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TOTAL SERUM CHOLESTEROL LEVELS
OF CHILDREN 4-17 YEARS

Sidney Abraham, Clifford L. Johnson, M.S.P.H., and Margaret D. Carroll, M.S.P.H.,
Division of Health Examination Statistics

INTRODUCTION

Serum cholesterol levels of children 4-17
years of age in this report were obtained as part
of the Health and Nutrition Examination Survey
(HANES). HANES is a program of the National
Center for Health Statistics in which measures of
nutritional status are collected for a scientif-
ically designed sample representative of the civil-
ian noninstitutionalized population of the
United States in the broad range of ages 1-74
years.!

This Health Examination Survey, by means
of which these data were obtained, is one of the
major prograras of the National Center for
Health Statistics authorized under the National
Health Survey Act of 1956 by the 84th Congress
as a continuing Public Health Service activity to
determine the health status of the population.

The Health and Nutrition Examination Sur-
vey was also used to obtain some limited infor-
mation on the general health status of the entire
age group as well as further information on the
health status and medical care needs of those
aged 25-74 vyears in the civilian noninstitu-
tionalized population. A detailed description of
the specific content and plan of operation,
including the sample design, has been
published.!

As in previous Health Examination Surveys,
the U.S. Bureau of the Census cooperated in the
sample design and in the initial visits and inter-
viewing at selected eligible households in the 65
primary sampling units throughout the United

States. Additional household visiting, inter-
viewing, history taking, and an explanation of
the examination procedures were undertaken by
members of the field staff of the mobile exami-
nation center. The selected sample persons for
whom an appointment could be made were
brought into the specially constructed mobile
examination centers which were -centrally
located in each of the primary sampling units.
The teams which traveled to the various survey
locations throughout the country included pro-
fessional and paraprofessional medical and den-
tal examiners along with technicians, inter-
viewers, and other staff.

Field data collection operations for the first
HANES survey were started in April 1971 and
completed in June 1974. Of the 28,043 persons
aged 1-74 years who were selected in the na-
tional probability sample to represent the 194
million persons in those age groups in the civil-
ian noninstitutionalized population, 20,749, or
74.0 percent, were examined. When adjustments
were made for the differential sampling ratios
used for the effect of oversampling among the
poor, preschool children, women of childbearing
age, and the elderly, this corresponds to an
effective response rate of 75 percent. Among
children 4-17 years of age at interview for whom
serum cholesterol determinations were made,
there were 5,334 examined out of the proba-
bility sample of 6,356 selected to represent the
56 million of these ages in the population. This
is an unadjusted response rate and an effective
adjusted response rate of 84 percent. However,



interview data relating to the demographic,
socioeconomic, and medical characteristics were
collected on more than 99 percent of the 6,356
children in the probability sample.

SERUM CHOLESTEROL

Serum Collection and Storage

A nonfasting blood specimen was collected
from examinees and stored in three 15-cm?
vacutainers. The tubes were kept at room
temperature for clotting for 20-30 minutes fol-
lowing venipuncture. The blood clot was gently
rimmed from the tube and the tubes were then
centrifuged for 10 minutes at 2400 r/min. The
serum from the three vials was pooled, mixed
thoroughly, and distributed in 3-cm3 aliquots to
prenumbered wvials. Within 1 hour of veni-
puncture, these serum vials were placed in the
freezer. Packed with ample carbon dioxide,
styrofoam shippers containing the daily accumu-
lation of vials were sent to the Center for Disease
Control (CDC) laboratory in Atlanta; no
thawing occurred in transit. The vials were
stored in freezers at -20° C until ready for anal-
ysis. Multiple assessments were performed on
each 3-cm3 vial of serum. The serum to be used
eventually for the cholesterol assessment was
thawed at CDC for iron, iron binding capacity,
and magnesium determinations. The remaining
serum in the 3-cm3 vial was then refrigerated
until packed in dry ice for shipment to the CDC
Lipid Laboratory at Chamblee, Georgia. The
serum remained frozen at -20° C until analyzed
for cholesterol content. Thawing and freezing
the serum do not affect the determination of
cholesterol content by competent extraction
methods.?

Cholesterol Determinations

All serum cholesterol determinations were
made in the Lipid Standardization Laboratory
of the Center for Disease Control, U.S. Public
Health Service, Atlanta, Georgia. The analytical
method was based on that of Abell, et al.3 but
was modified for a semiautomated production
line. The method, described in detail by
Eavenson, et al.,* was made possible by the de-

velopment of a relatively stable Liebermann
color reagent, and was designed for automatic
pipetting units.

The Lipid Laboratory at CDC compared the
results obtained with this semiautomated Abell
method and those from the reference method of
Abell, et al.® For examining the bias of the
semiautomated method, data were obtained
from pools of sera analyzed by the reference
method and the semiautomated method. For
pools ranging from 134 to 348 mg per 100 ml,
there was in 1972 an average positive bias of
4.07 percent for the semiautomated method as
compared to the standard method; for the
1971-74 period the corresponding figure was
a positive bias of 4.9 percent. The weighted aver-
age bias was 4.5 percent. In this report, the
1971-74 data are presented without correction
for bias so that they provide population refer-
ence standards for determinations made by the
semiautomated methodology now in use.

Definition of Variables

In this report, data on the distribution of
serum cholesterol levels of children in the U.S.
population aged 4-17 years are analyzed and
discussed by age, sex, and race. The unweighted
sample data of ages 1-3 years are only shown,
but are not analyzed, because of possible bias
due to missing values (see appendix I). The anal-
yses of serum cholesterol levels with variables
other than age, sex, and race will be presented in
future reports.

Age.~The age is the year attained at the last
birthday. The mean age of each category ap-
proximates the midpoint of the whole year,
e.g., the 5-year-old male group consists of a 1
year cohort whose mean age is 5.51 years, while
the corresponding female sample averages 5.52
years., The age criterion for inclusion in the
HANES sample was defined as age at time of
census interview. The adjustment and weighting
procedures used to produce national estimates
were based on the age at interview.

Race.—Race was recorded as white, black,
and other races (appendix II). White children
were 74.54 percent of the total children (5,355)
examined of ages 4-17 years; blacks were 24.69
percent, which reflected the sampling design to



overrepresent the poor in HANES. Other races
are included only when the total subjects are
used but are not included in the white-black
breakdown.

The estimated populations shown in each
table, along with the numbers of sample persons,
are presented only to give a general indication of
the size of the population which the data do
characterize. These are produced from the sam-
ple weighting process and so will vary somewhat
from census figures. The final sampling estimates
of the population size were brought into closer
alignment with the independent U.S. Bureau of
the Census estimates for the civilian noninstitu-
tionalized population of the United States as of
November 1, 1972, by race, sex, and age.

RESULTS

Age and Sex

Percent distributions of boys and girls by age,
according to their serum cholesterol levels, are
presented in tables 1 and 2. Tables 3 and 4 pre-
sent basic statistics of serum cholesterol distri-
butions for these children by age and sex. In
addition to listing the number of children exam-
ined, their mean age, and the estimated number
in the population, the tables include the mean,
standard deviation, standard error of the mean
as defined through replication (discussed in var-
iance estimations in appendix I), and the values
for seven percentiles from the 5th through the
95th. All were derived from the weighted sample
sizes.

The mean serum cholesterol levels of boys in
the younger ages 4-11 years tend to increase
with age to a high average value of 181.8 mg per
100 ml at ages 9-11 years. Another pattem in
mean values is observed from 12 through 17
years, when the mean values consistently
declined to a low mean value of 167.5 mg per
100 ml at age 17 years (table 3, figure 1). Table
4 and figure 1 also show that the mean values of
girls were relatively stable at ages 4-7 years,
174.7 to 177.1 mg per 100 ml, with the mean
values increasing abruptly to 186.5 mg per 100
ml at age 8. From age 8 through age 13 the
mean levels consistently decreased from the

peak at age 8 to 170.4 mg per 100 ml at age 13
years, a decrease in mean level of 16.1 mg per
100 ml. This direction is not evident at ages 14
through 17 years, when the mean levels
increased irregularly each year from 172.8 mg
per 100 ml at age 14 to 180.6 mg per 100 ml at
age 17 years.

Overall, the mean serum cholesterol levels
for girls increased from 174.7 mg per 100 ml at
age 4 years to 180.6 mg per 100 ml at age 17
years, an increase of 5.9 mg per 100 ml. The
decrease in mean levels between similar ages for
boys is slightly less, 3.8 mg per 100 ml.

Girls had higher observed mean serum
cholesterol levels than boys of the same age for
10 of the 14 age groups considered. The excep-
tions were for those ages 7, 11, 12, and 13 years.
However, the differences in mean serum choles-
terol levels between girls and boys, by age, were
not significant at the .05 level using the sign test.

Percentiles of the serum cholesterol distri-
butions are shown by age for boys and girls
(tables 3 and 4). For each age-sex group the
mean serum cholesterol level was always greater
than the median, which indicates that the serum
cholesterol distribution was skewed to the right,
positive skewness. This skewness was more evi-
dent for boys than for girls.

The differences in age patterns between boys
and girls described previously for the mean were
also apparent when the percentile at the upper
90th, lower 10th, and middle 50th ends of the
distribution were examined (figure 2).

In general, sex differences were greater at
the upper end of the distribution than at the
lower end (figure 2).

Race, Age, and Sex

Percent distribution of serum cholesterol lev-
els is given for white and black children by age
and sex in tables 5-8. Tables 9-12 present the
basic statistics for these distributions by age,
sex, and race.

The main serum cholesterol patterns
observed previously for the total male popu-
lation aged 4-17 years were similar to those
observed for white boys separately (table 9, fig-
ure 3). Mean cholesterol levels of white boys
were highest at ages 9-11 vears and decreased
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Figure 1. Mean serum cholesterol levels of children, by sex and age: United States, 1971-74

with age to a low value of 166.9 mg per 100 ml
at age 17 years. For black boys, the peak in
values was at ages 7-12 years, with the exception
of a drop in mean value at age 10 years and then
a decline in mean value from 184.1 mg per 100
ml at age 12 years to alow of 161.8 mg per 100
ml at age 14 years. From 14 years on, the mean
levels increased rapidly to 178.7 mg per 100 ml
at age 16 and then declined (table 10 and figure

At every age except ages 10, 13, and 14
years, black boys had higher mean serum choles-
terol values than white boys. However, the
differences in mean serum cholesterol levels

between black and white boys were not signifi-
cant at the .05 level using the sign test.

