 4.6 0.8 2.0 1.8 ce e
12 years.. 36} 0.2 3.4 4.7 0.7 6.2 2.7 3.0 1.0
13 years..... 4.1 0.3 3.8 4.3 1.0 13.1 3.6 4.7 22
14 years 5.6 0.7 4.9 5.2 0.6 13.8 38 125 23
15 years 4.3 0.3 4.0 5.1 0.5 17.8 4.8 13.1 4.2
16 years..., 5.6 0.3 5.3 4.5 1.2 7.8 4.1 - 2.6
17 years... 4.6 0.5 4.1 5.9 1.6 20.2 6.3 9.5 4.6
6-11 years....... e sereeniseens s ass s eassetsapnenaesn e saerans 24 1.7 0.7 41 0.6 1.8 14 ce .
12-17 years uui. crennsens ettt s esssbaeasvsassens 4.6 0.4 4.2 4.9 0.9 13.4 4.2 7.4 28
Boys
6-11 Years .cumumrsieceneens 2.5 1.8 0.7 4.7 0.5 16 1.3 cen v
12-17 years..cuennn ertrtensesssnte e neserasernesairans 4.9 ‘0.4 4.5 5.3 1.0 11.7 4,2 6.2 25
Girls
6-11 years . 23 1.5 0.8 3.5 0.6 2.2 14 v vee
12-17 YRBIS ciirrerernrsssnnesseesevsessssnssiesressssnsassnsssae 4.4 0.4 4.0 4.5 0.9 15.4 4.1 8.9 3.1
Both sexes Standard error
6-11 years..... 0.26 | 0.20 0.09 0.29 0.11 0.24 0.09 e v
12-17 years 0.71 | 0.09 .. 0.36 0.09 1.78 0.26 1.04 0.23
Boys
B-T1 YEAIS wierierisrierrrsserasssennsnennnresnenrseesrrersanssnenas 0.43 0.28 0.13 0.35 0.12 0.31 0.10 e P
12-17 years u.uuvans e rrestsenttrerenns wee | 0.87] 0.16 --- 044 0.12 2.28 0.33 2.41 0.30
Girls
6-11 years 025 0.18 0.12 0.48 0.18 0.52 0.09 v -
12-17 YBArS ciivreriesssrerersssrestanentoeersnntersrneroassossense 0.68 0.09 .- 0.51 0.12 3.63 0.26 243 0.36

1Includes history of murmurs.

For children, history of rheumatic fever; for youths, rheumatic fever only if most serious illness.
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Table 2. Proportion of youths with rheumatic fever reported as their most serious iliness on medical history, by aae rheumatic fever
started, severity of illness, age at examination, and sex, with standard errors for totals: United States, 1966-1970

ﬁi?/;:l::ar?t‘:;c Seriousness of rheumatic fever Lasting
effects
Rheu- from
Age and sex matic Mod- No rheu-
fever Under 6 6-11 Mild N Severe Un- doc- .
years vears | case | €Mt case known tor matic
case fever
seen
%Ztre Percent of those
100 with rheumatic Rate per 100 youths
youths fever history
0.9 28.4 715 04 03 0.1 0.0 0.1 0.5
12 years 0.7 -1 100.0 0.5 0.1 0.1 - - 0.7
13 years... 1.0 41.8 58.1 0.5 0.4 0.1 - - 0.7
14 years... 0.6 25.8 74.2 0.4 0.2 - - - 0.3
15 years... 0.5 30.8 69.2 0.2 0.1 0.2 - - 0.2
16 years 1.2 318 | 68.2 0.4 0.5 0.2 0.1 - 0.3
17 years... 1.6 30.6 69.4 0.4 0.7 0.2 0.2 0.1 0.8
Boys,12-17 years 1.0 30.1 69.8 0.5 0.3 0.1 0.0 0.1 0.6
Girls, 12-17 YEAIS wevvvcsriiisecrcessesssissesnerassansssanssoreas 0.9 26.6 73.4 0.2 0.4 0.2 0.1 - 0.5
Standard error
Both sexes, 12-17 years 0.09 5.36 5.36 .- .- --- .-- - 0.10
Boys, 12-17 years 0.12 7.95 7.95 .- “-- 0.14
Girls, 12-17 years 0.12 9.41 9.41 ... --- --- --- .- 0.15
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Table 3. Prevalance rates for examination findings of significant murmurs among children in 1963-1965 and youths in 1966-1970 for
major types of cardiovascular conditions from diagnostic impression among youths, and for additional cardiovascular findings on

examination among children, by age and sex, with standard errors for totals: United States

A ———

—

Cardiovascular condition
(diagnostic impression}

Additional cardiovascular
findings on examination

Murmurs
signifi-
Age and sex cant or Hyper- | Rheu- Posi- r:‘:lnt;rn:-
' 2?::"?:\' tensive | matic 2the: Pt?s" tive | diac his-
cant heart heart d.ears E;zeG chest | tory on
disease | disease Isease X-ray exami-
nation
Both sexes Rate per 100 persons
6 years 3.7 --- --- --- 4.3 28 6.1
T Y OBIS cuiicitiicssnnssnnnisspiesessssisesaennassesanssssassssnssssansissnssssansosssssnes 35 .- .- .- 5.4 3.0 5.4
8 years “ 3.9 --- -.- .- 4.8 2.0 6.1
Syears....cuen e Ee et et re s nt s ne s et eoNn s s sran s assesn RS aneese 28 --- -.- .- 5.1 3.1 6.9
T0 VOIS oiiiiiiniiistinrsinieiisnsinsnerssnnssisesrenersssssrestesssssnasassrorsnsnssse 2.8 --- --- --- 4.0 3.1 6.4
T1 VBB . eentieenrnrinsassessnnsssnnssenoronsassssasisssnnsossssssnsassssressansesssrsren 4.5 .- - .- 4.8 45 6.2
12 years EereNt Rt eh e e st antateetaesessessrrettraraneneneae 1.7 0.1 0.8 25 --- .-- -.-
13 years 2.0 0.5 1.0 23 “-- .- .--
14 years 2.7 0.6 1.0 3.3 .- .- .-
15 years 2.2 04 0.8 2.8 -e- .- .-
16 years 29 1.3 14 26 --- .- ---
17 years 3.1 0.9 1.1 2.1 --- ---
6-11 years 35 --- .- .- 4.7 3.1 6.2
12-17 yaars 24 0.6 1.0 26 .- .- .-
Boys
6-11 years " avias 3.5 --- --- --- 5.5 34 6.8
12-17 years 25 0.6 1.1 2.8 .- .-- -.-
Girls
B-11 years........ceeervnnnrnirenin 3.6 .- --- .- 4.0 28 5.6
T12-17 VOIS vneeirseeiinsnnenisnnscssetnessesscssesnassssnassssensssasanssossssnnssnas 2.3 0.6 1.0 24 --- .- .-
Both sexes Standard error
6-11 years 0.38 .-- .- --- 1 1.21 0.66 143
12-17 years 0.30 0.15 0.16 0.58 .-- .- ...
Boys
BT VBB .ciieinvriesniiiniessaeessranisssnsassrenssssssosssesssnessssanesssanssssessons 0.65 .- .- ---] 149 0.73 1.57
12-17 years.... 0.40 0.19 0.20 0.69 - .- .ew
Girls
6-11 years 0.37 --- --- ---1 099 0.65 144
12-17 years 0.32 0.19 0.18 0.54 .- .en .-
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Table 4. Prevalence rates for cardiovascular conditions from diagnostic impression and percent distribution of youths age 12-17 years, by

type of condition: United States, 1966-1970

Type of cardiovascular condition and ICDA code

Diagnostic impression

Signif-
jcant
cardio-
vascular
findings

Other

signif-
icant
find-
ings

Essen-

tially
nor-
mal

All youths, 12-17 years

All youths, 12-17 years

No specified type of cardiovascular findings
Cardiovascular findings specified

All youths with cardiovascular conditions

Rheumatic fever with heart involvement (391)
Mitral valve insufficiency or stenosis (394.9)
Aortic valve disease or stenosis (395.9)
Atrial or ventricular septal defect. (397)
Hypertension (401)
Significant murmurs {401, 424.9)
Symptomatic heart disease {arrhythmias, heartblock) (427.3, 427.9)
li-defined heart disease (cardiomegaly, ventricular hypertrophy, chest pains) .....ccceceeseneren. (429.0, 429.9)
Diseases of arteries or veins (dilated arteries, varicose veins) (441.9, 454.9)
Congenital heart disease or anomalies (746.0, 746.2, 746.3)
Congenital anomalies of circulation (747.0, 747.3)

Other heart condition—type not specified

Rate per 100 youths

46 | 17.2 | 78.2
Percent distribution
of youths
100.0 | 100.0 100.0
13 985 99.4
98.7 1.5 0.6
1100.0 | 100.0 100.0
45 - -
3.1 - -
4.4 - -
10.1 - 35
134 | 307 47.4
45.1| 693 428
8.5 - 3.1
2.6 - -
0.5 - -
3.9 . -
48 - 3.2
1.3 . -