The age-cholesterol pattern for girls in the
total population was generally found for white
and black girls separately. The mean serum
cholesterol values of white girls increased irreg-
ularly from an average value of 173.5 mg per
100 ml at ages 4-5 years to the highest mean
value of 183.6 mg per 100 ml at ages 8-9 years
and then declined to 168.3 mg per 100 ml at age
138 years. Thereafter with age, there was a gen-
eral increase in mean level to 180.3 mg per 100
ml at age 17 years (table 11 and figure 4).

The mean levels of black girls also increased
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Figure 2. Selected estimated percentiles of the serum cholestero! distribution in children, by sex and age: United States, 1971-74

irregularly each year from 177.1 mg per 100 ml
at age 4 to a peak of 202.8 mg per 100 ml at age
8. From this highest mean level at age 8, there is
a decrease in mean values through age 12 and
then a general increase to 194.5 mg per 100 ml
at age 15. At ages 16 and 17 years, the mean
cholesterol levels declined from those at age 15
(table 12 and figure 4).

At each age, with the exception of ages 6, 11,
and 12 years, black girls had higher mean serum
cholesterol levels than white girls. These results
were not significant using the sign test, at the
.05 level.

White and black girls generally had higher
mean cholesterol levels than their male counter-

parts. However only the differences in mean
serum cholesterol levels between white girls and
white boys were significant at the .05 level using
the sign test. With the exception of those at ages
7 and 12 years white girls had higher mean
serum cholesterol levels than white boys of the
same age group. The differences in mean levels
between white and black children were greater
for girls than for boys. The average differences
between the mean levels of white and black chil-
dren over age 14 was 7.1 mg per 100 ml for girls
and 3.8 mg per 100 ml for boys.

In general, interracial differences for boys
were greater at the upper end of the distribution
(90th percentile) than at the lower end (10th
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Figure 3. Mean serum cholesterol levels of boys, by race and age: United States, 1971-74

percentile) (figure 5). The pattern was reversed
for girls (figure 6).

DISCUSSION

The level of serum cholesterol has been iden-
tified as one of the multiple risk factors in the
development of coronary heart disease. The
results of epidemiological studies based on adult
data from longitudinal studies such as the
Framingham Heart Study® have demonstrated
that persons with elevated serum cholesterol
values developed coronary heart disease with
great frequency. Similar longitudinal data
obtained from adolescents that relate serum

cholesterol levels in younger ages to future mor-
bidity or mortality are not available. There is

‘some evidence, however, that atherosclerosis fre-

quently manifested by coronary heart disease
may originate in childhood. Holman and others
reported finding evidence of atherosclerosis in
post mortem examinations of children.6 Enos
and others reported gross evidence of coronary
atherosclerosis in 77 percent of American
soldiers, with an average age of 22 years, killed
in the Korean War.”

Reference data of levels of children 4-17
years of age have been presented and analyzed
by age, sex, and race because of the medical
interest in such data. There are no such previous
data for the general population of ages 4-17
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Figure 4. Mean serum cholesterol levels of girls, by race and age: United States, 1971-74

years. Such data as are available are taken from
selected segments of the population and special
study groups. These estimates could not be gen-
eralized to the U.S. population. HANES, on the
other hand, provided cross-sectional data of
serum cholesterol levels obtained on different
age cohorts representative of the U.S. popu-
lation. The age trends represented mean levels
for successive cohorts of persons of different age
groups. The limitations of cross-sectional data
are recognized in considering group age changes
because they reflect effects of environmental as
well as developmental and hereditary influences.

Age and Sex

Mean serum cholesterol levels of girls and
boys were stable in the younger years, within

the range of 174.7-177.1 and 168.9-175.8 mg
per 100 ml at ages 4-7 years. The mean levels of
girls of ages 8-17 years showed two distinct
patterns in contrast to those for boys in the
older ages. Mean levels of girls decreased from
186.5 mg per 100 ml at age 8 years to 170.4 mg
per 100 ml at age 13 years and then increased to
180.6 mg per 100 ml at age 17 years. Boys show
a consistent decrease in mean levels with age at
ages 9 through 17 years. The mean levels of girls
at all ages, with the exception of ages 7, 11, 12,
and 13, had higher values than those of boys.
The difference in mean values between girls and
boys in the 4-17 age group averaged 3.7 mg per
100 ml, and ranged from 0.2 to 13.1 mg per 100
ml.

The estimates from HANES with respect to
sex and age can be compared with other studies
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Figure 5. Selected estimated percentiles of the serum cholesterol distribution in white and black boys, by race and age: United States,
1971-74

of cholesterol in children and youths. In the
Tecumseh Community Health study
(Michigan), which was conducted in 1959 and
1960, serum cholesterol determinations were
made on 6,788 children and adults;® no blood
specimens were obtained from persons under 4
years of age. Unfortunately for our purposes,
the study findings were presented for the
combined age groups 4-9, 10-14, and 15-19,
which precludes a more detailed comparison. In
each of these age groups, females had consist-
ently though slightly higher serum cholestrol
levels than males. The findings were consistent
with HANES data with the exception of ages
11-13, in which ages the HANES data showed
that boys had higher levels than girls had.

Other studies on children and youths in the
United States have also found that girls have
higher serum cholesterol levels than boys. In sur-
vey data on 1,000 healthy boys and girls in New
York City, girls of ages 3-17 have higher serum
cholesterol levels than boys of comparable
ages.?

¢ In a longitudinal study of 152 girls and 169
boys in Utah of single years of age 7 through 17,
girls had higher mean serum cholesterol levels
than boys.10

Clarke and others reported serum cholesterol
levels on male and female volunteer and non-
volunteer subjects of 12-18 years of age who
were students attending public and parochial
schools in Burlington, Vermont.!! The analysis



270 r

260 —

90th PERCENTILE
250 —

230 (-

220 |~

140 |~

130 —

1260
120 —

E 210 |-
(=3
=4
EJ 200 - 197.1
& 50th PERCENTILE P
£ 113 7
e
E 190 = 185.2 ,
5 y
g //’\\ 181.4 /
E 180 |— 179.0 -
] 17247,/// 1790
2 10k
5
= 1662 ‘e 1668 ’l
z 160~ A )
w 10th PERCENTILE AN
e / \ ! 1508
150 [— / \
s 198 1zg/ \

e White I

= Black ¢

iR I
V7.7, o
,’

/ \

\ // 1760
\1s6 L1732 116

1647

AGE IN YEARS
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by single years of age showed that females from
age 14 to 18 years had higher mean levels than
males of comparable ages. At age 12 males had
higher mean levels than females, while at age 13
the corresponding levels were about equal.

The report of serum cholesterol values of
youths aged 12-17 years obtained from findings
of Cycle III of the Health Examination Survey
(HES) showed that except for age 12, female
youths in each age group had higher mean serum
cholesterol levels than males of comparable
ages.12 However, in studies conducted in
Claxton, Georgia, of schoolchildren of single
years of age from 6 to 18 years, no consistent

difference in mean serum cholesterol levels
between males and females was found.13 Simi-
larly in the Muscatine Study conducted in Iowa
of children and youths of single years of age
from 6 to 18 years, there was little difference
between the mean levels of serum cholesterol in
males and females.14

The relationship between serum cholesterol
level and age in various children study groups
has been reported in the literature, and there
appears to be no consistent pattern regarding the
relationship in reported studies. The Health
Examination Survey!2 showed a decrease in
mean serum cholesterol levels among adolescent



males of ages 12-16. This relationship of serum
cholesterol levels and age was also observed in a
survey among boys of ages 11-18 years con-
ducted in Sydney, Australia.l® In the New York
City survey, mean serum cholesterol levels
among girls did not change significantly from
ages 2 through 17, though there appeared to be
a slight decrease in the mean level by age. Mean
serum cholesterol levels among boys remained
relatively constant during comparable ages. The
Muscatine, Iowa, Study!# reported similar mean
serum cholesterol levels among children of both
sexes of ages 6 through 18. Female adolescents
in the Health Examination Surveyl!? showed
little if any change in mean serum cholesterol
levels from ages 12-16. At age 17 there was an
increase of 6.4 mg per 100 ml from that
observed among females at age 16. In the Utah
Study!® age did not affect mean serum choles-
terol levels among both boys and girls of ages
7-17. In the Burlington, Vermont Study!! mean
serum cholesterol levels among males decreased

from ages 12 to 14 years and then increased to
age 17, while those among females increased
from ages 13 to 17.

In the Claxton, Georgia,!® and Busselton,
Australia,1 ¢ studies among boys and girls of ages
6-17, serum cholesterol levels increased with age.

The U.S. estimates of serum cholesterol lev-
els of children ages 4-17 years can be compared
with those reported in HANES for adults of ages
18-74. Table 13 shows the mean serum choles-
terol levels of children and adults, obtained in
HANES for 1971-74, by age and sex with the
standard deviations of the population distri-
bution. Figure 7 shows the adult mean levels as a
continuation of the mean levels of those pre-
sented for children of individual ages of 4-17
years from HANES.

Males show a mean serum level of 167.5 mg
per 100 ml at age 17 after a consistent decline
from a mean level of 182.5 mg per 100 ml at age
9. The mean levels for adults in age group 18-24
is 186.9 mg per 100 ml, an increase of 19.4 mg
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Figure 7. Mean serum cholestero! levels of children aged 1-17 years and adults 18-74 years, by age and sex: United States, 1971-74
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per 100 ml, or 11.6 percent from the mean level
at age 17. The mean levels for male adults in-
crease rapidly to age group 35-44 years, and
then increase less rapidly in the age groups 45-54
and 55-64 years. A slight decline occurs in the
age group 65-74 years.

A similar analysis of the mean level at age 17
for girls with that at ages 18-24 years for females
also shows a rise in mean levels. The mean level
increases to the age group 45-54 years and then
increases less rapidly in the later age groups. The
rise in mean level among men does not start
until the early adult ages, 18-24 years, whereas
in women the rise begins earlier.

The mean levels for women are higher than
those for men in the youngest age group, 18-24
years. The mean levels for women increase less
rapidly than those for men in the age groups
25-34 and 35-44 years but increase much more
rapidly than men’s levels after age 55. The mean
levels for women are about the same as those for
men in the age group 45-54 years. The mean
levels for men peak at the age group 55-64 years
and then decline, while the mean levels for
women continue to rise.

The mean levels in adults are consistently
higher than those in children of ages 4-17 years.
Table 13 also shows that the distributions have
greater variability in adults than in children of
ages 4-17 years.

Race

Black children of both sexes showed higher
mean serum cholesterol levels than white chil-
dren of comparable age and sex. The differences
in mean levels between white and black children
are greater for females than for males. The aver-
age differences between the mean levels of white
and black children over the 14 ages was 7.1 mg
per 100 ml for females and 3.8 mg per 100 ml
for males.

In the HANES survey of U.S. adults, black
females had a slightly but generally higher mean
level than white females of comparable age. The
average difference over all six age groups in
mean levels between white and black females
was 2.2 mg per 100 ml. This pattern is not
observed between white and black males. Mean
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Figure 8. Mean serum cholesterol levels of adults aged 18-74
years, by age and race: United States, 1971-74

serum levels for white males are higher than
those for black males in the age groups 18-24,
85-44, 45-54 years. The differences in mean lev-
els range from 2.3 to 6.8 mg per 100 ml. At ages
25-34 and ages 55 years and over, black males
have higher mean levels than white males; the
differences in mean levels are small and range
from 1.0 to 4.3 mg per 100 ml (figure 8).

Other studies have shown racial differences
in mean cholesterol levels. A study of serum
cholesterol levels in Southwestern and Mid-
western American Indians and white persons
showed lower cholesterol levels among the
Indians.!7-18 Surveys of children and adoles-
cents among white, Bantu, and Cape colored pop-
ulations showed findings of higher cholesterol
levels in the white children than in either the
Bantu or Cape colored children.19

Prevalence of High Cholesterol Levels

No effort was made to classify serum choles-
terol values according to standards. This involves
looking at the reference distributions of serum
cholesterol levels and considering the proportion
of children in any age-sex group which exceeds

1



some specified level. At present, there is no gen-
erally agreed upon point at which levels should
be considered ‘“high.”

Frederick and associates set the upper limit
of normal at the 95th percentile; a serum choles-
terol level over 230 mg per 100 ml in children
would be abnormal.?20 There are others who
prefer normal levels based on epidemiological
studies rather than on statistical cutoff points.
They indicate that the U.S. population generally
tend to have elevated serum cholesterol levels
and would not use the upper 5 percent of the
serum cholesterol distribution. They suggest that
the risk of premature coronary artery disease is
not likely below the level of 180 and 200 mg per
100 ml in childhood.21,22 Kannel and
Dawber23 advocate that infants and children
whose plasma cholesterol levels exceed 160 mg
per 100 ml should be periodically monitored for
blood cholesterol and for diet and weight con-
trol.

SUMMARY

Total serum cholesterol findings among chil-
dren 4-17 years of age in the civilian noninstitu-
tionalized population of the United States as
obtained in the Health and Nutrition Exam-
ination Survey, 1971-74, are presented and
analyzed in this report. Age, sex, and race differ-
ences in total serum cholesterol determinations
are included.

For HANES, a national probability sample
of 6,356 persons was selected to represent 56
million persons in the population aged 4-17
years. Of these 5,355, or 84 percent, were exam-
ined.

The present report provides basic data on
the distribution of children of ages 4-17 years
with respect to total serum cholesterol deter-
minations. These distributions should aid in
identifying the proportions of children in any
age-sex-race group which exceeds some specified
level. Some of these principal findings are
summarized below.

For boys of ages 4-8 years, the mean values
varied only slightly among the five age groups

12

within the range of 168.9-175.8 mg per 100 ml.
A similar pattern was evident for girls of ages 4
through 7 years; however, the mean values were
higher among girls than among boys. After age 9
there was a difference between sexes in regard to
the variation of mean levels with age.

Among older boys, mean serum cholesterol
levels decreased with age from 182.5 mg per 100
ml at age 9 to 167.5 mg per 100 ml at age 17, a
decrease of 8.2 percent.

Among older girls, mean serum cholesterol
levels decreased with age from 186.5 mg per 100
ml at age 8 to 170.4 mg per 100 ml] at age 13, a
decline of 8.6 percent and then increased to
180.6 mg per 100 ml at age 17, an increase of
6.0 percent.

Girls in the U.S. population had higher mean
serum cholesterol levels than boys in 10 of the
14 age comparisons. The differences in mean lev-
els between sexes in these ages averaged 4.7 mg
per 100 ml and ranged from 0.2 mg per 100 ml
to 13.1 mg per 100 ml.

Black boys and girls in the U.S. population
had higher mean serum cholesterol levels than
their white counterparts. The differences in
mean levels between white and black children
were greater for girls (7.1 mg per 100 ml) than
for boys (3.8 mg per 100 ml).

The mean serum cholesterol level obtained
for males of age 17 years is consistent with the
finding that serum cholesterol levels rise sharply
with age for young men. Similar analysis of the
mean cholesterol level for females of age 17
years with those of females aged 18-24 years
shows that the mean values rise less rapidly than
those of males. The increase in mean cholesterol
levels observed in the data for females between
the ages of 16 and 17 years is followed by an
increase during the age group 18-24 years and a
continued rise in serum cholesterol level among
females in the age groups 25-34 and 35-44 years.
In adult males the rise is not only more rapid
but it begins earlier. Not only are the mean
serum cholesterol levels higher in adults than in
children, but also the distributions have greater
variability in adults than in children aged 4-17
years.
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Table 1. Percent distribution of serum cholesterol levels of boys by age: United States, 1971-74

Serum
cholesterol 1 2 3 4 5 6 7
level year years years years years years years
{Mg per 100 mi}
Percent distribution
TOtal irrisereesirssessnsressnncresreesarnenanenes 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Less than 100....cccmeerrernererersnersrsecsens 3.0 1.8 - 1.6 0.4 - -
100-109 0.8 0.6 0.4 0.7 0.7 - 0.1
110-119 3.8 2.4 2.7 1.1 1.8 0.7 1.3
120-129 5.3 1.8 4.0 3.6 9.0 26 1.7
130-139 1.3 5.4 7.6 6.0 6.6 7.5 2.4
140-149.. 11.3 10.1 10.3 8.7 10.2 9.1 14.0
150-159 12.0 12,5 14,7 10.3 14,9 18.8 8.9
160-169 15.0 14.9 13.8 134 13.8 11.8 14.0
170-179 9.0 14.9 129 18.4 9.4 21.4 18.2
180-189.. 8.3 11.3 10.7 15.6 7.7 9.7 9.8
3.8 7.7 7.6 6.3 6.7 7.5 10.6
6.8 3.6 4.9 6.3 9,2 7.1 5.1
1.5 4.8 3.6 3.7 3.5 1.5 4.9
3.0 24 18 1.3 2.0 0.6 4.3
23 1.8 2.2 0.9 1.0 0.4 3.5
0.8 0.6 2.2 2.2 0.9 0.2 -
1.5 - 0.4 0.1 1.3 - -
- 0.6 - - 0.7 - 0.1
- 1.2 - - - - -
0.8 1.8 - - 0.5 1.2 0.2
Number

Number of boys examined .........oceeeerruenee 133 168 224 304 273 179 164

Estimated boys in population 1 1 1
11 thOUSANGS seaveerssnmersrensesessmanssrsaressenaes ) (*) ) 1,815 1,563 1,673 1,979

lyu.s. population estimates not included because of possible bias due to missing values.

NOTE: Percents may not add to 100.0 due to rounding.
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Table 1. Percent distribution of serum cholesterol levels of boys by age: United States, 1971-74—Con.

8 9 10 1 12 13 14 15 16 17
years years years years years years years years years years
Percent distribution—Con.

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
- - - - 0.2 0.2 0.3 0.3 - -

1.8 0.6 - - 1.9 1.0 3.0 0.2 - 0.1
1.4 - 0.5 0.5 - 0.3 1.9 2.7 0.2 2.3
3.0 23 2.1 19 1.0 6.1 5.3 3.9 2.8 5.1
4,8 6.4 14 7.3 4.4 9.2 12.2 8.5 13.2 10.9
5.4 7.1 4.8 9.4 9.5 11.3 9.3 9.1 17.3 15.9
124 108 9.7 88 10.1 148 115 155 9.9 10.0
20.3 8.1 14.0 8.6 16.9 10.3 124 17.2 12.4 123
13.3 124 19.2 14,2 10.1 10.5 8.3 11.7 17.4 9.5
125 14.6 128 11.2 13.3 10.7 13.3 134 5.1 9.9
10.1 125 139 8.2 114 34 5.1 6.9 a.8 4.4
3.3 13.8 7.7 8.7 5.9 7.6 5.6 4.4 1.6 6.3
7.0 3.9 6.2 6.3 4.7 6.0 3.2 1.0 2.1 7.6
23 2,2 3.0 8.7 4.8 34 26 0.7 33 0.7
22 0.2 29 28 1.6 1.1 1.5 0.4 0.7 3.1
0.3 0.1 1.8 1.0 0.4 20 1.7 1.8 3.3 0.9

- - - 0.9 1.8 0.2 1.3 0.8 0.7 -

0.4 1.5 0.1 - 0.1 - 0.1 - - -

- 0.1 - 0.7 0.4 - 0.2 0.6 0.3 -

- 0.7 - 0.7 - - - - - -

- 1.4 - - - - 0.7 - - -

- 1.3 - - 1.3 22 0.6 1.0 - -

Number—Con.

152 169 184 178 200 174 174 7 169 176
1,861 2,018 2,205 2177 2,304 1,978 2,030 2,093 2,019 2,094
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Table 2. Percent distribution of serum cholesterol levels of girls by age: United States, 1971-74

Serum
cholesterol 1 2 3 4 5 6 7
level year years years years years years years
{Mg per 100 ml)
Percent distribution
L1 <: | U UUSP 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1.8 - 0.5 1.3 - 2.0 0.3
0.9 0.6 0.5 0.4 1.1 - 0.2
1.8 0.6 1.0 0.3 3.0 0.8 -
6.4 3.8 2.9 1.8 49 4.0 3.8
8.3 0.6 6.4 11.2 6.4 7.4 10.9
11.0 6.3 7.8 7.2 7.5 7.0 9.8
9.2 13.3 8.3 7.1 9.0 9.4 8.9
9.2 10.8 14.7 18.0 12.6 8.2 10.9
17.4 13.9 12.3 9.8 14.2 17.8 14.3
11.0 16.5 13.2 128 14.4 101 10.9
11.0 7.6 10.8 7.7 6.4 5.4 9.1
5.5 12.0 6.4 9.5 4.2 11.3 6.1
28 4.4 4.4 3.9 28 5.3 5.8
1.8 4.4 4.4 5.9 7.5 7.0 0.9
1.8 1.9 1.5 1.0 0.6 3.4 3.8
- - 2.0 19 1.0 0.9 2.1
- 0.6 1.5 0.1 0.5 - -
- 1.3 - - 2.1 - 1.4
- 0.6 - 0.3 0.7 - 0.3
- - 0.5 - 0.6 - 0.3
290-299........ - - 0.5 - 0.6 - -
300 OF MOME weeecnsenererersnreesnesseserrensessranes - 0.6 0.5 - 0.1 - 0.2
Number

Number of examined girls ........ccccccuneene 109 158 204 281 314 176 169

Estimated number of girls in
population in thousands ............cco...... M (1) (1) 1,599 1,695 1,787 1,754

lus. population estimates not included because of possible bias due to missing values.