1 Adds to more than 100 percent because some youths had more than one type of condition.
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Table 5. Percent of children n 1963-1965 and youths in 1966-1970, by examination findings of lateral and vertical position of the point
of maximum impulse & the heart, severity of murmurs identified, age, and sex, with standard errors for totals: United States

em—

Point of maximum impulse

Murmurs present

Interspace Midclavicular line Possi-
Age and sex Not pAr;‘;' Signif- | bly | tnno-
felt i In- Out- "~ |l icant { signif- | cent
4 5 6 At side side ent icant
Both sexes Percent of persons
6 years --- | 43.8 | 55.7 051 47.1 51.9 10| 295 0.8 29 25.8
7 years ---| 419 ] 575 0.6 | 493 ] 49.9 08] 26.6 0.9 26 23.1
8 years --- 1395 | 59.8 0.8 | 528 | 46.1 1.1 27.2 0.7 3.2 233
9 years --- | 345 | 64.8 0.7 )| 508 | 476 1.5] 243 0.9 1.9 21.5
10 vears --- | 336 65.1 1.3 | 520 | 46.8 12| 256 0.7 21 228
11 years --- | 283 ] 69.9 1.8 | 63.8 | 45.2 11} 26.3 04 4.1 21.8
12 years 3.0 | 36.7 | 56.0 43 | 34.3 | 60.0 2.7 | 180 04 13 16.3
13 years 44 | 306 | 585 | 65 337 693 | 26| 184 0.2 1.8 16.4
14 YEAIS 1viiiiiciniimenisiniiniesisnecsensisssssssanese 4.7 | 26.2 | 60.2 89 | 33.0] 58.3 40| 16.7 0.6 21 14.0
15 years . 59| 262 ] 568 | 11.1 ] 33.3 | 57.2 36| 16.0 0.3 1.9 13.8
16 YOAIS criivciiniiniiiniccnninnenteinenssssnonsnens crosee 9.7 | 24.1 ] 56.6 96 | 316 | 55.0 3.7 ] 153 1.2 1.7 124
17 years 8.2} 202 ] 61.8 99 | 32.2 ] 555 4.1 16.5 0.5 2.6 134
6-11 years --- ] 371 62.0 0.9 | 509 | 48.0 1.1 26.6 0.7 2.8 23.1
12-17 years ........ 59 | 276 | 58.2 83| 33.1| 576 34 169 0.5 1.9 14.5
Boys
6-11 years .....ccuvieisneninns --- 1364 | 625 11| 510 478 1.2 264 0.8 2.7 229
12-17 years 40 ) 269 | 61.1 8.0 | 37.7 | 55.0 33] 17.0 06 19 145
Girls
6-11 years --- | 378} 614 0.8 | 509 | 48.1 1.0] 269 0.7 29 23.3
12-17 YBANS wviiinnirvrnrisnnsisssnseeseesccansessnsessans 78 | 283 | 554 851 2831 604 351 16.7 0.5 1.8 14.4
Both sexes Standard error
6-11 years --- | 646} 637 ] 034 | 523 | 531 | 028 | 2.06 ... --- .-
12-17 years 080 ) 382 337 ) 254} 3.74] 413 ] 097} 1.26 --- --- ---
Boys
6-11 years ---]1656) 645 | 041} 6.02{ 5.11 ) 030} 2.16 .- .- .-
12-17 Yerrs c.vuivnenrcvennerennens 0.55 | 4.01 ] 3.42 | 2.31 413 | 440 | 095 ] 1.31 .- == ---
611 VOAS cectviivisenresinnernernssesersnsssanes --- 16411 6341029} 653 | 560} 029 | 2.18 --- --- .-
12-17 years 1.21 | 380 | 350 ) 299 | 366 426 | 1.00] 1.53 .- am- .--

NOTE: 0.4 percent not felt among children, excluded from total.
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Table 6. Percent distribution of children in 1963-1965 and youths in 1966-1970 by examination findingsof lateral by vertical position
of maximum impuise of the heart, according to age and sex, with standard errors for totals; United States

Point of maximum impulse—at interspace

4 5 6
Age and sex
armid- || oue | AT o | AT oyt
clavicu- . g clavicu- . ! clavicu- . g
lar line side | side {ar line side | side tar line side | side
Both sexes Percent distribution of persons at each interspace
6 years 55.2 | 476 0.2 43.0| 554 1.6 626 | 23.5 13.9
T YRATS crevrrerssinsenssssnvsnssssnssrsssstossnssunsasassstessasarnsssassanase 55.8 | 43.9 0.3 45.0 | 54.0 1.0 216 | 639 14.5
8 years 57.7 | 41.7 0.6 50.0 | 48.6 1.4 189 | 81.1 -
9vyears ... 55.2 | 443 0.5 48.8 | 49.1 2.1 2711 729 -
10 years ... 54.6 | 446 0.8 50.5| 48.1 1.4 614 | 386 -
11 years 622 | 374 0.4 50.8 | 47.8 14 36.1 | 63.9 -
12 years 29.1 | 704 0.5 406 | 55.0 4.4 198 | 78.0 2.2
13 years 286 | 711 0.2 40.3 | 55.9 3.8 221 ]| 744 3.6
14 years ..... 24.0 | 75.0 1.0 39.1 | 54.8 6.1 35,6 | 634 1.0
15 years 309 | 685 0.6 39.7 | 549 5.4 242 | 72.7 3.1
16 YOS cererasscrnssersnssssrssrensrnsssssosssssessanvornrsnss 29,7 | 69.7 0.6 374 | 56.8 5.8 35.1 | 62.8 2.1
17 years ... 244 | 75.6 - 41,1 | 52,5 6.4 193 | 794 13
6-11 years 65.6 | 43.6 0.4 48.2 | 504 15 393 578 29
12-17 years 28.0 | 715 0.5 39.7 | 55.0 5.3 26.7 | 711 2.2
Boys
617 YIS wcvvrcnirerissnerssnorsorssnssessssssssessassssassressnsnsesnnns 56.0 | 43.6 0.4 483 | 50.0 1.7 38,5 | 69.2 2.2
12-17 years 328 | 66.6 0.6 43.1} 51.9 5.0 319 66.5 1.6
Girls
6-11 years 56.8 | 43.7 0.6 48.0 | 50.8 1.2 404 | 55.8 3.7
12-17 years 2331 76.2 0.5 35.9| 584 5.7 21.7 | 756 2.7
Both sexes Standard error
6-11 VErS cuviresninssnsnnissresssssssesarissassassssssisnsossressasraesss 7.20 | 7.21 | 0.17 6.28 | 640 | 044 13.75 | 14.42 3.56
12-17 years 7.71 7.73 | 0.19 385} 400} 143 5.08 | 5.20 1.48
Boys
6-11 years 6.95 | 694 | 0.24 6.23 | 6.36 | 0.49 16.17 | 16.16 2.54
12-17 years 8.72 | 8.74 | 0.21 414 | 4.20 | 1.44 484 | 4.95 0.70
Girls
6-11 years 765 | 769 | 0.23 6.42] 653 | 044 13.86 |17.73 7.20
T12-17 YEArS covisvrecsscisnnenrarsessinerenisasassns 721 | 7.24 | 0.22 3.97 | 4.21 1.46 652 ] 6.98 288
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Tabla 7. Prevalence rates for carditvascular conditions among children in 1963-1965 and youths in 1966-1970 with specific types of findings from examination and
medical history, by age and sex, with standard errors for totals: United States

Point of maximum impulse Murmurs Heart e
signif- Posi Posi- h15t h2nd Other condi- POS(le‘IVE
Age and sex Interspace Midclavicular line icant or t(?:: tive zar:; so?r:; heart tion ﬁ?:t(;?c
ge a possibly EIK G | cnest sg o abnor- | history tl y-
; a 5 6 At {n- Out- signifi- X-ray ar:c;r- an:ac:r- mality {from aine:iir:
side | side cant a parent}l @
Both sexes Prevalence of heart condition, rate per 100 persons
6 years 1.8 ] 2.8 ] 30.0 4.1 0.5 | 33.0 58,5 | 19.5 30.0 .- .. .-- 10.2 37.3
7 years 21 3.2 | 16.1 3.7 21 - 68.0 31.2 828 --- .- .- 18.7 50.8
8 years 1.6 3.6 9.7 28 221 265 505 | 25.2 38.2 .- .- c-- 14.5 48.3
9 years 1.2 2,5 - 1.9 0.7 | 46.3 64.8 171 65.6 .- --- .- 16.5 51.4
10 years...... 3.1 16 5.7 24 14 | 23.0 65.1 19.3 279 .. .. .- 25.7 52.3
11 years.... 1.5 24 5.8 3.1 1.2 6.7 418 219 434 .-- -~ .-- 21.2 384
12 years. 3.5 41 . - 4.2 3.4 29 97.0 .- --- - 26.1 35.9 15.1 .-
3.2 3.8 8.0 3.9 38 8.4 88.7 .-- ... 18.0 38.1 34.0 18.9 ---
14 years.... 3.2 6.3 6.3 1.5 4.3 6.1 98.0 .- ..- 309 39.8 74.6 24.2 .-
15 years.... 5.0 4.1 4.3 4.6 3.7 | 123 94.6 .-- --- 59.5 28.1 424 18.9 .-
16 years.... 24 6.0 4.8 5.4 4.0 ] 134 94.7 .- .-- 19.5 49.5 13.9 21.2 .-
17 years....ouuunner 3.9 6.5 .7 5.8 4.1 10.5 77.2 --- - 54.8 48.1 28.9 203 .-
6-11 years........ 1.9 2.7 8.8 3.0 14 | 25.7 56.8 | 226 50.4 ... .. .- 17.8 46.3
12-17 years...... 3.5 5.0 4.8 5.2 3.9 9.1 90.3 .- .- 34.6 37.9 421 19.6 .-
Boys
6-11 years. ... 1.9 271 127 3.2 14 1 211 60.0 214 44.7 --- “-- .- 16.5 40.3
12-17 years...oene 3.5 5.3 5.0 5.8 3.9 7.0 90.0 --- .- 39.5 39.2 a41.7 21.0 -.-
Girls
611 vears..uue 1.8 2.6 3.3 2.8 1.3 | 321 53.81 244 58.2 .- .- .- 19.6 55.2
12-17 years ..., 3.6 4.6 4.5 4.3 381 11.2 91.0 .. .-- 246 36.4 425 18.1 “en
Both sexes Standard error
6-11 years....... 046 | 037 | 499 | 044 033 | 7.26 ---{ 3.95 9.86 .- .- .. 3.07 8.95
12-17 years 140 096 | 0.79 | 097 | 082 | 239 .-- PR .- 10.55 15.93 8.12 4,27 ---
Boys
6-11 years .oennen 0.60 | 049 | 586 | 057 | 0.48| 7.89 ---| 4.42( 1489 .- .. .- 3.37 10.00
12-17 years .unnnenn 275 | 125 | 098| 1.21| 0.93 ] 251 .. .- --~| 1132} 2251 8.24 5.02 ..
Girls
611 years v 057 | 045 | 5.86 | 0.44| 0.42)11.58 ---| 6.40 9.15 LR .-- .-- 3.91 9.27
1217 years ... 126 | 1.03{ 0.74| 087} 0.78 | 3.59 .- .. ---| 1995 | 1291 12.99 3.87 .-