NOTE: Percents may not add to 100.0 due to rounding.
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Table 2. Percent distribution of serum cholesterol levels of girls by age: United States, 1971-74—Con.

8 9 10 11 12 13 14 15 16 17
years years years years years years years years years years
Percent distribution—Con.
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
- - 28 1.5 0.1 - - - - -
1.4 - - - - 1.4 0.6 - 0.8 -
1.0 2.7 0.8 3.1 2.1 3.3 3.0 0.9 5.9 1.8
1.8 0.9 2.0 1.4 1.0 2.1 3.5 3.6 25 0.8
1.9 1.2 2,0 4.6 3.0 6.7 3.7 8.6 29 6.4
2.0 7.6 9.8 5.7 10.5 13.0 10.8 10.3 13.6 9.8
9.0 10.3 53 124 10.4 13.4 18.6 6.6 5.0 12.4
11.5 10.4 10.6 171 23.4 13.8 124 124 16.2 11.1
15.1 13.5 19.7 10.9 10.5 123 11.4 14.5 13.1 11.0
7.4 12,5 123 10.0 9.3 10.6 6.5 16.3 11.5 13.9
18.7 9.2 10.0 9.6 8.5 9.2 115 4.8 8.7 8.8
9.8 125 6.7 1.4 10.6 5.3 6.0 4.8 6.0 6.0
8.9 3.3 6.0 3.7 5.6 3.5 3.0 6.7 6.3 4.9
2.7 4.5 6.1 1.3 23 2.6 4.0 4.4 21 3.3
41 5.0 1.8 25 0.2 0.3 24 1.4 0.3 1.3
1.6 3.0 1.1 2.8 - 0.2 1.2 - 2.0 3.9
1.6 1.0 0.2 - 2.3 0.4 - - 2.4 0.2
- 0.2 - 1.4 - 0.6 0.8 1.5 0.6 2.5
0.4 0.9 0.9 04 0.2 0.1 0.2 0.1 - 0.2
1.1 - 0.8 0.1 - - - - - 1.1
- 1.2 - 0.2 - 0.5 0.7 3.0 - -
- - 1.3 - - 0.7 - - 0.2 0.7
Number—Con.

152 171 197 166 177 198 184 171 175 157
1,799 2,017 2173 1,911 1,812 2,175 2,036 2,163 2,144 1,804
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Table 3. Serum cholesterol levels of boys 1-17 years of age, mean age, number examined, estimated number in the population, mean, standard deviation, standard error of the
mean, and selected percentiles, by age: United States, 1971-74

Standard Percentile
Age Mean n N Mean Stmjd?rd error
age deviation of the
mean 5 10 25 50 75 20 95
1 year 1.56 133 li) 165.0 378 )| 1084 | 1229| 1408 | 162.1| 1858| 2150 231.8
2 years 2.47 168 o) 174.2 389 1] 1206 | 1338| 1510 | 1699 | 1907] 252 235.2
3 years 3.49 224 * 169.7 29.9 M} 1231 | 1313 1478 | 167.3| 1888| 2116 2280
4 years 4.52 304 | 1815 1713 287 197 | 1243 | 1347 1530 | 1723 | 1866 2065, 217.8
5 years 5.51 273 | 1,563 168.9 358 266 | 1224 | 127.2| 1458 | 164.2| 190.9| 2088 | 2258
6 years 6.48 179 | 1673 1704 2681 207{ 1324) 1381 1525 | 168.6| 1829| 201.2| 207.6
7 years 7.47 164 | 1979 175.8 28.1 445 | 136.7 | 1428 1555 | 1736 193.1| 2165| 2265
8 years 8.44 152 | 1,861 173.4 27.6 263 | 125.7| 1374 1864 { 1708 | 1904| 2126 | 2202
9 years 9.48 169 | 2,019 182.5 366 | 343 1330 | 1410| 157.2| 181.4| 2002| 2135 260.8
10 years 10.48 184 | 2,208 181.4 254 243 | 1420 | 151.2| 1642 | 1783 | 196.8| 2158 2285
11 years 11.46 178 | 2177 181.4 324 316 1332 1403| 1560 | 1785 | 2050( 2249 2234
12 years 12.54 200 | 2,304 179.9 37.0 395 | 1338 | 1423 1571 | 1753 1960 2214 2341
13 years 13.49 174 | 1,978 173.3 404 | 445 | 1253 | 1325| 1467 | 1664 | 1923 2173 233.6
14 years 14.47 174 | 2,030 169.1 36.8 280 | 1183 | 1283 | 1424 | 164.8| 1874 2153 236.7
15 years 15.46 171 | 2,093 168.8 339 | 308) 1240 133.1| 1502 | 1652 1840 201.3 223.7
16 years 16.49 169 | 2,019 168.6 29.3 289 | 1320 1348 | 1446 | 1848 183.3] 2116 228.9
17 years 17.48 178 2,004 167.5 300 3.18 123.0 131.3 143.2 163.5 187.2 2128 218.8

Lvariances for means and U.S. population estimates not included because of possible bias due to missing values.

NOTE: n = examined boys; N = estimated population in thousands.

20



Table 4. Serum cholesterol levels of girls 1-17 years of age, mean age, number examined, estimated number in the population, mean, standard deviation, standard error of the
mean, and selected percentiles, by age: United States, 1971-74

Standard Percentile
Mean Standard error
Age age n N Mean deviation | of the
mean 5 10 25 50 75 90 95
1 year 1,54 109 (1) 166.3 29.5 (i) 1205 | 1270| 1454 ] 1675 | 187.7 | 2044 215.9
2 years 245 158 ] 1814 339 (1) 1360 | 1442 | 1587 | 179.0 | 2011 | 2184 233.5
3years 3.51 204 *) 1784 35.2 (b ] 1262| 1364 1564 ] 1759 | 1963 | 2225 238.7
4 years 453 281 | 1,599 174.7 31.7 3s52| 1311 1351 1837 1726 | 1961 | 2170 226.3
5 years 5,52 314 | 1,695 176.0 36.1 280 | 1217 1315 1522 1736 | 1929 | 2244 245.1
6 years 6.50 176 1,787 177.1 325| 393| 1249 1338 1536 | 1756 | 2023 | 221.7 228.1
7 years 7.55 169§ 1,754 1750 334| 295| 1306| 1348 1501 1733 | 1950 | 2176 237.5
8 years 8.47 152 | 1,799 186.5 312 314| 1337 1519 166.2| 187.7 | 2047 | 2247 238.3
9 vears 9.49 171 | 2017 185.2 338} 200| 1402 1461 | 1619 | 1824 | 2048 | 2324 | 2439
10 years 10.47 1971 2,173 181.6 382| 4.24| 1263 1422| 1620 | 1776 | 1988 ] 223.1 235.2
11 years 11.55 166} 1,911 176.8 330| 349| 1229 1380 | 1564 | 1735 | 1979 | 2158 238.7
12 years 12.50 177 1,812 1760 279| 351 | 1353 | 143.2| 157.2| 1688 | 1949 | 2108 2189
13 years 13.51 198 2175 170.4 352 | 346 | 121.2| 134.2| 1479 | 1666 | 187.7 | 207.1 221.2
14 years 14,47 184 | 2,036 172.8 324| 282| 1236} 1371 1517 | 167.2 | 193.6 | 2165 230.7
15 years 15.47 171 | 2183 177.8 359| 442 | 1305 1358 | 1522 | 1748 | 193.4 | 221.0 236.9
16 years 16.55 175 | 2,144 1740 343| 304 | 1165 1326 | 1486 | 1722 | 193.7 | 2156 241.0
17 years 17.47 157 | 1,804 180.6 35.7 344 | 1334 | 1409 ] 1545 | 1764 | 1981 | 2288 | 2484

1Variances for means and U.S. population estimates not included because of possible bias due to missing values.

NOTE: # = examined girls; V= estimated population in thousands.

21



Table 5. Percent distribution of serum cholesterol levels of white boys by age: United States, 1971-74

Serum
cholesterol 1 2 3 4 5 6 7
level year years years years years years years
{Mg per 100 mi)
Percent distribution

L | S 100.0 100.0 100.0 100.0 100.0 100.0 100.0
4.1 1.6 - 1.8 0.5 - -
1.0 - 0.6 0.8 0.8 - -
2.1 2.4 29 1.1 1.2 0.7 1.5
5.2 2.4 4.1 3.5 2.4 2.9 1.8
15.5 4.0 8.2 7.0 6.8 74 2.8
11.3 9.7 10.0 8.4 10.3 9.2 14.9
9.3 14.5 128 8.4 14.9 21.2 9.2
1.3 15.3 16.5 14.3 15.2 13.0 13.3
10.3 12.8 129 20.2 8.9 21.7 19.5
8.2 12.9 10.6 15.4 8.3 8.6 9.2
4.1 6.5 7.1 6.4 6.9 8.0 9.9
7.2 4.0 5.3 6.0 8.1 4.1 5.4
1.0 4.8 4,1 2.4 3.4 0.9 5.4
3.1 2.4 1.8 1.5 1.6 0.8 3.9
3.1 2.4 2.4 0.8 0.7 04 3.1
1.0 a.8 - 2.3 04 - -
1.0 - 0.6 - 15 - -
- - - - 0.8 - 0.1
- 0.8 - - - - -

1.0 24 - - 0.6 1.5

Number
Number of examined white boys .......... 97 124 170 229 207 126 125
Estimated number of white boys in 1 ]

POPUIALION N thOUSANDS «..evreerersrerererens ) *) &S 1,547 1,319 1,343 1,718

Iys. population estimates not included because of possible bias due to missing values.

NOTE: Percents may not add to 100.0 due to rounding.
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Table 5. Percent distribution of serum cholesterol levels of white boys by age: United States, 1971-74—Con.