lincludes murmurs.
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Table 8. Mean systolic and diastolic blood pressure (2-reading average) among children in 1963-1965 and youths in 1966-1970 with
normal and abnormal cardiovascular diagnostic impressions from examination, by age and sex, with standard errors for totals:

United States

Cardiovascular diagnostic impression

Abnormal Abnormal
Age and sex Normal Hyper- h'\:/g:-r- Signifi- Normal Hyper- hh:/z:; | signii-
All tensive . cant All tensive . cant
tensive tensive
types heart mur- types heart mur-
di heart di heart
isease | icooco murs isease | gicoase murs
Both sexes Mean systolic blood pressure (mm, Hg) Mean diastolic blood pressure {mm. Hg)
6 years 105.9 | 105.7 .- .-- --- 65.5 66.8 .- .-- ---
7 years 107.9 | 1101 .-- 65.9 67.7 .-
8 years 109.4 | 1128 .- 66.8 67.9 .-
9 years 1108 | 1129 .- 67.2 67.7 .-
10 years 1119 | 1149 --- --- 67.7 65.6
11 years 1137 | 1165 | --- --- --- 66.8 66.7 --- .- ---
12 years 1226 | 1243 168.5 124.0 124.2 69.5 68.8 79.3 68.8 68.8
13 years 126.4 | 135.0 148.0 133.3 135.0 71.4 73.6 87.1 70.6 716
14 years 129.2 | 137.3 148.1 135.4 134.7 72.9 75.1 92.2 72.8 715
15 years 1309 | 1378 149.6 135.5 137.6 74.1 76.2 87.9 73.6 72.4
16 years 132.7 | 1441 165.8 139.2 143.9 75.4 79.8 92.2 75.7 73.9
17 years 133.5 | 146.9 156.56 142.1 144.5 76.6 79.6 89.5 76.7 76.8
6-11 years 109.9 | 112.2 --- --- 66.6 67.1 .- .-
12-17 years 129.0 | 138.0 152.9 134.8 136.2 73.2 75.7 89.7 73.0 72.2
Boys
6-11 years 1093 | 111.0 --- --- 66.4 66.3 .- .-
12-17 years 130.8 | 139.7 153.4 136.8 138.3 73.0 75.0 89.6 72.5 72.0
Girls
6-11 years 1104 | 1136 --- “-- .- 66.8 67.9 --- --- “.-
12-17 years 1273 | 136.0 152.4 1325 133.6 73.3 76.6 89.9 73.6 72.4
Both sexes Standard error
6-11 years 0.33 0.92 --- .- --- 0.60 0.83 .- --- .-
12-17 years 0.42 1.11 3.77 1.12 1.07 0.30 0.79 2,75 0.59 0.88
Boys
611 years 035 | 1.03 -«-| o060 | o084 .-
12-17 years 0.41 1.29 3.39 1.26 1.22 0.36 0.96 3.61 0.53 0.53
Girls
6-11 years 0.34 1.12 .- .- --- 0.62 1.05 .-
12-17 years 0.48 1.37 4.83 1.19 1.16 0.29 1.33 2.60 1.24 1.85
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Table 9. Prevalence rates for cardiovascular conditions from diagnostic impression among children age 6-11 years in 1963-1965 and
youths age 12-17 years in 1966-1970, by present health status, health a worry (to parent), regular use of medicine, and sex, with

standard errors: United States

Children, 6-11 Youths, 12-17 Children, 6-11 Youths, 12-17
Health status and use years years years years
of medicine 1l I
Both . Both . Both . Both .
sexes Boys | Girls sexes Boys | Girls sexes Boys | Girls sexes [ Boys Girls
_______Pre:;;:el;:a:;z\i:ts)xtus Cardiovascular rate per 100 persons Standard error
Excellent. s, .- .- --- 4.0 4.9 3.1 .-- .- .- 0.77 1.13 0.49
Very go0d wueennesisinsiean 2.2 2.3 2.2 3.8 3.9 3.7 ] 0.38 ] 0.60 0.32 0.85 0.98 0.84
Good.. 2.4 2.4 24 5.3 5.0 55| 031} 042 0.38 0.88 1.18 0.99
Fair .... 3.4 4.0 29 119 14.4 9.5 0.92 143 1.25 2.55 453 2.67
POOK wasusnennenieresmnnisinsnnionenen 19.7 22,7 16.2 23.8 16.7 29.1 9.12 945 | 1282 | 17.18 || 12.33 25.30
Present heaith status

{youth rating)
Excellent.... 3.5 3.9 3.1 0.85 1.20 0.72
Very good ....... 4.2 5.3 3.1 0.66 0.92 0.59
Good 4.8 4.5 5.1 0.93 1.05 1.01
Fair 135 |} 146 | 12.7 3.19 5.09 3.55
3T T S 4.0 - 8.9 3.92 - 9.49

Health
A worry “ 3.4 3.4 3.4 741 6.9 74| 0621 0.63 1.06 0.95 1.26 1.36
NOt 8 WOITY v iinieneenecsrenctaessonnens 2.2 24 2.1 4.2 4.6 3.9 0.32 0.48 0.30 0.72 0.90 0.66
Medicine used regularly

{parent report)
Y5 ciitenniririensinnerennssesensnercennenns 5.5 4.4 6.7 6.6 6.1 7.2 139 {] 1.39 2.14 1.10 187 2.09
NO verrrerniesrinirresnsssesssnresssensesenns 2.3 24 2.2 45 4.8 4.2 0.28 0.45 0.26 0.73 0.89 0.68

Medicine used regularly

{youth report}
Yes.e N 7.1 5.9 8.1 1.00 1.69 1.81
No 44 48 4.0 0.70 j| . 0.88 0.68
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Table 10. Prevalence rates among white and Negro children in 1963-1965 and youths in 1966-1970 for selected examination and history
findings refating to cardiovascular conditions, by age and sex, with standard errors for totals: United States

Medical his- R . Heart condi- Significant Diagnostic
tory—heart " heuhr_natlc tion—most murmurs impression—
condition fever |stor\)/1 serious iliness found on congenital
Age and sex (from parent) | (from parent {from parent) examination | heart condition
White rNegro White | Negro | White L Negro | White | Negro | White | Negro
Both sexes Rate per 100 persons
6 years 3.7 1.4 0.3 - .-- --- 314 19.0 1.7 3.6
7 years 3.8 1.0 0.2 - --- .-- 25.9 30.5 1.5 19
8 years 3.6 5.8 0.4 1.0 “-- “-- 27.9 23.9 1.3 4.5
9vyears 3.7 - 05 0.4 -n- .- 23.6 27.8 1.3 3.6
10 years 3.8 3.8 1.2 - “-- --- 25.8 23.6 1.8 0.6
11 years 4.4 2.8 0.8 0.9 e --- 25.5 31.6 1.2 2.7
12 YEArS coveveesneessserssrearsvaoansssnns 4.4 6.3 0.7 1.1 0.2 2.0 18.6 15.4 0.1 1.2
13 years 3.9 6.1 1.1 - 0.2 1.0 19.6 1.1 0.3 -
14 years 5.6 2.2 0.6 0.5 0.9 1.0 17.5 113 0.8 -
15 years 5.3 3.6 0.5 - 0.5 - 171 9.1 0.3 0.5
16 years 4.8 2.7 1.4 - 0.5 0.6 15.0 175 0.4 -
17 years 6.2 3.0 1.7 0.7 0.4 - 17.0 135 0.6 -
6-11 years 3.8 2.5 0.6 04 --- --- 26.7 26.0 1.5 2.8
12-17 years 5.0 4.1 1.0 04 0.5 0.8 175 13.0 04 0.3
Boys
B-TT YBArS uvverrerrnneccssnsessenerssanrssrasessnasssoner 4.5 2.1 0.6 0.1 .- --- 26.6 25.0 1.8 23
12-17 years 5.6 2.6 1.0 0.3 0.6 0.3 17.7 11.9 0.5 -
Girls
6-11 years 3.2 29 0.6 0.6 .- .- 26.9 26.9 1.2 3.3
12-17 years 4.4 5.5 0.9 0.5 0.3 1.3 17.2 14.1 0.4 0.6
Both sexes Standard error
6-11 years 0.26 0.69 0.13 0.23 .- --a 2.25 2.02 0.18 0.81
12-17 years 0.39 0.77 0.12 0.24 0.12 0.31 1.41 1.15 0.11 0.15
Boys
6-11 years 0.33 0.76 0.15 0.13 --- .- 2.35 1.81 0.23 1.47
12-17 years 0.45 0.65 0.13 0.23 0.16 0.20 1.47 1.05 0.19 -
Girls
6-11 years 0.47 0.76 0.21 0.43 - .- 242 3.1 0.20 0.71
12-17 years 0.55 1.12 0.17 0.32 0.14 0.55 1.72 1.72 0.09 0.31

1nata for youths are limited to most serious illness.

28



Table 11. Pravalence rates for specific abnormal cardiac findings on examination of white and Negro children, by age and sex, with
. standard errors for totals: United States, 1963-1965

Chest X Abnormal car-
EKG findings adinas diac history at
Age and sex tndings examination
White | Negro | White | Negro | White | Negro
Both sexes Rate per 100 children
6 years 3.8 72] 19] 95| 6. 12.3
7 years 4.1 139 25 7.0 4.8 9.5
8 years sttt s st 4.2 94 2.1 1.6 6.3 5.1
9 years 5.0 5.9 25 8.5 6.7 8.6
10 years ........ 4.1 3.6 2.8 6.0 5.8 9.8
1T YBAS criivrereinnsenisnsrsnssassrssssarssnssssnresssssessssasessstonssssannerbasassviesesttassssssessns satsosanss 4.8 5.0 4.2 7.2 5.9 8.2
Both sexes, 6-11 years 4.3 7.6 2.7 6.6 5.8 8.9
Boys, 6-11 years 5.0 9.4 3.0 6.2 6.4 8.9
Girls, 6-11 years 3.7 5.8 2.3 71 5.1 8.9
Standard error
Both sexes, 6-11 years 1.22 2.72 0.55 2.01 1.36 290
Boys, 6-11 years 1.46 3.93 0.66 2.07 1.56 2.95
Girls, 6-11 years 1.05 1.80 0.52 2.27 1.30 2.98




Table 12, Preval rates for cardi conditions from diagnostic impression among children in 1963-1965 and youths in 1966-1970, by age, sex, race, geographic
region, urban or rural place of residence, annual family income and education of parent, with standard errors for totals: United States
. . Place of : .
Race ~ Region . Annual family income Parent education
N residence
Age and sex N M $5000- | $10000| 5 | 58 | 942 | 13
orth- id- Under ,000- 10,1 - years
White | Negro east west South | West Urban | Rural $5.000 | $9,999 | or over Stc::“ years | years | ormore
Both sexes Cardiovascular prevalence rates per 100 persons
6 years ... 2.1 4.2 22 1.2 5.8 1.0 20 34 29 26 1.7 29 34 23 1.6
7 years 24 4.6 4.2 24 3.6 1.0 23 3.7 2.7 34 14 2.1 2.8 3.5 1.3
8 years 2.2 6.2 34 1.6 6.2 1.4 25 34 3.9 19 3.0 5.1 3.2 24 2.2
9years ... 1.5 6.1 2.6 0.9 38 08 1.6 26 3.1 14 1.6 8.0 2.7 1.0 1.7
10 years .. 2.2 1.4 2.2 2.0 3.2 1.1 2.1 2.2 1.9 2.3 2.5 3.8 1.3 29 0.7
11 years.. 20 3.7 3.4 1.7 3.1 1.0 1.5 3.8 3.9 1.3 1.0 34 2.2 1.8 3.0
12years.. 3.0 8.1 1.9 2.0 9.4 23 34 4.2 7.2 29 1.9 6.2 2.9 4.5 2.0
13 years .. 4.0 4.7 3.9 26 7.9 26 3.7 4.8 53 3.2 39 7.3 43 4.1 29
14 years .. 5.4 6.5 3.3 4.0 119 34 4.0 8.2 74 5.3 46 1.9 49 46 6.1
15 years. 44 3.5 5.4 3.0 5.9 3.1 41 4.6 5.2 4.6 26 6.8 438 4.0 4.0
16 years 6.2 8.9 48| 46 9.0 4.2 6.5 4.2 8.0 5.7 45 6.3 26 7.8 4.2
17 years...... 5.0 1.9 3.8 5.7 6.2 25 45 4.8 7.0 29 4.4 3.1 6.0 48 3.4
6-11 years ...... 21 4.2 3.0 1.7 41 1.0 20 32 3.0 2.2 19 4.2 2.5 23 1.7
12-17 years ... 4.5 5.7 3. 3.6 8.4 3.0 43 5.1 6.6 4,1 3.6 6.9 43 4.9 3.7
Boys
6-11 years....... 24 2.7 3.8 1.8 4.1 0.7 2.0 3.5 2.7 23 26 38 25 2,5 1.8
1217 years .... 4.9 4.9 4.0 4.0 9.0 238 46| 54 54 4.7 4.9 5.7 4.2 6.2 4.8
6-11 years. 1.7 5.8 23 16 4.1 1.4 2.0 29 34 2.0 1.0 438 25 2.1 1.6
12-17 years ... 4.0 6.5 3.5 3.2 7.8 3.2 4.1 4.8 7.8 34 23 8.0 4.3 4.5 2.8
Both sexes Standard error
6-11 years.. .1 027 0.65 0.70 | 0.49 0.56 0.39 0.26 | 053 0.86 0.32 0.50 138 03%] 031 0.43
12-17 years.... 0.68 1.27 1.07 | 1.02 221 0.56 0.53 138 1.23 1.08 0.99 283 | 081| 069 117
Boys
6-11 years.. 0.40 1.51 1.00 | 0.71 1.03 037 033 | o081 1.06 0.52 0.63 1.75| 058 | 048 0.50
12-17 years... 0.88 1.29 134 | 1.14 2.66 0.64 069 | 170 1.23 1.43 1.20 247 | 1.07( 089 1.69
Girls
6-11 years..... 0.27 0.91 0.50 | 0.62 0.58 0.57 029 | 045 131 0.30 051 122 | 052| 0.26 0.61
1217 years ... 0.63 1.44 090 | 1.0t 2,09 1.07 0.56 1.33 260 091 0.67 366 | 087| 069 0.83
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Table 13. P rates for from Pl among white and Negro children in 1963-1965 and youths in 1966-1970, by geographic region, urban or rural
place of residence, annual family income, age, and sex, with standard errars for totals: United States
Region Piace of residence Annual family income
Age and sex Northeast Midwest South West Urban Rural Under $5,000 | $6,000-$9,999 310‘;32? or
White | Negro | White | Negro | White | Negro §{ White | Negro | White { Negro | White l Negro [ White I Negro | White | Negro Whiti[ Negro
Both sexes Cardiovascular prevalence rate per 100 persons
6 years .., 21 3.2 1.0 4.0 5.7 6.0 0.7 - 2.0 21 23 124 2.7 3.4 2.2 5.6 1.2 63.6
7 years 33 9.0 24 3.0 31 4.6 11 - 1.5 53 3.9 20 1.8 5.2 3.2 41 14 -
Byears 3.0 6.7 15 26 4.2 7.6 1.0 5.8 18 54 29 103 29 6.5 1.7 36 3.0 -
Oyears 3.0 - 0.6 4.5 24 6.9 05 5.6 14 3.1 18 13.0 1.8 6.6 14 19 1.6 -
10 years 25 - 2.2 - 33 3.2 1.2 - 21 1.8 24 - 1.9 2.0 25 - 26 -
11 year: 4.0 - 1.6 ,3.5 23 5.6 0.7 3.8 1.4 2.1 3.2 103 3.3 5.5 15 . 1.0 -
12years 1.8 26 1.6 5.8 7.7 13.7 22 2.8 2.2 8.8 a1 6.3 5.0 1241 3.1 10 1.7 7.1
13 years 3.8 4.4 2.8 - 8.3 7.0 28 - 39 29 4.3 929 4.8 6.5 3.6 - 4.0 -
14 years 3.8 - 3.8 6.0 126 9.9 29 4.7 41 3.9 74 14.8 74 1.5 5.4 20 4.8 -
16 vears 6.1 - 34 - 6.5 7.2 3.4 - 48 0.6 38 161 5.6 4.2 5.0 16 27 -
16 years 6.1 29 43 8.1 7.3 13.8 46 - 6.0 9.1 3.8 8.4 5.9 129 6.0 03 46 -
17 years . 44 - 5.9 3.8 7.6 1.7 25 3.0 5.2 0.8 4.7 5.9 9.8 1.3 29 .6 4.4 5.1
611 years .. 3.0 3.2 16 2.8 3.5 5.7 0.9 24 1.7 33 238 79 24 4.8 21 25 1.8 11.0
12-17 years 4.1 1.8 3.6 4.1 8.2 9.0 3.1 20 43 4.5 4.7 10.0 6.3 7.4 43 18 3.7 25
Bays
6-11 years ., 3.8 34 20 - 4.1 4.2 06 - 2.1 1.6 3.1 7.0 26 3.0 2.3 1.5 25 19.9
12-17 years 45 - 4.1 3.7 9.2 8.3 29 11 4.8 3.8 5.0 8.8 5.2 6.0 4.9 21 5.0 31
Girls
6-11 years ... 21 3.1 1.2 5.7 29 7.4 1.2 4.6 1.3 5.1 24 89 22 6.6 1.8 3.6 1.0 -
12-17 years ..., 3.6 3.2 31 4.6 71 9.8 33 3.0 39 5.2 43 1.3 7.3 89 36 1.4 23 2.0
Both sexes Standard error
6-11 years ... 0.83 1.61 0.52 1.40 0.40 1.35 0.34 4.98 0.26 0.51 0.50 2.80 0.40 092 0.32 1.49 0.68 11.31
1217 years 1.22 0.48 1.05 202 239 221 0.64 1.16 0.54 1.00 1.23 5.27 138 1.21 0.79 0.76 0.84 211
Bays
6-11 years 1.19 1.96 0.76 - 0.64 3.35 0.31 - 0.35 0.89 0.77 5.84 0.53 1.40 0.38 248 1.01 19.59
1217 yea 1.54 - 1.22 1.94 3.09 207 | 070 1.08 0.72 1.00 168 4.85 191 1.45 0.95 093 1.30 3.7
Girls
6-11 years .. 0.50 1.41 0.50 299 0.61 112 0.46 8.45 0.25 0.80 048 1.82 0.7 1.18 0.60 1.95 0.65 -
1217 years 1.05 1.00 1.03 244 213 257 [ 1.1 2.75 0.56 1.18 1.06 5.95 1.67 1.64 0.78 1.21 0.69 3.10
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Table 14, Prevalence rates for major types of cardiovascular conditions from diagnostic impression among youths age 12-17 years, by
race, geographic region, urban or rurat place of residence, annual family income, and sex, with standard errors: United States,