8 g 10 11 12 13 14 15 16 17
years years years years years years years years years years
Percent distribution—Con.

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
- - - - 0.2 - - 0.2 - -

2.0 0.8 - - 1.6 0.9 3.5 - - 1.1
13 - 0.2 0.6 - 0.3 2.2 28 0.2 2.7
34 2.5 2.2 1.9 0.8 6.9 50 3.7 3.0 4.6
5.5 7.4 1.6 7.2 5.0 8.2 9.6 10.0 131 11.7
5.9 6.1 3.5 9.1 9.4 10.5 9.3 9.4 19.2 16.5
11.5 10,7 7.4 9.5 10.0 14.0 11.3 16.6 10.9 10.7
20.7 9.0 144 9.2 18.1 9.9 12.7 15.3 11.0 10.5
14.0 10.0 20.5 14.4 11.5 10.5 9.3 115 17.7 10.1
13.2 16,0 143 10.5 13.0 11.6 15.2 154 49 2.6
11.2 12,5 13.5 7.7 11.2 35 43 5.3 9.9 4.6
- 125 7.4 89 5.2 8.0 6.0 4.9 - 5.5

7.5 4.8 6.7 7.2 4.8 7.0 3.6 1.0 2.0 7.9
2.4 2.3 2.9 7.5 34 3.8 1.7 0.7 3.0 0.4
1.2 0.3 3.3 3.3 16 1.2 1.8 0.5 0.5 3.4
0.3 - 21 1.2 0.5 13 2.0 1.2 38 0.7

- - - 1.1 2.1 0.3 14 0.9 0.8 -

- 1.9 0.1 - - - 0.1 - - -

- 0.2 - 0.8 - - - 0.7 - -

- 0.9 - - - - - - - -

- 1.8 - - - - 0.8 - - -

- 0.3 - - 1.6 2.0 0.2 - - -

Number—Con.

116 117 148 132 152 129 134 124 128 139
1,644 1,636 1,909 1,823 1,970 1,697 1,730 1,728 1,752 1,831
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Table 6. Percent distribution of serum cholesterol levels of black boys by age: United States, 1971-74

Serum
cholesterol 1 2 3 4 5 6 7
level year years years years years years vears
{Mg per 100 ml)
Percent distribution
Total 100.0 100.0 100.0 100.0 100.0 100.0 ©100.0
Less than 100 ceeurearserseenceissnessrmronsesensnes - - - - - - -
100-109 - 2.4 - 1.5 - - 0.9
83 2.4 2.1 0.7 5.7 0.7 -
5.6 - 2.1 4.1 7.1 1.7 1.4
- 741 4,2 - 6.1 9.6 -
11.1 11.9 10.4 11.0 5.8 8.9 6.1
194 7.1 16.7 233 16.1 6.4 7.0
25.0 14.3 6.3 7.5 5.7 7.3 18.7
5.6 21.4 14.6 7.2 13.1 21.1 17.6
8.3 7.1 125 14.1 3.8 14.1 13.9
2.8 11.9 10.4 5.2 6.0 54 15.6
5.6 24 4.2 8.7 17.5 19.8 29
2.8 4.8 2.1 125 0.8 4,2 1.9
2.8 2.4 21 - 4.6 - 7.0
- - 2.1 2.0 3.2 - 6.7
- - 104 1.7 4.2 0.8 -
2.8 - - 0.5 - - -
- 24 - - - - -
2.4 - - - - -
- - - - - - 1.4
Number

Number of examined black boys ........... 36 42 48 74 64 52 38

Estimated number of black boys in 1 il 1
population in thousands .........ccceeeeerrenn. ) ) ) 260 226 321 253

lus. population estimates not included because of possible bias due to missing values.

NOTE: Percents may not add to 100.0 due to rounding.
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Table 6. Percent distribution of serum cholesterol levels of biack boys by age: United States, 1971-74—Con.

8 ] 10 11 12 13 14 15 16 17
years years years years years years years years years years
Percent distribution—Con.
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
- - - - - 1.1 1.9 1.1 - -
- - - - 4.1 1.1 - 15 - -
2.1 - 2.7 - - - - 2.7 - -
- 14 1.8 23 2.2 1.5 7.6 4.4 1.4 9.8
- 2.1 - 9.1 0.9 163 29.0 09 134 5.8
1.9 10.9 8.1 13.0 10.3 155 9.3 45 45 12.1
19.0 1.2 29,7 0.8 11.7 19.5 13.7 11.6 25 5.3
16.0 4.4 8.1 6.0 10.3 12.7 111 31.6 22.1 17.3
8.5 21.8 125 8.6 1.8 10.4 26 15.4 15.0 6.3
8.1 10.2 3.8 175 16.0 4.7 2.5 3.7 6.3 13.5
2.2 123 14,5 125 7.9 28 10.3 12.2 8.9 3.3
283 18.9 1.2 8.5 10.6 5.4 34 2.1 13.0 13.2
3.7 - 3.5 1.9 4,5 - 1.1 0.9 29 5.6
1.1 1.7 4.2 15.0 13.8 0.9 15 1.1 5.6 34
6.1 - - - 2.0 - - - 2.2 1.3
- 0.6 - - - 6.1 - 5.5 - 2.9
- - - - - - 1.1 0.8 - -
3.0 - - - 1.0 - - - - -
- - - - 3.0 - 1.6 - 2.3 -
- - - 4.9 - - - - - -
- 5.5 - - - 29 3.1 - - -
Number—Con.
33 52 33 43 47 45 39 43 41 35
203 383 251 313 316 281 282 310 267 235
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Table 7. Percent distribution of serum cholesterol levels of white girls by age: United States, 1971-74

Serum T
cholesterol 1 2 3 4 5 6 7
level year years years years years years years
{Mg per 100 mi)
Percent distribution
Total ..... 100.0 100.0 100.0 100.0 100.0 100.0 100.0
25 - 0.6 1.5 - 2.5 -
- - 0.6 0.4 14 - . 03
2.5 0.8 13 0.3 2.9 0.8 -
7.4 4.2 3.2 2.1 5.8 4,5 3.4
8.6 - 5.8 12.2 7.4 3.9 11.9
11.1 4.2 2.1 7.0 8.1 5.5 11.4
9.9 14,2 9.1 8.2 10.5 9.7 10.0
9.9 10.0 16.2 16.4 12.2 8.2 13.0
14.8 16.7 11.0 9.1 12.2 20.5 15.0
12.3 16.7 12.3 12.3 14,5 12.2 9.3
9.9 7.5 123 8.9 6.9 4.3 6.0
3.7 125 5.2 10.1 3.6 115 6.0
3.7 4,2 3.9 21 2.8 6.7 6.4
1.2 33 3.2 5.9 5.7 5.6 -
2.5 2.5 1.9 1.2 0.4 4.1 29
- - 1.9 2.0 1.2 - 2.5
- 0.8 0.6 0.1 0.6 - -
- 1.7 - - 2.6 - 1.1
- 0.8 - 0.3 0.6 - 0.3
- - - - 0.7 - 0.4
- - 0.6 - - - -
300 of MOre ...ueeene - - 0.6 - - 0.2
Number

Number of examined white girls .......... 81 120 154 204 224 1256 122

Estimated number of white girls in 1 1 1
POPUIELION in thOUSANS wevvveeeereeerenrene ) ) ) 1,339 1,416 1,445 1,507

1ys. population estimates not included because of possible bjas due to missing values.

NOTE: Percents may not add to 100.0 due to rounding.
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Table 7. Percent distribution of serum cholesterol levels of white girls by age: United States, 1971-74—Con.

8 9 10 11 12 13 14 15 16 17
years years years years years years years years years years
Percent distribution—Con.
100.0 100,0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
- - 3.3 1.8 - - - - - -
1.7 - - - - 1.6 0.7 - 0.6 -
1.1 3.1 1.0 0.4 1.0 3.8 24 1.1 6.2 1.8
21 1.0 2.3 0.3 1.0 2.2 3.7 3.9 25 0.9
1.8 0.9 24 4.2 1.5 74 41 10.2 3.2 5.9
2.3 84 114 6.6 9.6 13.1 113 10.7 14.7 10.9
103 10.9 5.6 13.5 10.6 14,7 18.3 7.5 5.1 13.0
13.2 11.3 10.9 16.4 24.7 13.7 12.7 12.6 15.4 9.9
13.8 13.0 19.7 11.7 9.4 13.3 11.8 114 13.2 11.5
7.2 13.6 11.5 9.8 10.1 11.2 6.4 19.3 114 13.8
19.2 8.7 92 10.8 10.2 5.5 126 5.1 9.1 8.1
10.9 11.2 5.7 1.3 10.6 4.8 58 4.7 5.3 6.4
8.8 341 6.9 4.5 59 4.1 3.5 75 6.1 4.5
1.5 4.6 4.5 1.5 2.6 21 3.9 1.8 2.3 3.4
3.1 4.1 2.1 2.9 - 0.3 0.7 1.7 0.3 1.5
- 2.8 0.9 19 - 0.2 14 - 1.7 4.0
13 1.0 - . 2.8 . - - 24 -
- - - 1.7 - 0.4 - - 0.7 2.7
04 1.0 1.1 0.5 - 0.1 - - - -
1.3 - 0.9 - - - - - - 1.0
- 1.4 - 0.3 - 0.6 0.8 2.6 - -
- - 1.5 - - 0.8 - - 0.2 0.8
Number—Con.
117 120 148 122 128 153 132 125 141 116
1,507 1,751 1,855 1,569 1,506 1,886 1,731 1,752 1,933 1,624
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Table 8. Percent distribution of serum cholestero! levels of black girls by age: United States, 1971-74

Serum
cholesterol 1 2 3 4 5 6 7
level year years years years years years years
(Mg per 100 mi)
Percent distribution
TOtAl cirerissrscnnerereonnresrerssssessansens 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Less than 100 ....eeierverecvererenneesrsenecnnanns - - - - - - 1.7
100-109.. - 2.8 - - - - -
T10-11G i crrnriarsecenesrsrsorersssssemesesssensaene - - - - 3.5 1.0 -
120-129 4.2 2.8 - 7.3 0.4 2.5 5.8
130-139... 4,2 2.3 8.3 8.7 1.7 19.0 5.5
140-149... 8.3 13.9 21 2.1 1.9 129 1.6
150-159.... 8.3 11.1 6.3 27.3 2.3 8.4 3.7
160-169... 8.3 111 104 143 13.5 8.4 -
170-179 29.2 5.6 16.7 13.7 245 7.8 11.0
180-189 4.2 16.7 16.7 1.6 14,9 2.2 171
16.7 8.3 6.3 6.7 4,2 9.7 26.0
12,5 1.1 10.4 13.6 7.1 109 6.9
- 5.6 6.3 4.9 3.2 - 2.3
4.2 5.6 8.3 - 16.5 120 5.8
- - - - 1.4 1.1 9.0
- 2.1 - - 4.3 0.8
- - 4.2 - - - -
- - - - - - 3.0
- - - - 1.0 - -
- - 2.1 - - - -
- - - - 3.7 -
- 2.8 - - 0.3 - R
Number

Number of examined black girls ............. 24 36 48 73 88 50 46

Estimated number of black girls in 1 1 1
population in thousands .............coeeenens ) ) () 246 265 336 241

lys. population estimates not included because of possible bias due to missing values.

NOTE: Percents may not add to 100.0 due to rounding.
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Table 8. Percent distribution of serum cholesterol levels of black girls by age: United States, 1971-74—Con.

8 9 10 11 12 13 14 15 16 17
years years years years years years years years years years
Percent distribution—Con.
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
- - - - 0.9 - - - - -
- - - - - - - - 25 -
- - - 1741 7.6 - 7.5 - 2.7 2.0
- - - 7.3 1.5 1.4 29 24 26 -
2.6 3.8 1.7 6.8 10.5 2.1 1.7 0.1 - 10.1
- 2.6 19 1.4 8.3 11.9 89 8.0 2.2 3.1
1.7 6.9 39 8.2 10.2 5.6 227 2.3 3.3 9.3
1.9 4.6 9.2 19.7 18.9 14.6 1241 11.1 22.7 19.9
22.6 18.8 16.1 7.6 16.8 6.0 10.8 29.6 11.7 2.0
8.5 5.1 17.9 11.8 6.2 6.8 2.7 1.8 16.8 15.6
16,0 13.3 15.2 4,2 - 33.1 6.4 36 3.8 13.8
4,7 244 13.5 7.0 118 8.9 7.9 54 14.3 3.9
9.6 4.9 - - 4.4 - 0.8 3.0 9.7 7.3
9.2 3.8 16.8 - 1.0 5.3 5.2 17.0 - 3.3
9.5 4.9 - 0.7 1.2 - 35 - - -
104 4.4 2.6 76 - - - - 5.8 33
3.3 1.0 1.4 - - 2.6 - - 2.0 1.7
- 1.6 - - - 1.8 6.0 8.8 - 1.4
- - - - 1.0 - 1.2 0.8 - 1.7
- - - 0.8 - - - - - 1.7
- - - - - - - 5.3 - -
Number—Con.
35 41 48 42 47 44 50 46 33 40
293 247 303 315 284 287 265 411 203 263
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Table 9. Serum cholesterol levels of white boys 1-17 years of age, mean age, number examined, estimated number in the population, mean, standard deviation, standard error

of the mean, and selected percentiles, by age: United States, 1971-74

Standard Percentile
Mean Standard error
Age age " ¥ Mean deviation of the
mean 5 10 25 50 75 90 95
1 year 1,57 97 ] 165.0 403 ) 1064 | 122.6| 1364 1614 | 1875 217.3 233.1
2years 248 124 1) 175.5 40.3 (Y] 1229| 1376} 151.4| 1703 191.9| 2166 235.2
3 years 3,49 170 ) 168.0 28.6 (Y| 1223] 130.0| 1476 167.2| 1873 2083 218.4
4 years 4,52 229 | 1,547 170.5 28.4 227 1239 1339 1529| 1722 1857| 2045 217.4
5 years 5.52 207 | 1,319 168.0 35.7 269| 1228 1273 1456| 1837 187.7| 2077 2227
6 years 6.46 126 | 1,343 168.7 26.9 241 | 1319 | 1382} 1522! 1663 | 1787 1954 206.0
7 years 7.48 125 | 1,718 174.5 27.6 464f 1353 | 1423| 153.8| 173.0 | 1925| 2140 2247
8 years 8.45 116 | 1,644 1715 26.8 3.15| 1245 1355 1555 160.0 | 1874| 211.7 217.7
9 years 9.46 17| 1,636 182.0 359 407] 1321 | 138.2| 1569 | 1819 | 199.0| 2145 260.2
10 years 10.47 148 | 1,909 182.9 25.1 257 1427 | 1531 | 166.3| 180.2 | 197.3| 2168 231.4
11 years 1145 132 | 1,823 180.8 31.7 3.49| 1332 1405 156.1| 177.9 | 205.1| 2247 233.8
12 years 12,54 162 | 1,970 179.0 37.2 434 1342 14221 1571 1738 | 1943| 2175 234.3
13 vears 13.50 120 | 1,697 174.3 40.2 514] 1249} 1321 | 1474 | 1683 | 1955| 217.3 228.7
14 years 14,48 134 | 1,730 169.6 35.8 317 | 11641 1278 1446 | 1664 | 187.2| 2138 236.3
15 years 15.46 124 | 1,728 166.3 28.1 270 | 1244 1330 1480 | 1643 | 183.2| 1986 208.8
16 years 16.48 128 | 1,752 167.2 28.8 328 | 1312} 1347 1441 1629 | 1788 | 2100 230.9
17 years 17.47 139 | 1,831 166.9 30.8 361 1224 131.2| 1427 | 1623 | 1867 | 2128 218.5

Lvariances for means and U.S. population estimates not included because of possible bias due to missing values.

NOTE: n = examined white boys; N = estimated population in thousands.

Table 10. Serum cholesterol levels of black boys 1-17 years of age, mean age, number examined, estimated number in the population, mean, standard deviation, standard error
of the mean, and selected percentiles, by age: United States, 1971-74

Standard Percentile
Mean Standard error
Age age " N Mean deviation | of the
mean 5 10 25 50 76 90 95
1 year 154 36 ‘i ) 165.1 30.5 O] 1114 1257 1469 | 1635 | 1790 | 2089 | 2238
2years 2.4 42 iy 173.% 334 )| 1206 | 1339 | 1531 | 1701 | 1883 | 2114 2371
3 years 3.49 48 ) 1786 33.1 M) 1288 | 1412 1517 | 1733 | 1956 2908 | 2499
4 years 4.50 74 260 175.6 305 550} 1263 | 1431 | 1530 | 1724 | 2005 | 2148 2185
5 years 5.49 64 226 174.3 362| 884 1176| 1252 1501 | 1723 | 2027 | 2239| 2368
6 years 6.54 52 321 176.3 257{ 515} 1325 | 137.2 | 1559 | 176.6 | 198.7 | 206.7 ( 210.0
7 years 7.39 38 253 185.1 209! 6.21] 1448 | 1533 1651 | 1787 | 1960 | 22656 | 234.2
8 years 8.42 33 203 186.0 285| 497| 1505 | 1528 16t | 1827 | 2058 | 2217 | 236.1
9 years 9.53 52 383 184.5 39.1 683 ] 141,2| 1454 | 1585 | 1782 | 2008 | 2080 | 3549
10 years 10.60 33 251 172.0 262 659) 1406 | 1462 | 153.8 | 1686 | 1952 | 207.2 | 217.4
11 years 11.53 43 313 185.7 369 804 1324 ] 1369 | 1489 | 1850 | 2053 | 22569 | 2289
12 years 12.58 47 316 184.1 36.1 661 | 1239 | 1425 | 1558 | 1850 | 2085 | 2264 | 2348
13 years 13.41 45 281 167.2 41,1 790 | 1307 | 1837 | 1434 | 1571 | 1770 | 2087 | 2458
14 years 14,45 39 282 161.8 407| 866| 1236 1301 | 1348 | 1514 | 1780 | 2049 | 2564
15 years 15.50 43 310 169.7 204| 349| 1182 | 1336 | 1577 | 166.7 | 183.3 | 201.8 | 2421
16 years 16.55 41 267 178.7 307 62| 1325} 1388 | 161.3 | 1737 | 200.7 { 2201 228.2
17 years 17.56 35 235 173.8 322 792)] 1246} 1303 | 14609 | 1688 | 201.0 | 2182 | 2269

1variances for means and U.S. population estimates not included because of possible bias due to missing values.

NOTE: n = examined black boys; V= estimated population in thousands.
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Table 11, Serum cholesterol levels of white girls 1-17 years of age, mean age, number examined, estimated number in the population, mean, standard deviation, standard error

of the mean, and selected percentiles, by age: United States, 1971-74

Standard Percentile
Mean Standard error
Age age I N Mean deviation of the
mean 5 10 25 50 75 20 95
1 year 1.54 81 H 165.1 30.3 L] 1201 126.0 143.6 166.2 187.1 202.9 215.7
2 years 246 120 4 181.5 29,0 *) 139.0 145,2 161.2 179.0 201.0 218.1 233.6
3 years 3.51 154 ) 176.0 354 *} 125.0 1355 | 1539 174.0 1938 | 217.1 235.0
4 years 4,54 204 1,338 173.8 326 3.93 130.4 1342 { 151.6 171.9 195.7 217.0 226.9
Syears 5.51 224 1,416 173.2 35.6 3.35 121.2 1289 148.4 1714 190.2 | 2229 245.5
6 years 6.49 125 1,445 1778 31.7 3.96 1234 135.1 157.3 176.6 | 202.3 218.6 2275
7 years 7.55 122 1,507 172.8 328 3.44 131.0 | 1348 1475 170.1 191.3 215.3 237.4
8 years 8.48 117 1,507 183.6 30.5 3.35 130.2 150.8 163.8 1846 { 201.9 216.6 233.4
9 years 9.49 129 1,751 183.6 339 3.46 140.0 1454 160.6 181.0 | 203.5 230.9 244.1
10 years 10.47 148 1,855 179.8 38.8 4.83 123.1 141.2 158.6 176.4 197.5 221.8 236.0
11 years 11.52 122 1,569 179.0 31.3 3.34 135.4 1445 157.8 | 1753 198.7 | 216.5 236.9
12 years 1249 128 1,506 1771 26.9 4.19 1414 146.1 160.5 1716 | 1962 ] 211.9 221.3
13 years 13,51 153 1,886 168.3 35.7 3.52 1179 132,8 146.8 164.7 184.2 | 206.6 218.2
14 years 1445 132 1,731 1714 30.8 3.03 124,7 1371 151.4 166.7 1926 | 210.6 2241
15 years 1547 125 1,752 174.4 33.6 3.55 130.1 1345 | 1483 173.2 188.2 | 2143 225.4
16 years 16.56 141 1,933 173.3 34,4 3.50 116.4 131.9 147.7 1716 | 193.0 | 21565 240.1
17 years 17.47 116 | 1,524 180.3 35.8 3.93 133.5 141.2 153.8 176.0 198.2 | 230.1 247.9

Lvariances for means and U.S. population estimates not included because of possible bias due to missing values.