1966-1970
. Place of [
Cardiovascular condition Race Region residence Annual family income
(diagnostic impression)
and sex . North- | Mid- Under | $5,000-| $10,000
White | Negro east west South | West | Urban | Rural $5,000 | $9,999 or over
Rheumatic heart disease Rate per 100 youths
Both $sexes ......cenen 1.0 1.2 0.4 1.2 1.6 0.7 1.0 1.1 13 0.9 1.0
Boys 1.1 0.6 0.4 14 1.6 0.6 1.0 1.2 1.1 0.9 1.2
Girls 0.8 1.8 0.4 1.1 1.7 0.8 1.0 1.0 14 0.8 0.9
Hypertensive heart disease
Both sexes .....uueeee 0.6 0.8 0.9 0.7 0.7 0.2 0.7 0.5 0.8 0.6 0.7
Boys 0.6 1.2 0.8 0.6 0.9 0.3 0.8 0.3 0.6 0.6 0.8
Girls 0.6 0.6 1.0 0.8 0.5 0.2 0.6 0.6 0.9 0.5 0.6
Congenital heart disease
Both sexes ............ 0.4 0.3 0.3 0.6 0.4 0.2 0.3 0.5 0.6 0.2 0.4
Boys 0.5 - 0.4 0.5 0.2 04 0.3 0.6 0.2 0.1 0.6
Girls 0.4 0.6 0.2 0.6 0.7 0.1 04 0.4 0.9 0.2 0.1
Other heart disease
Both sexes ....eueee. 2.5 3.2 2.2 1.2 5.5 1.7 23 3.1 39 25 16
f e —
Boys 2.8 3.0 25 1.7 6.0 1.5 25 3.3 3.4 3.0 2,5
Girls 2.2 3.4 1.9 0.7 4.9 2.0 2.0 28 4.4 1.9 0.7
Standard error—both sexes
Rheumatic heart disease ....... 0.15 0.32 0.19] 045| 0.36| 0.29 0.21 0.24 --- --- ---
Hypertensive heart disease.... 0.15 0.44 0.38| 0.34 0.33 | 0.15 0.18 0.22 --- --- R
Congenital heart disease........ 0.11 0.15 0.17 ] 0.27 0.13 | 0.15 0.09 0.23 --- LR .-
Other heart disease ......cceeruse. 0.55 1.04 1.07} 0.43 2.01 0.54 0.41 1.1 --- LR --a
-
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Table 165. Prevalence rates for major types of cardiovascular conditions from diagnostic impression among white and Negro youths age
12-17 years, by geographic region, urban or rural place of residence, and sex, with standard errors: United States, 1966-1970

Region Place of residence

Cardiovascular condi-
tion (diagnostic Northeast Midwest South West Urban Rural
impression) and sex

White | Negro | White | Negro | White | Negro | White | Negro | White | Negro | White | Negro

Rheumatic heart

disease Rate per 100 youths
Both sexes.... 0.3 1.0 1.2 2.1 1.8 l 1.2 0.7 08 1.0 1.1 1.0 | 1.8
0.5 - 1.3 2.8 2.1 0.3 0.6 - 1.0 0.8 1.2 -
0.1 1.7 1.0 1.2 1.6 2.1 0.8 1.7 09 14 0.8 3.7
Hypertensive heart

disease

Both sexes.... 1.0 0.5 0.7 0.6 0.4 2.0 0.2 - 0.7 0.8 0.4 0.9
| et e = —
(210377 TP 0.8 - 0.7 - 0.3 3.5 0.3 - 0.8 1.0 0.2 1.7
Girl$.iieiernnnsessssseraresnsnane 1.1 0.8 0.7 1.2 0.5 0.6 0.2 - 0.6 0.7 0.7 -
Congenital heart

disease
Both sexes.... 0.3 - 0.6 0.5 0.5 04 0.3 - 0.3 04 0.6 -
BOYSimnusinienii. 0.5 - T 0.6 - 0.3 - 04 - 0.3 - 0.7 -
[ 114 T R, 0.2 - 0.6 1.1 0.7 0.8 0.1 - 0.3 0.7 0.5 -

Other heart disease

Both sexes.... 2.6 0.4 1.2 1.0 5.4 5.7 1.8 1.2 24 2.0 2.7 7.3
| = = = —3
BOYS.iiinierenns consnane ovnanes 2.8 - 1.8 0.9 6.3 5.4 15 1.1 2.7 1.8 3.0 7.1
GirlS eeereessisnnesesisnsnnen 2.1 0.7 0.7 11 4.4 6.0 2.1 1.2 2.0 2.2 24 7.6

Standard error—both sexes

Rheumatic heart
[ ET.T. 17 T 0.16 0.60 0.40 1.32 0.46 0.45 0.29 0.70 0.22 0.30 0.20 0.72

Hypertensive heart

diseas®...ciiiinnneniniennes .- 0.52 --- 0.53 .- 1.28 --- - 0.19 0.42 0.23 0.90
Congenital heart

disease.....ceusvevivnnnone 0.20 - 0.30 0.51 0.16 0.24 0.17 - 0.10 0.13 0.25 -
Other heart disease....... 1.19 0.62 0.45 0.67 2,12 2.12 0.59 0.61 0.40 --- 0.97 ---
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APPENDIX |
STATISTICAL NOTES

Survey Design

The sample designs for the first three pro-
grams (Cycles I-III) of the Health Examination
Survey have been essentially similar in that each
has been a multistage, stratified probability
sample of clusters of households in land-based
segments. The successive elements for this sam-
ple design are the primary sampling unit (PSU),
census enumeration district (ED), segment (a
cluster of households), eligible person, and,
finally, the sample person.

The same 40 sample areas and the same
segments were utilized in the design of both
Cycles II and III. Previous reports describe in
detail the sample design used for Cycle II and, in
addition, discuss the problems of and considera-
tions given to other types of sampling frames,
cluster versus random sampling, and whether or
not to control the selection of siblings.4» 20

Requirements and limitations placed on the
design for both Cycles II and III were that:

The target population be defined as the
civilian noninstitutionalized population of
the United States, including Alaska and
Hawaii, of ages 6-11 years for Cycle II and
12-17 years for Cycle III, with the special
exclusion of children residing on reservation
lands of the American Indians. The latter
exclusion was due to operational problems
encountered on these lands in Cycle I.

The time period of data collection be limited
to about 3 years for each cycle and the
length of the individual examination within

NOTE: A list of references follows the text.

the specially constructed mobile examina-
tion center be between 2 and 3 hours.

Ancillary data be collected on specially
designed household, medical history, and
school questionnaires and from birth certifi-
cate copies.

Examination objectives be primarily related
to factors of physical and intellectual growth
and development.

The sample be sufficiently large to yield
reliable findings within broad geographic
regions and population density groups as
well as age, sex, and limited socioeconomic
groups for the total sample.

The sample was drawn jointly with the U.S.
Bureau of the Census, starting with the 1960
decennial census list of addresses and the nearly
1,900 PSU’ into which the entire United States
was divided. Each PSU is either a standard
metropolitan statistical area (SMSA), a county,
or a group of two or three contiguous counties.
These PSU’s were grouped into 40 strata, each
stratum having an average size of about 4.5
million persons, in such a manner as to maxi-
mize the degree of homogeneity within strata
with regard to the population size of the PSU’,
degree of urbanization, geographic proximity,
and degree of industrialization. The 40 strata
were than classified into four broad geographic
regions of 10 strata each and then within each
region cross-classified by four population-
density classes and classes of rate of population
change from 1950 to 1960. Using a modified
Goodman-Kish controlled-selection technique,
one PSU was drawn from each of the 40 strata.
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Further stages of sampling within PSU’s
required first the selection of ED’s, which are
small, well-defined areas of about 250 housing
units into which the entire Nation was divided
for the 1960 population census. Each ED was
assigned a “measure of size” equal to the
rounded whole number resulting from a “‘divi-
sion by nine” of the number of children age 5-9
years in the ED at the time of the 1960 census.
A sample of 20 ED’s in the sample PSU were
selected by systematic sampling with each ED
having a probability of selection proportional to
the population of children age 5-9 years at the
time of the 1960 census date. A further random
selection by size of segments (smaller clusters of
housing units) within each ED was then made.