NOTE: n = examined white girls; V = estimated population in thousands.

Table 12, Serum cholesterol levels of black girls 1-17 years of age, mean age, number examined, estimated number in the population, mean, standard deviation, standard error

of the mean, and selected percentiles, by age: United States, 1871-74

Standard Percentile
Mean Standard error
Age age i N Mean deviation | of the
mean 5 10 25 50 75 20 95
i
1 year. 1.54 24 ‘i) 174.9 23.7 ¢y ] 1314 1419 1500 | 1727 | 1914 | 2104 217.7
2 years 2,46 36 G 180.3 471 )| 12761 1413 | 1527 | 179.0 | 1980 | 2174 231.4
3 years 3.51 48 * 187.8 33.0 Gy | 1314 1438 1659 | 1852 | 2095 | 2352 | 260.1
4 years 453 73 246 177.1 254 | 503| 1362 | 1428} 1623 | 1730 | 2003 | 2156 | 2139
5 years 5.56 88 265 190.3 359 646| 1358 | 1601 | 1706 | 181.4 | 2129 | 2270 | 2702
6 years 6.53 50 336 175.3 352| 660 130.8| 1331 | 1419 1668 | 2027 | 2255 | 2338
7 years 7.51 46 241 186.9 345| 682| 12651 | 1341 | 1755 191.3 | 2036 | 2328 | 2378
8 years 8.43 35 293 202.8 207 | 752| 1635 | 1715 | 1775 | 1974 | 2273 | 2432 | 2476
9 years 9.52 41 247 194.1 205| 571 | 1442 | 1547 | 1734 ] 1956 | 207.4 | 2334 | 2440
10 years 10.51 48 303 192.2 250| 518 | 1534 | 1625 | 1747 | 1887 | 206.2 | 2258 | 2285
11 years 11.65 42 315 164.6 387] 1020 | 1126 1153 | 1309 | 164.3 | 1854 | 207.8 | 2440
12 years 12,56 47 284 166.0 311 750 | 1149 | 1300 | 1448 1653 | 1806 | 207.1 216.1
13 years 13.46 44 287 183.6 289| 598} 1412 1450 | 1626 | 1905 | 1973 | 2087 | 228.1
14 years 14,50 50 265 175.1 380| 7.58) 1160 | 1278 | 1516 | 1648 | 1982 | 231.6 | 263.3
15 years 15.44 46 411 194.5 a5 1236 ) 1419 1475 1701 ) 177.7 | 2237 { 2654 290.5
16 years 16.47 33 203 1824 31.7| 844} 184 15021 1647 | 181.3 | 2043 | 2169 | 2443
17 years 17.44 40 263 1833 363 | 710] 1327 1371 | 1603 | 1821 | 1986 | 2286 | 2580

1variances for means and U.S, population estimates not included because of possible bias due to missing values.

NOTE: n = examined black girls; NV = estimated population in thousands.
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Table 13. Serum cholestrol levels of males and females 15-74 years of age, number examined, mean, and standard deviation, by age:

United States, 1971-74

Males Females

Age " Nean Standard " Ve Standard

deviation an deviation
1D YOATSiucnnraessisnessorsntersasaseerrasesassneesasssnesssosnnes i7nm 168.8 33.9 171 1778 35.9
169 168.6 29.3 175 174.0 34.3
176 167.5 30.9 157 180.6 35.7
18-24 years 772 186.9 36.7 1,524 191.7 41.0
18 years..... 124 178.6 29.2 144 175.4 34,1
19 years..... 135 1744 36.4 137 186.3 36.9
20 years..... 104 183.1 35.7 236 188.6 38.2
21 years..... 112 186.2 34.4 257 198.1 45.8
22 years..... 107 190.7 38.3 249 197.9 40.1
23 years..... 94 200.5 34.1 253 198.0 44.3
24 YOS e rrecsemrenee e smr s s e e st e s ene e emena e aaeeas 96 195.4 39.6 248 196.7 39.6
25-34 YEAIS...crteresrrirencesseceeerasnrsssnareseneasenssrasasesanees 804 210.3 44.0 1,896 203.2 42,2
3544 years.. 665 231.3 45.9 1,663 216.5 43.5
45-54 years.. 765 239.4 47.0 836 242.6 52.0
55-64 years.. 597 240.2 51.2 670 256.8 48.2
65-74 years 1,657 236.2 53.8 1,822 261.6 51.9

NOTE: n = examined persons.
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Appendix 1

STATISTICAL NOTES

The sampling plan of the Health and Nutri-
tion Examination Survey (HANES) followed a
highly stratified multistage probability design in
which a sample of the civilian noninstitu-
tuionalized population of the coterminous
United States, 1-74 years of age, was selected.
Excluded from the selection process were those
persons confined to institutions or residing upon
any of the reservation lands set aside for use of
American Indians. Successive elements dealt
with in the process of sampling were the primary
sampling unit (PSU), census enumeration district
(ED), segment (a cluster of households), house-
hold, eligible person, and, finally, sample person.

The starting points in the first stage of this
design were the 1960 decennial census lists of
addresses and the nearly 1,900 primary sampling
units into which the coterminous United States
was divided. Each PSU is either a standard
metropolitan statistical area, a single county, or
two or three contiguous counties. The PSU’s
were grouped into 357 strata for use in the
Health Interview Survey and subsequently
collapsed into 40 super strata for HANES.

Fifteen of the 40 super strata contained a
single large metropolitan area of more than
2,000,000 population. These 15 large metro-
pohtan areas were chosen into the sample with
certainty. The remaining 25 super strata were
formed by classifying the noncertainty strata
into four population density groups within each
of four geographic regions. Then, using a mod-
ified Goodman-Kish controlled selection tech-
nique to assure proportionate representation of
specified State groups and rate of population
change classes, two PSU’s were chosen from
each of the 25 noncertainty super strata with
the probability of selection of a PSU propor-
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tionate to its 1960 population. In this manner a
total first stage sample of 65 PSU’s or “stands”
are the areas within which a sample of persons
would be selected for examination. The PSU’s
are scheduled to be sampled over a 3-year period
with 300-600 persons to be examined per stand.

Although the 1970 census data were used as
the frame for selecting the sample within PSU
when they became available, the calendar of
operations required that the 1960 census data be
used for the first 44 locations in the HANES
sample. The 1970 census data were used for the
last 21 stands of the sample.

Beginning with the use of the 1970 census
data, the segment size was changed from an
expected 6 households selected from compact
clusters of 18 households to an expected com-
pact cluster of 8 households. The change was
made because of operational advantages, and
research by the U.S. Bureau of the Census indi-
cated that precision of estimates would not be
appreciably affected by the change from non-
compact clusters to compact clusters.

For ED’s not having usable addresses
(generally located in rural areas), area sampling
was employed, and consequently some variation
in the segment size occurred. To make the sam-
ple representative of the current population of
the United States the address or ED segments
were supplemented by a sample of housing units
that had been constructed since the 1960 and
1970 decennial censuses.

Within each PSU a systematic sample of seg-
ments was selected. The enumeration districts
which fell into the sample were coded into one
of two economic classes. The first class, identi-

fied as the “poverty stratum,” was composed of

“Current Poverty Areas” that had been identi-



fied by the U.S. Bureau of the Census in 1970
(pre-1970 census), plus other ED’s in the PSU
with 2 mean family income of less than $3,000
in 1959 (based on 1960 census). The second
economic class, the ‘“nonpoverty stratum,”
included all ED’s not designated as belonging to
the “poverty stratum.”

All sample segments classified as being in the
“poverty stratum” were retained in the sample.
For the first 42 stands sample segments in “non-
poverty stratum” ED’s were divided into eight
random subgroups and one of the subgroups was
chosen to remain in the HANES sample.
Research indicated that efficiency of estimates
could be increased by changing the ratio of pov-
erty to nonpoverty segments from 8 to 1 to 2 to
1. Therefore in the later stands, the selected seg-
ments in the “nonpoverty stratum” ED’ were
divided into two random subgroups, and one of
the subgroups was chosen to remain in the
HANES sample. The differential sampling per-
mits a separate analysis with adequate reliability
of those classified as being below the poverty
level and those classified as being above the pov-
erty level.

After identification of the sample segments,
a list of all current addresses within the segment
boundaries was made, and the households were
interviewed to determine the age and sex of each
household member as well as other demographic
and socioeconomic information required for the
survey. If no one was at home after repeated
calls or if the household members refused to be
interviewed, the interviewer tried to determine
the household composition from neighbors.

To select the persons in the sample segments
to be examined in HANES and at the same time
to oversample certain groups at high risk of mal-
nutrition, all household members aged 1-74
years in each segment were first listed on a sam-
ple selection worksheet with each household in
the segment listed serially. The number of
household members in each of the six age-sex
groups shown below were then listed on the
worksheet under the appropriate age-sex group
column. The sample selection worksheets were
next put in segment number order and a system-
atic random sample of persons in each age-sex
group was selected to be examined using the fol-
lowing sampling rates.

Age Rate

1-B Y@aTSuisirereerorrcsorserassstssnsscsrsssaronsassnnssssress bz
6-19 years.. eveeserenrannsssnnensns Y%
20-44 years (Male).ocicsrersserssnssnssessncsserseres Y
2044 years (female)....ccuercerercssrersncssocsscees ¥
45-64 years %
65-74 years 1

The persons selected in the 65-stand sample
of HANES comprised a representative sample of
the target population and included 28,043 sam-
ple persons 1-74 years of age, of whom 20,749,
or 74.0 percent, were examined. When adjust-
ments are made for differential sampling for
high risk groups, the response rate becomes 75.0
percent.

Among those 4-17 years of age at interview
for whom serum cholesterol determinations
were made, there were 5,334 examined out of
the probability sample of 6,356 selected to rep-
resent the 56 million of that age in the popu-
lation. This is an unadjusted response rate and
an effective adjusted response rate of 84 per-
cent.

Data of children of ages 4-17 years presented
in this report are based on “weighted” obser-
vations. That is, data recorded for each sample
person are inflated to characterize the subuni-
verse from which that sample person was drawn.
The weight for each examined person is a pro-
duct of the reciprocal of the probability of sel-
ecting the person, an adjustment for non-
response cases (i.e., persons not examined), and
a poststratified ratio adjustment which increases
precision by bringing survey results into closer
alignment with known U.S. population figures
for 20 age, race, and sex groups as of November
1, 1972, the approximate midpoint of HANES.