Because of the 3-year time interval between
Cycle II and Cycle III, the Cycle III frame had
to be supplemented for new construction and to
compensate for segments in which housing was
partially or totally demolished to make room for
highway construction or urban redevelopment.

Advanced planning for the examinations at
the various locations or stands provided for
about 17 days of examinations, which limited the
number of examinees per location to approxi-
mately 200. When the number of eligible chil-
dren or youths in the sample drawn for a
particular location exceeded this number, sub-
sampling was done by deleting from the master
list of eligible children or youths (ordered by
segment, household order within segment, and
age within household) every nth name on the list
starting with the yth name, y being a number
between 1 and 7 selected randomly and n being
the extent of oversampling in the original draw.

In both Cycles II and III, twins who were
deleted in the sample selection were also sched-
uled for examination if time permitted, as were
youths deleted from the Cycle III sample who
had been examined in Cycle II.

In both Cycles I ana III, the sample was
selected to contain the correct proportion of
children from families having only one eligible
child, two eligible children, and so on, to be
representative of the total target population.
However, since households were one of the
elements in the sample frame, the number of
related children or youths in the resultant
sample is greater than would come from a design
which sampled children aged 6-11 or 12-17 years
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without regard to household. The resultant
estimated mean measurements or rates should be
unbiased but their sampling variability will be
somewhat greater than those from a more
costly, time-consuming, systematic, sample de-
sign in which every kth child would be selected.

The total probability sample for Cycle II
contained 7,417 children representative of the
approximately 24 million children 6-11 years of
age in the U.S. target population at the time of
the survey; Cycle III included 7,514 youths
similarly representative of the approximately
22.7 million noninstitutionalized youths of 12-
17 years in the United States. Each of these two
samples contained approximately 1,000 children
(or youths) in each single year of age and from
25 different States.

The response rates in Cycles II and III were
96 and 90 percent, respectively, with 7,119
children and 6,768 youths examined out of the
total sample. Both groups of examinees were
closely representative of their respective samples
as well as of the population from which the
samples were drawn with respect to age, sex,
race, geographic region, population density, and
population growth in the area of residence.
Hence it appears unlikely that nonresponse
could bias the findings appreciably.

Measures used to control the quality of the
data from these surveys have been cited previ-
ously;*»5:21 those additional measures specifi-
cally related to the particular examinations,
tests, or measurements are outlined in the
analytic reports describing and presenting the
respective initial findings.

Reliability

While measurement processes in the surveys
were carefully standardized and closely con-
trolled, the correspondence between the real
world and survey results cannot be expected to
be exact. Survey data are imperfect for three
major reasons: Results are subject to sampling
error, the actual conduct of a survey never
agrees perfectly with the design, and the meas-
urement processes themselves are inexact even
though standardized and controlled.

The first reports on Cycle II* and III5
describe in detail the faithfulness with which the
sampling design was carried out. :

Data recorded for each sample child and



youth are inflated in the estimation process to
characterize the larger universe of which the
sample child or youth is representative. The
weights used in this inflation process are a
product of the reciprocal of the probability of
selecting the child or youth, an adjustment for
nonresponse cases, and a poststratified ratio
adjustment that increases precision by bringing
survey results into closer alignment with known
U.S. population figures by color and sex within
single years of age 6-11 for the children’s survey
and age 12-17 for the youths’ survey.

In Cycles II and III of the Health Examina-
tion Survey, the samples were the result of three
principal stages of selection—the single PSU
from each stratum, the 20 segments from each
sample PSU, and the sample children and youths
from the eligible persons. The probability of
selecting an individual child or youth is the
product of the probability of selection at each
stage.

Since the strata are roughly equal in popula-
tion size and a nearly equal number of sample
children or youths were examined in each of the
sample PSU’s, the sample design is essentially
self-weighting with respect to the target popula-
tion; that is, each child 6-11 years old and youth
12-17 years had about the same probability of
being drawn into the respective samples.

The adjustment upward for nonresponse is
intended to minimize the impact of nonresponse
on final estimates by imputing to nonrespond-
ents the characteristics of “similar”’ respondents.
Here “similar” respondents were judged to be
examined children or youths in a sample PSU
having the same age in years and the same sex as
children or youths not examined in that sample
PSU.

The poststratified ratio adjustment used in
the second and third cycles achieved most of the
gains in precision that would have been attained
if the sample had been drawn from a population
stratified by age, color, and sex and made the
final sample estimates of population agree
exactly with independent controls prepared by
the Bureau of the Census for the U.S. nonin-
stitutionalized population as of August 1, 1964
(approximate midsurvey point for Cycle II) by
color and sex for each single year of age 6-11;
and similarly as of March 9, 1968 (approximate

midsurvey point for Cycle III) for each single

year of age 12-17. The weights of every respond-
ing sample child and youth in each of the 24
age, color, and sex classes is adjusted upward or
downward so that the weighted total within the
class equals the independent population control
for each survey.

In addition to children or youths not ex-
amined at all, there were some whose examina-
tion was incomplete in one procedure or an-
other. The extent of missing data for the part of
the examination and selected items in the
medical history relevant to this report is shown
in table L.

No imputation was made for those items
missing for the examined children and youths.

Table I. Number of examinees by extent of selected missing
items on physical examination and in the medical history
and by age and sex: Health Examination Surveys, 1963-
1965 and 1966-1970

Questionnaire item or
examination missing
Age and sex Physi-
Health Health cal
status aworry | exami-
nation
Number of examinees
Both sexes, 6-11 years .... 9 38 6
Boys, 6-11 years......c.voeeveemeeeneens 3 21 2
Girls, 6-11 years ..o.ccccvveeeeevcnnennes 6 17 4
Both sexes, 6-11 years..... 9 38 6
2 8 1
- 6 1
1 5 1
3 5 -
2 5 1
1 9 2
Both sexes, 12-17 years .. 43 43 3
Boys, 12-17 yearS....ccceeeereennnnenes 26 27 -
Girls, 12-17 years ....ccveeererrvenrens 17 16 3
Both sexes, 12-17 years .. L 43 43 3
T2 YEarS..cvverincsenesasieesennnene 5 5 -
13 years.... 12 12 -
14 years.... 6 7 -
15 years 7 7 -
16 years.... 5 5 1
17 years 8 7 2
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In effect, it has been assumed that the distribu-
tion of the individual characteristic is similar
among those for whom the information was
available and those for whom it was not.

Samplihg and Measurement Error

In the present report, reference has been
made to efforts to minimize bias and variability
‘of measurement techniques.

The probability design of the survey makes
possible the calculation of sampling errors. The
sampling error is used here to determine how
imprecise the survey test results may be because
they come from a sample rather than from the
measurement of all elements in the universe.

The estimation of sampling errors for a
study of the type of the Health Examination
Survey is difficult for at least three reasons:
Measurement error and ‘“pure” sampling error
are confounded in the data—it is not easy to find
a procedure that will either completely include
both or treat one or the other separately, the
survey design and estimation procedure are
complex and accordingly require computa-
tionally involved techniques for the calculation
of variances, and from the survey are coming
thousands of statistics, many for subclasses of
the population for which there are a small
number of 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.

Estimates of approximate sampling variabil-
ity for selected statistics used in this report are
included in the detailed tables. These estimates
have been prepared by a replication technique
that yields overall variability through observa-
tion of variability among random subsamples of
the total sample. The method reflects both
“pure” sampling variance and a part of the
measurement variance.

In accordance with usual practice, the inter-
val estimate for any statistic may be considered
the range within 1 standard error of the tabu-
lated statistic with 68-percent confidence, or the
range within 2 standard errors of the tabulated
statistic with 95-percent confidence. The latter
is used as the level of significance in this report.
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An approximation of the standard error of a
difference d = x - y of two statistics x and y is
given by the formula ’

S4= (53 +53)

where S, and S, are the sampling errors,
respectively, of x and y. Of course, where the
two groups or measures are positively or nega-
tively correlated, this will give an overestimate
or underestimate, respectively, of the actual
standard error.

Examiner Variability

In the survey among children there were 36
physician examiners and in the survey among
youths 41 physician examiners, each following
the predetermined standardized procedures for
the respective surveys, as previously described.
The variability among examiners in the propor-
tion of examinees they rated on diagnostic
impression as having a significant cardiovascular

Table 1I. Number of examiners by percent of examinees they
found with significant cardiovascular abnormality in Cycles
11 and 111, with range, mean, median, and quartiles in the
distribution of the percent of examinees abnormal: Healith
Examination Surveys, 1963-1965 and 1966-1970

Percent? of examinees
with significant cardiovas- Cycle |1 Cycle 1l
cular abnormality
Number of
examiners
Less than 1.0 percent ....ccciveeeisainsnensrnes 17 5
1.0-2.9 percent..... 8 14
3.0-4.9 PErcent...cccinrerecvtssnsienrssoneranssssons 5 6
5.0-6.9 percent... : 4 6
7.0-8.9 PErCeNt...covvervmerereriecsecennrnsescssans 2 4
9.0 percent or MOIE.....ecerereenressennes verees - 5
Percent! of
examinees
Range... 0-9.0 0-23.5
Mean " . 24 4.6
Median ... 1.5 3.5
PoB it eranes 0.5 156
Py5... 3.5 6.4

lpercents for each examiner have been age-sex adjusted to
remove the effect of such differences among those examined by
each physician.

NOTE: Pyg = percent below which one-fourth of examinees
fall; P, = percent below which three-fourths of examinees fall.



Table 1il. Number of examiners by percent of examinees they found with any significant abnormality and the proportion of them with a
cardiovascular abnormality in Cycles |l and Ili, with range, mean, median, and quartiles in the distribution of the percent of ex-
aminees abnormal: Health Examination Surveys, 1963-1965 and 1966-1970

Any abnormality Cardiovascular
Percent! of examinees with significant abnormality abnormality
Cycle 11 | Cycle {il | Cycle ll | Cycle HlI
Number of examiners

Less than 10 percent 13 5 13 12
10-19 percent...... 17 14 11 13
20-20 POBICENT .evveiruerranreenetruissaserssssseessnenstesteersensus sttnenssesstsensosss seasesesas sssser 1basas srns st sssassssasss 5 14 6 7
30-39 percent 1 5 2 4
40-49 percent - 1 - 1
60-69 percent - 1 - 2
60 percent and over...... - 1 2 -

) Proportion! of

Percent abnormals with

of examinees cardiovascular

conditions

Range 0-37.2| 28-73.6 0-69.4 0-59.8
Mean 123 21.8 19.5 21.2
Median 1.4 20.8 144 16.3
Pog 75 14.0 9.6 8.3
Pug 15.0 28.5 33.0 28.0

1pata have been age-sex adjusted to remove the effect of such differences among those examined by each physician.

NOTE: P25 = percent below which one-fourth of examinees fall; P, = percent below which three-fourths of examinees fall.

abnormality is substantially greater among the
youths than the children as shown in table IL
When the effect of any age-sex differences
that may exist in the prevalence of such condi-
tions is controlled through indirect adjustment,
the proportion of examinees with cardiovascular
conditions (on diagnostic impression) ranged
from 0 to 9.0 percent per examiner in the
children’s survey and from 0 to 23.5 percent per
examiner in the youths’ survey. Seventy percent
of the children’s examiners rated less than 3
percent of those examined as having a cardio-
vascular condition compared with 46 percent of
the youths’ examiners.
While there was also greater variability
among the youths’ than the children’s examiners
in the proportion with diagnostic impression of

000

significant abnormality or any type, when the
proportion of these with cardiovascular abnor-
malities is considered, the extent of examiner
variability in the two surveys is generally similar
(table III).

Small Numbers

In some tables, magnitudes are shown for
cells for which the sample size is so small that
the sampling error may be several times as great
as the statistic itself. Obviously, in such in-
stances, the statistic has no meaning in itself
except to indicate that the true quantity is
small. Such numbers, if shown, have been
included in the belief that they may help to
convey an impression of the overall story of the
table.
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APPENDIX 1
DEMOGRAPHIC AND SOCIOECONOMIC TERMS

Age.—The age recorded for each child and
youth was the age at last birthday on the date of
examination. The age criterion for inclusion in
the sample used in this survey was defined in
terms of age at time of interview. Since the
examination usually took place 2 to 4 weeks
after the interview, some of those who were 11
years old at the time of the interview became 12
years and some of those who were 17 years old
at the time of interview became 18 years old by
the time of examination. There were 72 11-
year-olds who became 12 years old and 23 17-
year-olds who became 18 years old in these
samples. In the adjustment and weighting proce-
dures used to produce national estimates, the 72
such children were included with the 11-year-
olds and the 23 such youths were included with
the 17-year-old group.

Race.—Race was recorded as white, Negro,
or other. “Other” included American Indians,
Chinese, Japanese, and all races other than white
or Negro. Mexican persons were included with
“white’’ unless definitely known to be American
Indian or of another nonwhite race. Negroes and
persons of mixed Negro and other parentage
were recorded as “Negro.”

Geographic region.—For purposes of stratifi-
cation, the United States was divided into four
geographic regions of approximately equal popu-
lation. These regions, which correspond closely
to those used by the U.S. Bureau of the Census,
were as follows:

Region States included

Northeast ...... Maine, Vermont, New
Hampshire, Massachusetts,
Connecticut, Rhode Island,
New York, New Jersey, and
Pennsylvania.
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Midwest ....... Ohio, Illinois, Indiana,
Michigan, Wisconsin, Min-

nesota, Iowa, and Missouri.

Delaware, Maryland, Dis-
trict of Columbia, West
Virginia, Virginia, Ken-
tucky, Tennessee, North
Carolina, South Carolina,
Georgia, Florida, Alabama,
Mississippi, Louisiana, and
Arkansas.

Washington, Oregon, Cali-
fornia, Nevada, New Mexi-
co, Arizona, Texas, Okla-
homa, Kansas, Nebraska,
North  Dakota, South
Dakota, Idaho, Utah, Colo-
rado, Montana, Wyoming,
Alaska, and Hawaii.

Urban and rural.—The definitions of urban
and rural areas were the same as those used in
the 1960 census. According to these definitions,
the population in urban areas was comprised of
all persons living in (1) places of 2,500 inhabit-
ants or more incorporated as cities, boroughs,
villages, and towns (except towns in New
England, New York, and Wisconsin); (2) the
densely settled urban fringe, whether incorpo-
rated or unincorporated of urbanized areas; (3)
towns in New England and townships in New
Jersey and Pennsylvania that contained no incor-
porated municipalities as subdivisions and had
either 2,500 inhabitants or more, or a popula-
tion of 2,500 to 25,000 and a density of 1,500
persons or more per square mile; (4) counties in
States other than the New England States, New



Jersey, .and Pennsylvania that had no incor-
porated municipalities within their boundaries
and had a density of 1,500 persons or more per
square mile; and (5) unincorporated places of
2,500 inhabitants or more not included in any
urban fringe. The remaining population was
classified as rural.

Urban areas are further classified by popula-
tion size for places within urbanized areas and
other urban places outside urbanized areas.

- Education of parent or guardian.—This was
recorded as the highest grade completed in
school. The only grades counted were those
attended in a regular school where persons were
given formal education in graded public or
private schools, whether day or night school,
and whether attendance was full or part time. A
“regular” school is one that advances a person
toward an elementary certificate or high school
diploma, or a college, university, or professional
school degree. Education in vocational, trade, or
business schools outside the regular school sys-
tem was not counted in determining the highest
grade of school completed.

Family income.—The income recorded was
the total income of the past 12 months received

by the head of the household and all other
household members related to the head by
blood, marriage, or adoption. This income was
the gross cash income (excluding pay in kind),
except in the case of a family with its own farm
or business, in which case net income was re-
corded.

Parent.—A parent was the natural parent or,
in the case of adoption, the legal parent of the
child.

Guardian.—A guardian was the person re-
sponsible for the care and supervision of the
child or youth. He or she did not have to be the
legal guardian to be considered the guardian for
this survey. A guardianship could only exist
when the parent(s) of the child or youth did not
reside within the sample household.

Head of household.—Only one person in
each household was designated as the “head.”
He or she was the person who was regarded as
the “head” by the members of the household. In
most cases, the head was the chief breadwinner
of the family, although this was not always true.
In some cases, the head was the parent of the

chief earner or the only adult member of the
household.

000
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APPENDIX I

MEDICAL HISTORY AND PHYSICAL EXAMINATION FORMS

SELECTED ITEMS FROM MEDICAL HISTORY OF YOUTH—PARENT'S QUESTIONNAIRE

CONFIDENTIAL — All information which would permit identification of the individual will be held strictly
confidential, will be used only by persons engaged in and for the purposes of the survey and will not
be disclosed or released to others for any other purposes (22 FR 1687).

DEPARTMENT OF
HEALTH, EDUCATION, AND WELFARE
PUBLIC. HEALTH SERVICE
NATIONAL HEALTH SURVEY

MEDICAL HISTORY OF YOUTH ‘ Sample number
Parent's Questionnaire

NAME OF CHILD (Last, First, Middle) SEGMENT [SERIAL [COL. NO.

NOTE: Please answer the questions by checking the correct boxes or by filling in the blanks,
as required. If a question is unclear leave the answer blank and draw = line around the ques-
‘tion. A representative of the Public Health Service will collect your filled in questionnaire \
in a few days and she will help you answer the unclear questions. Thank you for your
cooperation.

1. SEX 2. AGE 3. DATE OF BIRTH (Month, Day, Year)

10Mate 2 Oremale

¢

10. Is there anything about hisor her health that worries you now?

1 Yes 2 D No
IF YES: What is it?

11. How would you describe his or her present health?
1 g Poor 2 [;_l Fair 3 D Good 4 D Very Good 5 D Excellent

IF POOR OR FAIR: What is the matter?

12. Does he or she now use any medicine regularly (not¢ counting vitamins )?

1 Er—l Yes 2 D No 3 D Don’t know

IE YES:
a. What is the name of the medicine? 2 D Don't know
b, What is it for? 2 D Don’t know

c. Did a doctor say he or she should use it?

1 DYes 2 DNo 3 D Don’t know

d. How long has he or she been using it?

42



18. Has he or she ever ha” (CHECK YES OR NO IN EVERY LINE).

a. Measles 1[:] Yes 2 D No
b. Mumps 1 D Yes 2 D No
c. Chickenpox 1 D Yes 2 D No
d. Whooping cough 1 D Yes 2 D No
e. Scarlet fever 1 D Yes 2 D No
f. Asthma 1 D Yes 2 DNo
g. Hay fever . 1 D Yes 2 D No
h. Other allergies 1 D Yes 2 DNO
i. Kidney trouble 1 D Yes 2 D No
b oy YAPE SISO My 2O
k. Fit, convulsion, or seizure 1 D Yes 2 D No
I. Pneumonia 1 D Yes 2 D No

20. What is the most serious illness or disease he or she has ever had?

a. How old was he or she when it started?—_______________ vyears
b, What did the doctor say about it?