A more detailed description of the survey
design and selection technique can be found in
“Plan and Operation of the Health and Nutrition
Examination Survey, United States, 1971-73,”
Vital and Health Statistics, Series 1, No. 10a.!

Nonresponse

In any Health Examination Survey, after the
sample is identified and the sample persons are

NOTE: The list of references follows the text.
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requested to participate in the examination, the
survey meets one of its severe problems, namely,
that of nonresponse. Usually a sizable number of
sample persons will not participate in the exami-
nation. A further potential for bias results if the
sample persons who do not participate differ
from the sample persons examined with respect
to the characteristics under examination. Inten-
sive efforts were made in HANES to develop and
implement procedures and inducements that
would reduce the number of nonrespondents
and thereby reduce the potential of bias due to
nonresponse. These procedures and inducements
are discussed in Series 1, No. 10a.l

Despite these intensive efforts, 16.0 percent
of the sample persons from 65 stands were not
examined; previous surveys had response rates of
96 percent of children 6-11 and 90 percent of
youth 12-17 years of age.24:25 Consequently,
the potential for a sizable bias does exist in the
1971-74 estimates in this publication.

Because more than 99 percent of the sample
persons responded to a medical and demographic
questionnaire in 1971-74, one couldexamine the
characteristics of the nonrespondents and the
nature of nonresponse. This examination indi-
cated that the likelihood of sizable bias is small.

As was mentioned earlier, the data in this
report are based on weighted observations, and
one of the components of the weight assigned to
an examined person was an adjustment for non-
response. A procedure was adopted which multi-
plies the reciprocal of the probability of sel-
ection of sample persons who were examined by
a factor which brings estimates based on exam-
ined persons up to a level which would have
been achieved if all sample persons had been
examined. The nonresponse adjustment factor is
calculated by dividing the sum of the reciprocals
of the probability of selection for all sample per-
sons in each of five income groups within each
stand by the sum of the reciprocals of the proba-
bility of selection for examined sample persons
in the same stand and income group. The five
income groups are: less than §3,000,
$3,000-$6,999, $7,000-$9,999, $10,000-$14,999,

NOTE: The list of references follows the text.
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Table |. Percent distribution of nonresponse adjustments factors,
stands 1-65, 1971-74 HANES

. Percent
Size of factor distribution

Total ..... v 100.0
1.00-1,24....cooiieirnnneermrvsenemmasesssnncessreneeressmasnsssssannes 32.6
1.25-1 89, ieierrrcersieseesessasansrsmstasenmassessneraarerasasonse 38.5
1.50-1,74 18.2
1.75-1.99.0ceeeeeermnen 7.4
2.00-2,49....cccreenierererenserensessmmeresssraenessesaseserassrasens 2.8
2.50:2.99..111vverrsesesasreserersssessssemmress e 0.3
3.00 0.3

1 A size of 3.0 was assigned for all factors greater than 3.0. The
final poststratified ratio adjustment corrects for this truncation.

and $15,000 or more. For sample weighting
purposes,income group was imputed for 5.6 per-
cent of the sample persons using educational
level of the head of the household. To the extent
that the income-within-stand classes are homo-
geneous with respect to the health characteris-
tics under study, the adjustment procedure is
effective in reducing the potential of bias due
to nonresponse. The percent distribution of the
nonresponse adjustment factors computed for
the 65-stand sample of HANES is shown in
table I.

Missing Data

Examination surveys are subject to the loss
of information not only through the failure to
examine all sample persons but also from the
failure to obtain complete examination for
examined persons. More than 80 percent of the
children 1-17 years old selected for examination
were examined (table II). For ages 1-3 years,
however, the percentages of sample children
with serum cholesterol values were 37, 48, and
61 percent, respectively. The missing serum
cholesterol vaiues for children who were exam-
ined were due primarily to difficulties in
obtaining blood samples, with pin-prick rather
than venipuncture methods providing an
inadequate quantity of blood.

Estimates in this report include imputed
values for all examined children 4-17 years old



Table 1, Number of children selected for examination, percent
examined, and percent with serum cholestrol measurements

Number of Percent
children N
Age selected Perc.ent with serum
for examined | cholestro!
examination measurement
Ages 1-17
YEATS veavarsrsansenssnse 8,471 83.9 69.8
R RYC:: L— trsesentmnecaras 711 84.1 36.9
704 82.7 48.4
700 84.3 61.2
6,356 83.9 76.7
L L:T: |- 703 84,2 67.4
5 years .. 712 83.0 71.2
6 years 404 80.7 72.0
7 years 394 85.8 78.9
8 years 360 83.9 75.3
9 years wu 414 84,6 78.5
10 years.... 447 83.0 78.1
11 years.... 396 83.8 78.0
12 years., 439 86.8 829
13 years. 444 84.7 81.6
14 years.... 436 83.7 78.7
15 years .. 399 85.0 81.2
16 vears.... 416 829 80.5
17 YEArS covisneisessesaeanane 392 83.2 79.6

with missing cholesterol values. This was done
by randomly assigning a value for the missing
item from among similar children with that item
of information recorded. Results shown in this
report for ages 1-3 years are based on weighted
sample values but do not include imputed values
for missing measurements. United States popu-
lation estimates and variances for means have
not been included in the text tables for these
ages because of possible bias due to missing
values. Special caution should be exercised when
interpreting estimates for these ages.

Standard Errors

The probability design of the survey makes
possible the estimation of standard errors cor-
responding to the weighted estimates presented.
The standard error is primarily a measure of

sampling variability, that is, the variations that
might occur by chance because only a sample of
the population is surveyed. As calculated for this
report, the standard error also reflects part of
the variation which arises in the measurement
process. It does not include estimates of any
biases which might lie in the data. The chances
are about 68 out of 100 that an estimate from
the sample would differ from a complete census
by less than the standard error. The chances are
about 95 out of 100 that the difference would
be less than twice the standard error and about
99 out of 100 that it would be less than 2%
times as large.

Estimates of standard errors are obtained from
the sample data and are themselves subject to
sampling error when the number of cases in a
cell is small or even, occasionally, when the
number of cases is substantial.

Estimates of the standard errors for selected
statistics used in this report are presented in
tables 3-4 and 9-12. These estimates have been
prepared by a replication technique which yields
overall variability through observation of varia-
bility among random subsamples of the total
sample. Again readers are reminded that these
estimated standard errors do not reflect any resi-
dual bias which might still be present after the
attempted correction for nonresponse.

Standards of Reliability
and Precision

All means and variances appearing in this
report met defined standards before they were
considered acceptably precise and reliable.

The rule for reporting means and percentiles
consisted of the following two basic consecutive
criteria: that a sample size be at least five, and
that the estimated coefficient of variation [i.e.,
the standard error of the mean divided by the
mean, or (s, /X), be less than 25 percent]. Thus
if the sample size was too small, or if, given
adequate sample size, the variation with respect
to the mean was too large, then the estimate
was considered neither precise nor reliable
enough to meet the standards established for
publication.

Q00
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Appendix 11

DEMOGRAPHIC AND SOCIOECONOMIC TERMS

The demographic and socioeconomic charac-
teristics of the population sampled are defined
as follows:

Age.—The age recorded for each examinee
was the age at his last birthday on the date of
examination. The age criterion for inclusion in
the sample used in this survey was defined in
terms of his age at time of census interview.
Some of those who were 74 years old at the
time of interview became 75 years old by the
time of the examination. There were 20 such
cases. In the adjustment and weighting proce-

dures used to produce national estimates, these
persons were included in the group 74 years old.

Race.—For each individual, race was
recorded by observation as “white,” “black,” or
“other races.” The last category included Amer-
ican Indians, Chinese, Japanese, and all races
other than white or black. Mexican persons were
included with “white” unless definitely known
to be American Indian or of another race other
than white. Black persons and persons of mixed
black and other parentage were recorded as
“plack.”

000
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Series 1.

Series 2.

Series 3.

Series 4,

Series 10.

Series 11.

Series 12,

Series 13.

Series 14.

Series 20.

Series 21.

Series 22.

Series 23.

VITAL AND HEALTH STATISTICS Series

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

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

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.

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.

Data From the Health Interview Survey.—Statistics on illness, accidental injuries, disability, use of
hospital, medical, dental, and other services, and other health-related topics, all based on data collected
in a continuing national household interview survey,

Data From the Health Examination Survey and the Health and Nutrition Examination Survey.—Data
from direct examination, testing, and measurement of national samples of the civilian noninstitu-
tionalized population provide the basis for two types of reports: (1) estimates of the medically defined
prevalence of specific diseases in the United States and the distributions of the population with respect
to physical, physiological, and psychological characteristics and (2) analysis of relationships among the
various measurements without reference to an explicit finite universe of persons.

Data From the Institutionalized Population Surveys.—Discontinued effective 1975. Future reports from
these surveys will be in Series 13,

Data on Health Resources Utilization.—Statistics on the utilization of health manpower and facilities
providing long-term care, ambulatory care, hospital care, and family planning services.

Data on Health Resources: Manpower and Facilities. —Statistics on the numbers, geographic distri-
bution, and characteristics of health resources including physicians, dentists, nurses, other health
occupations, hospitals, nursing homes, and outpatient facilities.

Data on Mortality. —Various statistics on mortality other than as included in regular annual or monthly
reports. Special analyses by cause of death, age, and other demographic variables; geographic and time
series analyses; and statistics on characteristics of deaths not available from the vital records based on
sample surveys of those records.

Data on Natality, Marriage, and Divorce.—Various statistics on natality, marriage, and divorce other
than as included in regular annual or monthly reports. Special analyses by demographic variables;
geographic and time series analyses; studies of fertility; and statistics on characteristics of births not
available from the vital records based on sample surveys of those records.

Data From the National Mortality and Natality Surveys.—Discontinued effective 1975. Future reports
from these sample surveys based on vital records will be included in Series 20 and 21, respectively.

Data From the National Survey of Family Growth.—Statistics on fertility, family formation and dis-
solution, family planning, and related maternal and infant health topics derived from a biennial survey
of a nationwide probability sample of ever-married women 15-44 years of age.

For a list of titles of reports published in these series, write to: Scientific and Technical Information Branch

National Center for Health Statistics
Public Health Service
Hyattsville, Md. 20782
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