The doctor said it was:
1 D a mild case 4 D 1 don’t remember what he said

2 D a moderate case 5 D No doctor saw the child
3 D 8 severe (critical) case

c. Did the illness (disease) leave any lasting effects?
1?Yes zDNo 3D}hrdtosuy

IF YES: What were or are they?

36. Is he or she now prevented for reasons of health from taking part in hard exercise or play?

1 Yes X D No (IF NO, GO ON TO QUESTION 37)
IF YES:

a. What are the reasons?

b. Did the doctor advise this?

1DYes ZDNO



SELECTED ITEMS FROM HEALTH HABITS AND HISTORY—YOUTH (QUESTIONNAIRE)

CONFIDENTIAL — All information which would permit identification of the individual will be beld
strictly confidential, will be used only by persons engaged in and [or the purposes of the survey and
will not be disclosed or released to others for any other purposes (22 FR 1687).

DEPARTMENT COF
HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE
NATIONAL HEALTH SURVEY Sample No.

HEALTH HABITS AND HISTORY - Yeuth

Name (Last, Fitst, Middle} SEGMENT |SERIAL |COL. NO.

INSTRUCTIONS: On the following pages you will find a set of questions dealing with your
health. Since every person is different, there are no “standard” answets to the questions;
just answer them as fully and honestly as you can. Your answers will be kept confidential.
Do your best to pick the most likely answer from among the choices given. Only if you
really don’t know the answer check “Don't know.” WHEN YOU HAVE COMPLETED THE
QUESTIONNAIRE, PLEASE MAIL IT BACK TO THE SURVEY IN THE ENVELOPE WE
LEFT WITH YOU <THERE IS NO POSTAGE NECESSARY IF YOU USE OUR ENVELOPE.

1. SEX 2. AGE 3. DATE OF BIRTH (Month, Day; Year)
1 D Male 2 DFemnle

23. Have you ever been prevented for reasons of health from taking patt in hard (physical)
work, exercise, or games?

1 Yes x D No
IF YES:
a. Why?

b. Did a doctor advise this?
1 D Yes 2 D No 3 D Don’t know

c. Are you now forbidden to do some of these things?

IDYes 2DN0



SELECTED ITEMS FROM THE PHYSICAL EXAMINATION FORM

Diagnostic Impressions (Examination of Child)

HEALTH EXAMINATION SURVEY—II
e DIAGNOSTIC IMPRESSIONS CARD 03-3

1 2
(54) HEART DISEASE [ Yes ] No

Diagnostic impression

1 2
(55) O Congenital a Acquired

FINDINGS: [] History O Thrin [ Murmur

D ECG D X-ray D Other
SUMMARY FOR MEDICAL REPORT TO PARENT OR PRIVATE PHYSICIAN:

A, D None found
B. ACUTE CONDITION (Reported to parent)

C. CONDITION (To be reported to private physician)

DIAG.
IMPRESS.

(79-80) END CARD 09 SIGNATURE

Summary of Diagnostic Impressions (Examination of Youth)

HEALTH EXAMINATION SURVEY—IH

SUMMARY OF DIAGNOSTIC IMPRESSIONS

X [[] Essentially a normal child with none of the findings below.

List all significant findings

CARDIOVASCULAR SYSTEM

1 £ NO FINDINGS
2 O] FINDINGS — List and Describe (include ECG and X-ray findings if noted):

DIAGNOSTIC IMPRESSION

OTHER SYSTEMS

1 ] NO FINDINGS
2 {] FINDINGS (Describe):

DIAGNOSTIC IMPRESSION
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SELECTED ITEMS FROM CHILD’S MEDICAL HISTORY—PARENT (QUESTIONNAIRE)

Recording and History Forms

(53)

(54)

{63)

FORM APPROVED
BUDGET BUREAU NO. 68-R620-54,6

CONFIDENTIAL — The National Health Survey is authorized by Public Law 652 of
the 84th Congress (70 Stat. 489; 42 U.S.C. 242c). All information which would
permit identification of the individual will be held strictly confidential, will be used only by persons engaged in

and for the purposes of the survey and will not be disclosed or released to others for any other purposes (22 FR 1687).

DEPARTMENT OF HES-256
HEALTH, EDUCATION, AND WEL FARE
PUBLIC HEALTH SERVICE (1-5}
NATIONAL HEALTH SURVEY
CHILD’S MEDICAL HISTORY - Parent
NAME OF CHILD (Last, First, Middle) SEGMENT | SERIAL €OL. NO.

(611}

NOTE: Please complete this form by checking the correct boxes and/or filling in the blanks where applicable.

When you have completed it, keep it until the representative of the Health Examination Survey calls on you
within a few days. If there are some questions you do not understand, please complete the others and the person who
comes for the form will help you with the ones that were unclear.

1. SEX

1 [ Male

2. ASE 3. DATE OF BIRTH (Month, Day, Year)

2 () Female

{12-14)

20. NOW TURNING TO THE PRESENT TIME, HOW WOULD YOU DESCRIBE THE GHILD'S HEALTH NOW?
1 [ Very good 2 [ Good a [ Fair 4 ] Poor
IF FAIR or POOR, what is the trouble?

21. IS THERE ANYTHING ABOUT HIS(HER) HEALTH THAT BOTHERS YOU OR WORRIES YOU NOW?
1 [J Yes 2 No
IF YES, what is the trouble?

92, HERE IS A LIST OF DISEASES THAT CHILDREN SOMETIMES HAVE. HAS THIS CHILD EVER HAD:
If yes, about how
old at the time?

A. Scarlet fever? 1 7] Yes . Age 2 [ No s [ Don’t know
B. Rheumatic fever? 1 [T Yes—>»— Age 2 ] No s [ Don’t know
C. Polio? 1 [ Yes-»— Age 2 ] No s [] Don’t know
D. Diphcheria? 1 7] Yes—=— Age. 2 () No 3 ] Don’t know
E. Meningitis or 1 [1) Yes-»— Age 2 3 No s (1 Don’t know
sleeping sickness?
F. Tuberculosis? 1 [ Yes = Age. 2 [ No a [7] Don’t know
G. Diabetes or 1 [ Yes-=— Age. 2 [J No 3 (3 Don’t know
sugar diabetes? .
H. Epilepsy? 1 [J Yes -3 Age. 2 [ No s [7] Don’t know
1. Chorea or 1 [J Yes o Age 2 ) No a (J Don’t know
St. Vitus dance?
J. Cerebral palsey? 1 [ Yes—=— Age 2 [ No s (3 Don’t know
K. Whooping cough? 1 ] Yes-— Age 2 [ No 3 {7] Don’t know




35, HERE ARE SOME OTHER KINDS OF ILL.NESSES OR CONDITIONS SOME CHILOREN HAVE.

EVER HAD:

. Asthma?

Hay fever?

3 ny other kinds of
a:lergies?

Any trouble with his
(her) kidneys?

A heart murmur?
Anything wrong with
his(her) heart?

. A convulsion?

A fic?

is)

mo mm O Cup

1 [3 Yes
1 [ Yes
1 [J Yes

1 [ Yes

1 [ Yes
1 [J Yes

1 {3 Yes
1 [ Yes

2 3 No
2 [ No
2 O No

2 ] No

2 ] No
2 g No

2 [ No
2 (] Ne

s [ Don’t know
s {_] Don’t know
s [(J Don’t know

s [J Don’t know

s [ Don’t know
s () Don’t know

s (] Don't know
2 [ Don’t know

HAS YOUR CHILD

36. DOES YOUR CHILD OFTEN HAVE BAD SORE THROATS?
a [] Don’t know

(14) 1 [ Yes 2 ] No
53, HAS THE CHILD'S HEALTH EVER KEPT HIM(HER) FROM HARD EXERCISE OR PLAY?
1 [ Yes 2 [ No 3 [] Don’t know
IF YES:

A. Did a doctor say he should be kept from doing this?

1 O Yes 2 [ No

3 [ Don’t know
B. What was the condition that restricted the child?

C. Is he(she) restricted this way at present?

(49) 1 [ Yes 2 [ No

a ] Don't know

# U, S, GOVERNMENT PRINTING OFFICE : 1978 260-937/12
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VITAL AND HEALTH STATISTICS PUBLICATIONS SERIES

Formerly Public Health Service Publication No. 1000

Series 1. Programs and Collection Procedures.—Reports which describe the general programs of the National
Center for Health Statistics and its offices and divisions, data collection methods used, definitions, and
other material necessary for understanding the data.

Series 2. Data Evaluation and Methods Research.—Studies of new statistical methodology including experimental
tests of new survey methods, studies of vital statistics collection methods, new analytical techniques,
objective evaluations of reliability of collected data, contributions to statistical theory.

Series 3. Analytical Studies.—Reports presenting analytical or interpretive studies based on vital and health
statistics, carrying the analysis further than the expository types of reports in the other series.

Series 4. Documents and Committee Reports.—Final reports of major committees concerned with vital and
health statistics, and documents such as recommended model vital registration laws and revised birth
and death certificates.

Series 10. Data from the Health Interview Survey.—Statistics on illness; accidental injuries; disability; use of
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